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The statsment thet “during the peried 1918+1939 no new
weapen was developed by or for the Armed Forces® is not berne
out by the facts unless one insists upon the narrowest inter«
pretation of thy word "new.™

Yirtuslly sach of the 100 or more tastioal sirplane models
developed by or for the Army's slr arm between 1918 sod 183F xight
be regarded as new in the sense of having & new performasce, & new
rangs, & new speed, a new altitude, or & new fire power or striking
power in somparisen with its predecessors. The differences betwemn
the Martin bomber of 1913 snd the Boeing IB=15 md Y1B=17i of 1980
ars tos vast not ts label the latter articles as new by sentrast,
Likewise the power plants, the armament, and the electwoniss equip~
ment installed fn the ¢embat airplanes in 1939 bore little resem
blancs to thess in use at the end of Worlé War I. Likewise tlw sten-
dard engines, propellers, bombsights, turrets, md radio squipment
of 1859 hsd little in common, in terms of performance, with their
1lineal sneestors of 1918. {pp. 32-38). Some of them were gradual
evolutions, whils ethers were radisal departures from 1918. §till
other radionl departures wers the follewing prajsots which had besn
sxplored sxperimsutally by 19391 an aircraft waming sysiea, built
in 1937 by the Bignal Corps (p. 37); radiowsontrolled missiles, test-
od at varisus times betwsen 1918 and 1935 (pp. 357-38); and jet and
recket propulalon, being studied under an Air Corps contract since
Deoember 1933 (p- 35)0

How many of these asronsuticsl fremtiers of 1550 wers "new"
if' gompared with the progress amsag the wvarious forelign air ferces
ix anether mattsr. By 1939 Italy had appareatly alrsady schieved
working modela of a jeV-propelled plane (pp. 164~165), whereas
Amsrien had mot gquite reached this stage. Mngland's “radio lecater”
was prebably more advanoced im 1939 than was Amsrica's aireraft warn-
ing system. {(p. 37). imd many (but not all) of Rurope’s best com~
bat planes, whils they were not all in effeative produstion, were
supsrior to some of the beat sxperimental models of the Air Cerps (p.34).

Kvwnrfootinthcmhuboumrﬂulutwymlinm- &
lating soisutific ideas intc better weapoms, and whether other coun~ O
tries have exoelled im solving any of the various phases of this prod- oy
lea 12 the subjest of the mttashed seven studies. In soms ways there

THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958

ars more sisllarities than differsnces. The researeh and develope
mnt syetema of the warious military establishments throughout ths
world have had s many mspects in ecowson as mspects that wers dis~
sinilar or uniqus. Thus, the whole body of procedures lowasly
oalled "the solsatifie method" ia something that after sll has ns
national boundaries. ¥Next, the system of "nilitary requirements”

iz an essential component of all air forces, whether organised into
a division by that name, an air staff office, s comaittee system, sto,
Clossly related to requirements ix research plemning:s the Alr Corps
had its b-ysar program in 193§ (pp. 39-40), and its B~year postwar
program in 1945(p. H2); o alsa with Germany snd the Soviet Unjom in
other years {pp. 144, 150). Other problems are also universal or
internatican): budgets, selentific porsannal, the sonstruotion af
lsboratory Cacilities, aud research contracts with industry and une
iveraitles all ropresent probleas that under different namss have
besn cemmon to mutooratic and democratic natlons alike, sud common
te World War 1, World War ]I, and the years of peace in betwesn,
coxton in the sense thati confifcting demands snd priorities arcase
that refleotsd vonflicts betwesn development of the n

tion of the old; betwesn demands for quality and demands for quan-
Uiyp betwsen one field and snother {for example, ssrodynsmiocs vs.
slectronios, and intsrnal-combustion power wa, jet propulsion); and
betuwes military plans and oivilian sources of sclentifis research,

Tational attitudes

Anericen appreciation for scisntific rescarch has probably beem

nore vooal in the fields of the "practical™ seieases than in "funde
wmeatal® or “pure scisnce,” diffiocult ms it is to disscciate them,
Edixon, Ford, snd Kettering are all well-know: usmes in the laat 30
yeard of Amerisan histery; soleatific “symbolisas" and laboratery
starsotypes have besr commsn sdvertising sopy for a generation of more
in the popular asgasines; mnd the publie has shown a normel Intersst
in the Wright brothers, in the historical musews st Wright Pield, and
the wind tunnels at Leagley Pleld, Much of this interest stema from
& spontanecus curissity of Amsrissns toward new mechauical devices,
bui itlss alse been sultlvatad and inspired by planned prograns of
public relations--by commerzial publicity for laboratory-developed
Sonsumsr poods mud by Aray publieity in behalf of its experimsntal
sotivities (pp, 41-42, 54=56). The gensrous release to the publiec

of information on secret wartime sercasutioal develapments long be-
fors the Ggrmaz nollapse In My 1945 1a both & sause and an sffest of
this public interest in the zadgets of war. In sther sountriss *pops
ular soience™ has net besa s vigorously cultivated exeept, perhaps,
in ths Saviet Uniom, whers solentilfic mescmplishments have been
front-page news 1a the governmsut-controlled press fer a decade
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' or more {p. 151}, The controlled proas amoug the Axis powsrs, o
the sther hand, did not negleet solemtific matters in its propa-
gands and information programs, espeoially where they wers con-
nected with preblems of national self-suffisiency aud military pre-
parsiness. Of thesse pewerx, Gernsny had inherited the most non-
alstent sclentific tradition, sn inheritance whisk even the Nasgi
governnent did not alter apprecisbly (pp. 132-134). But whather
1t wes shared by the gemersl public is debatsble. Germany’s hise
torical attitude tewerd soience, an interest in the thsarstisal
foundations of applied acience, was probably less a broad "popular™
enthusiasn than an intellectusl attitude sharsd by the small ssien-
tifio elite of that couniry.

Nore important for aeronsutioal advanceaent than popular sup~
port of sclence has been popular support of nilitary preparsdness.
In the United Btates, the prevalent indiffersnce toward national
preparedness before 1916 and from 1920 to 1939 ia well knowa (pp. 22,
3031, 47, 48, 55), This indifference, variously explained in terms
of pacifiam, isxolatienimm, and a precccupstion alternstely with
prosperity mnd depression, certsinly had an adverse effect on scien-
tific progress In military merenautins, in spite of the fast that
Aray aviation alter 1914 usually had a better preas than other com-
ponents of the armed forces., In other countries, msanwkile, publie
suppert for silitary prepareduess and expsnsion was usually at a
higher pitoh, but it varied with netional mspirations. Mlitary

. prograns wers revived ic Igaly io 1983, in Japsn in 193) {or eariler),

and iz Hitler's Germany in 19335, snd the populear consciousness and
enthusiasm developed in those countrles was ususlly oarried ever
to allitary meronautics as well (pp. 151, 35, 138, 174). [Frenoch amd
British sentiment for nilitary mvistion began to inorease about 1936,
but American opinion was not to beocoms consistently favorsble watil
1959 aad 1940 (pp. 174, 99).

¥ational attitudes in the Axiz countries were more sonscleusly
oultivated and planned by the controlled press, but even in demcerstic
nations the artioulate public opinion was hardly spontansous. It
would appear that In all qountries~-regardless of their political or
sconomic struoture--the goveraments have found it uscessary te defend
thelir programs for war resssroh by maans of propagends, publielty,
and public sducation: in Qermeny, Italy, snd Jepsn in terms of
nationsl self-sufficlency and natienal superiority (pp. 138, 154, 183);
in other Europsaa countries in terms of nationml defensey and in Amerios,
i terms both of preparedness and of the peacetime mpplicatica of war-
time developmenis. The Kilgors Committee's recent list of some 1, 400
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{teohnologionl msoomplishments in World War IT has heen publioised
not only as a tribute tc Americatls wartime progress but also as &
rulde for the vonversion aof her “swords® baok to "plowshares.”

Aside from publie opinien in the aggregate were the attitudes
of soisntists mnd their mansgers, whether in industry or in other
institutiona. OJerman industry and soiense i{n the esrly twentieth
oontury weres grounded in = superh tradition of “theoretical® science
(p« 132), while American labarstories by the 1939'g surpassed ths
reat of the world in their emphasls on “applied” science (pp. 21, 54~
65, 61-66). Yet moience in both countries, as indeed in all countries,
was esgentially utilitarion. Thus it is interesting that in 1910 Ger-
many's scientific body for sercnautics, the Deutsehe Versuchsamstalt
fur Luftfehrt (OVL),felt it necessary to defend itself sgainst the
charge of being "an unproductive scientific-theoretical organisation®
(ps 1%6), In later ysars German scisntists and industrialists normally
supported the DVL, although sccasionally their interest did lag (p. 138).
On the other hand, Americen science, whils "practical, did not wholly
ignore "fundemental™ or "basics" fields. Thus, it was America's Wright
Brothers wha first studied fundamental asrodynemics with a wind tunnel
(1903); 1t has besn the rzupsrb and virtually unexcelled wind tunnels
for fundemental ressarch, built by the National Advisory Committes fer
Aerousutica, that have teen praised plmost unanimously by the aircraft
and related industries; and it has been in scme of Anerioa's larger
corporate laboratories whers basic theoretical aspects of electrenics,
metallurgy, and chemiatry have besn sxtensively studied (pp. 5759, 70,
94-37).

Whether "fundanental™ or "applied,” scisntista in industrial and
government laboratories all had an ultimate practical objective in terms
of u new comsodlity, s new prooess, or a new ssrvice, although the new
development could not always be predicted. This utilitarian motive,
comon to Americwn and German science, was essentially internaticmal.
British industry, however, mocepted zcientints more slowly, and Japanese
industry was perhaps most backward of all until prodded by official in-
ducensnts of warious kinds (»p. 123, 186). If the individusl scientist
wazs somotimes lesm interested in profit mnd money reauneration than in
awards and honors, the firm for which L worked expacdsd its research
progran ax a phase of its search for a better and wider market. If ul-
tinate profits sould not be demcanstrated, or if profits from standard
production oommodities were threatened by new diaceveries, scientifiec

i
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research might be sacrificed by & fira (pp. 21, 86).

As to the attitude of solentists to war resesrch program,
their relationship to the military has yaried. Am with most
sountries, Aweriean history Lxs many sxsmples of the oloss intere
relationship hetween the development of pemcetime products and
the developmsut of war weapons, a situstien in which the impulse
camé ¥ much from militery requirements as from industry. Por
exuaple, the stesl industry was stimulated by the Navy's needs in
the 1880%s; the chemical induatry was impelled forward by require~
meants of the Army in the 1890's; snd the airoraft industry was
easentially the result of military and other Government subsidies in
the 1920's (pp. 21-23). Solentists have usually supported war re-
sedrch prosraas, although in the 1930's sems of the apokesaen of
British and Amerlesn ssience sastigated military projects ax "the
prostitiution of aclencs to war™ (op. 54-55), Navertheless zcientists
have generslly reparded war ressarch faverably, sometimes initiating
ideas of militery value, mometimes carrying cut m nroject Initiated
by ths nilitary, and scmstlmes "needling™ the military to make better
use of their talents (pp. 122-131)}.

Political and Minancial Supoort

The national attitudes snd elsmants of public opinion mentioned
above are ail phases ef ths "politieal support" that iz nesded for
any rasearch and development program. Ultimately this asupport becemes
articulate, favorably or unfavorably, through the politiscsl and
nilitary leadership of the nation, In the Unitsd 3tates this leader—
ship 1iee, of courss, in Congress and the executive braach (pp. 48,52).
Whether in democratic sr authoritarian countries, the volitical and
wilitary leadership has had to determine m poliesy for sarmarking o
portion of the nmtional resourcex for nilitary research, and these
policles reflsoted sush pressures as cenflicts hetween taotiesl arms,
between strateric policies, betwsen verious alements of the nationsl
soonomy, snd between the demands for quantity sx against the quaelity
of the airplasnes and weepons. Both in Italy (pp. 161-162) wnd in
Amerios, for exsmpls, and probably in other countries as well, thers
were frequent pressures for standardigation as against experinentation.
Thus MoCook Pield 4in 1921 and 1922 war criticixed by higher ruthority,
sven by high offigera within the Air Service itself, heoause its ex-
perimental work was postponing qumitity procurement (pp. 50-81),
S3imiler objestions were raised within the War Department in 1540 with
respest to Wright Field (perhaps with greatsr justification than in
1821 1n view of the threat of war in 1840); and the research and de~
velopmont program was asiually partially postponed for several months
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te paruit the industry te consentrate on production (pp. 82-84),
Angther type of preasurs was the resistance to the develepment

of the neavy bomber in ths 1520's and early 1930's, arising frem
sonflicting strategic and tactioal doatrines and viswpoints in

the General Staff and the Navy., Yet during these two decades 1920
to 1940 Amerioan military lesdership ultimately supported, at
least passively, the Air Corps saperimental program. The Air Corps
was able to smbark on a substantial postwar prozran between 1919
and 1922 (pp. 23-30); after a lapss of a decade, to initiate the
heawy bomber progrsa in 1633 (pp. 31, 38); and to undertaks a b=
year program in 1939 (pp. 35~40). Afber 1940 thers was no appresiable
resistance from higher suthority to the experimental progrem, snd
thoughout World War II the AA? has been able to pursue s highly as-
celsrated expsrimental progran, together with an unprecedented pro-
duction program (pp. 83-94).

Moasured in terms of budeets and sppropristions, the political
support for seronautical developmant in the tnitad Stutes has besn
wnevon during the peried 1914-1845. Before 1914 Congrsss was aps-
thetic to military seronautios. Between 1908 and 1913 the United
Btates was 14th mmong the nations in terms of government subsidies
for meronauties (p, 23). Not until after war came in 1917 did Com=
grees becin to rupport Amy A istion in any subrtantial momsure (p.29).
Az to the other nations, Germany, Prance, Russia, and Italy outranked
the rest of the world up to 1914 (p. 23). Tn World War I it was
France, Germany, and Eoglend that zave the best fiasnsial support to
military aviation. After the war Epgland and the United States be-
ceme outstanding, with Apgricats sir budzet continning in substantial
measurs a3 late as 1922 (pp. SI, 45, 46}, In soits of the emerging
period of pescetime “Normsloy” mnd hostility to militery prepared-
noxs., The Soviet Union bersn to catch up after about 1927, with neronmubt-
ical ressarch spperently s phase of its G-year programs {pp. 148-150).
In republican Germany the Relchstayg’s "limited™ interest after 1918
was reversed whau Hitler eame to power in 1935 (p. 138). DBritish
politisal suppert, which dropped in the later 19207y, bagan to bLe
revived about 1956, after thres yearz of watching the growth of Nasi
Germaay. American politieal support for seronautica) research
dwindled badly hetween 1924 mnd 1934, and reached its lowest level
in 1927, ironiaslly near the moment of Amerioa’s greatest finanecial
“sxhilarstion™ (po. 45-47). By 1930, however, the sppropristiens
for the NACA fortunstely rous steeply (p. 58); after 1954 the Air
Corps tao was sgain being favored (p. 46); and beforse war broke out
in Burope in 1939 Congressionsl support incremsed msasurably and sontinued
snd sxpanded through the whole couras of the "defenge™ period and the
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“war' period down to the pressut {pp. 46, $9). By 1942 appropriationa
were ne aMdoquate that some AAF offioers seuld "somplain™ that they
were Tinding it more snd more difficult to utilize the budget efficlently.

Yinmncial support for research cocasiouslly took other ferms
than rsssarch budgets as much. In Italy, for exsmpla, thers were
speoial deviows for finmncing asronautios, suoh as the ten of
prises sad subsidies to sivil aviation (pp. 158, 169-178). I=
Amerioa it was s common practics in the Air Corpe before 1959 to

© parmit the contrsster to amortize experimsntsl oosts with inseme
from futurs production orders (pp. T0-72), Anether slsment faver-
able t0 the researeh budget in mest cowntries was that thebay ef
allitary offisers sugaged in experimentel work did not sppear in
the research budgets (pp. 29, 47, 99},

By 1959 the eatimated expsaditures for scientifis researck (in
all fields, ssranautisal and otherwiss, bath for pescetims preducis
and wir goods) wers mdout £/10 of 1X of the national income in the
tnited States; 5/10 of 1X in the Soviet Union; emly 1/30 of 1£ in
Grest Britaim; and perhaps 3/10 or 4/10 of 1% in Germmny,{p;.55, 123). Since
1938 Amsrios probably has had ne pesr (exsept perhaps in the Seviet
Tolon ) in sxpenditures for war-relsied resesrch. In 1344 about 800

. aillions were spent in the United Biates en soisutific research, as
aguinst 250 millions in 1930 {ppe 111-113}. 1In 1544 almost all of thia
figure was involved in war researchy in 1939, omuly a small frestion
sould be charged to military and naval projeats. ZThiz “tetal” eem-
version of Amerioan sciemes to war was somparable to the ommversisn of
other slements of the nationsl economy, md all of thix sxpansien re-
flseted & "bundwagen” polisy ef financial suppert for the military
programs ix wartime. Onos aroussd, the United States had ns peer in
lavighing finsseial suppert oa 1ts war machins.

&‘E sation,

mmlud resesrch haz been necessary in all countries, especially
in the fields of military sercusutios. Alroraft design and develspmeat
is sasentially s somdined smterprise oovering prodlems of military
requirements, fundsmental analysis, sxperiasstal design, prototype
sonstructisn, servise testing, méd preef testing, all involving
aumerous agencies sad institutions (pp. 18-12). Likewise tha develop-
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ment of airborne accessocries and ground equipment i &

tive project, involving {in the osse of the ALP in World War I11)
the Alr statf, the Air Technieal Service Qoummand, the Proving
Oround Command, the Naticnal Delense Bssearch Committes,induse-
trisl laboratories, universiiy scientiats, sad sometises other
supply services of the Army {pp. 111-121).

This aituation is not unlike that &n World War X. In spite
of the fact that asronsutics was still largely in the pioneering
stage in 1917 and 1918 in Asmerios, the Air Servioe had its sx-
perimsntal field, its wind tumnels, mnd lts osontraots with indua-
try and oivilian seieutiais, (pp. 25-28). There were no NACA
laboratories {its first wind tunnel was not completed until 1919)
sad thers was no proof testling orgmization separate from MoCook
Field. There was, however, » National Researoh Couneil for mebil-
ising scisntists and indusirial labormtories that wers not already
under contraot ts the Army mnd the Navy. Kot only did the Air
Service "cooperate™ with the WRC: it took over the sntire NRC Physios
Comalttes, put some of them In uniform, md set them up as the Scisuce
and Research Division of the Alr Bervice, apparently in order tu
maintain direot oconirel over 1ts experimental sctivities {p. 29).

Betwesn 1919 and 1939 the most notable organisational changes
affesting asronantical ressaroch wers cutsids rather than within
tha Army. The XACA sxpsnded out of its "advisory" stetus in World
War I to becoms ax motusl research laboratory (pp. 25, 2§). Ita
first wind tunnel wns complsted in 1919, its laboratory sonstrustion
Progran was accelerated in 1930, and by 1939 it probably hsd ne
peers throughout the world in terms of its equipment (pp. 29,60).
Another notable non-military orgsuization in this period was the
Danlel Guggenheism Fund for the Promotion of Aeremautios, satablished
in 1926 sz an wndowed foundatiom mad destined profoundly to affect
ssronautionl education throughout the United States. B5till mnother
solentific group was the National Research Covnoil sad its “parent
body," the Natimal idcadeamy of Solences, conosrned with rields other
than aerocsutios, Thelr war committsea were demcbilised after 1918,
but the main orgahisation surrived as & "ssientifio adviser” to
whatever Federsl agenciss chose to use thelr serviees. Although
they regarded their rele ax passive, the NEC and the NAS did spensor
a limited number of projects for the Air Corps befors 1938 (pp. 79-81).
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The Army air ara's organtsation fer researsh and developmsunt
bas been relatively simple mnd consistent throughout the whole
period 1917-1946. Thus, the ultimate sontrel and supervision of
the ressarch and development progras has been in the precureamt«
taotioal arm, with its suthority Stemaning from the Oonstitutien
itaelf (p. 48) snd with & framework that inoluded s system of
military requiresents and ataff supervisiea in Washingten (pp. 48-
E3). Within this arm, the work was deoantralized to MeCosk Pleld
(after 1927 at Wright Field), These sxperimental sativities,
furthermore, come under the same Jurisdietion as gquetity produetion
sad presurement, bothin the ALP's single materiel organization md
in the sorporate strusture of each firm in the airorsft industry.
Dirsot collaboration with the souroes ef research was relatively
sensistent, sven when thers sxisted intermediary agencies such as
the National Rgmearch Counoil, the National Agsdemy of Scimmees,
and the Xetisnal Defeuse Ressarch Comaittes (pp. 29,113-5). Ocessien-
Rlly there were reorgsaizations in the meteriel agency of the AAP,
but most of them wers merely shanges in osme rather thaa ehengzes
in substanse and peliey. This orgmisations]l patters was relatively
simple, lu oontrast to the sluborate snd sonetizen overlspping erw
ganlsations of solentific ssmmittess, councils, and Assosatiens

. thriving wmong oivilian seientists in the United Btates, mad in
sontrast 1o the “over-organized” sclemtific strusture in Prence {pe
181} and the “overlepping and duplicatien® of “ooordinating® bodies

it the sems tims there have bLeen slsments of organication
that were rather wiform amocag all scuntries. Meat of them had &
RACA for both fundamental researsh and for cgordinating fundamemtal
ressarch in seronsutics sisewhere. Frequently this was pattarnad
after the igerican sommites, sltheugh how far this similarity
sxtendsd in astual praatise sannct always be demoustrated, Neat
of tham, teo, had a Ngtional Regteareh Counoil, such as these in
Germany (1912), Englawd (1915), the United Btates {1918), Italy
(1921), and Prance (1922) (pp. 135, 122, 29, 184).

Svimtific Personnel

The Army air am's basie polisy, csusistent since 1017, has
besu to use solentifioc and industrial spesialists in ita teshnioal
prejecta. In World War I industrial mansgers from ths airoraft,
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antoswtive, und other industries, togethar with sclentists llie
Miliikan and Jendenball, wera iven allitary comulssions or
clvilian _oba in the air Servioe in sonrection with: research snd
ex arimentul projects (ppe 20~25)e¢ Botl dovook Fisld and wright
Fleld technical persomrml :uve bees preponderantly clvilian

over pinos their vrigios (pve 20, 31, 42-k})s The sugl.eers «nd
scisntists among the, both officers an elviliuna, frequeatly cuue
Ifrom sssrica's hest tectnical schools and in s we cases from in-
dustry, and their training was sup lemented (for ths officers) by
the Ingineeri g Schocl at rigzat Fleld and by elvilian institutlons
like u I. T-, Gals iethaey ‘iiﬂhi&ﬂ&, and Steanford (, anet of them
sndowed by Guggenheim) {(pp. al=45)e Officer attendance at such
achools was authorimsd by Congressional laglslation wmsurpassed
anywhare in the amy or in the rest of the Federsl government (pp.
Lih5)e Not an unmixed blessing hms been thit san; of them in
turn have left the ilr lorpa to become provunent enginresrs in the
alraraft and related industriss. In %orld %er 11 mny right
Fleld givillan sxperts were glven military concissions, and were
sup;plemented by aeronautical engl asrs commissioned froa industry
and by other sclentists brought in both te iright Field and Bash-
ington, inoluding groups like those of Dr. Zdward L. Bowles and
Dr. Theodore von harman as civiliar advisors io General amold and
the ilr Staff (pp. 93=94).

in both World Far I «nd World Wer II the alr arm has probably
suffered because uerica's aclentific manpower, espsclally it
younger sngineers, wers not entirely sxmmpt from active militery
duty under the Selective Service Jystem. Tuls wus not umlike the
situation in kngland, w.ich in 19l permitted ome of its :.ost out-
standing young ptysicists (Moseley) to become a cusualty on the
battlelield. Ip Jorld "ar 11 both kngland <nd america remedied
much of ttis waste of selentific m.npowsr by means of national
regiatrations of sclentisis snd better policies for oeoupational
defermsnta, but not all problems were solved. Ihe ractices in
oLher countries varled: France apoarently wes permitting oo
draft delerments ln 1940 (p. 18U}, while Cermany was ibhe most
sonsistant in mobiliming its scientists fur specialised war work
(pe 143)c German poliey was partly negated, lowsver, by its rasial
and political poiicies which doubtless donied .any scientlsts
to them and wnich may bave accounted for the severe drop in en—
rollment in technlosl schools between 1332 and 1737 (ps 1h4).
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Ansther prastice fer improving meterie]l development has
bee to import solemtistz sad other specialists from sbroad.
The Soviet Union (P. 148} and Jspan (p. 188} in earlier years
were the outstanding examples of such a conscious policy.
After 1958, Baglend and Americs, without s particularly definite
national policy or a coumcious molentific objeative in wiew,
did nevertheless profit Ly giving haven to refuges scientists.

Produetion of Kew Weapons

It 1w not enough to develop & new wespou or m new devise.
Davelopment nust ultimately giva way to standardisation and
nass preduation, if the weapon iz ever to leave the laberatery
and face the enemy, In translating idoas into weapons in sotual
use, Amerisa probably haz had ne peer. Italy was not able to
produce its unique jet plans, Germany and Japan have both been
hampered in thelr production of new wespons in this wer (p. 185),
mnd Bngland probably has naver stteined Ageriom's lsvel of war
production ospacity, The wealih of Amsriea's resources for pro-
duotion, in terms of materials nnd manpower, iz of course the
basic explanstion fer this supsriority (pp. 81=72). At the same
tine this unexcelled cepacity to produce weapons has nlso beem
a ospacity te produce better weapons,

Thars has never been sny basic, imreconcilable eocnflict be-
twesn the needs for “quality™ weepons and "quantity®™ produetion,
perhaps because those who developsd new materiel also ul timately
wers expected to produce it. Thus 1n the mircraft industry, for
example, the sxporimental design staffs snd the assembly lines
are normally parts of the same firm, under the same annageaent
(p- 18). Likewise in fislds sutside of meronautics most of
Ansrica's soientific research iz dons im industrial rather than
in non-industrial laborsatories, mnd the firm that sanages tha ressarch
alxo normally menages production. This is ax true in the paasetine
socnomy as in wartime. I American solentists have been “sccused”
of belng precccupied with the "practioal™ side of research, the
resson for it is m blessing in disgulse; wost of America’s sclentists
are either hired dirsctly by industry or their university prejests
are gubsidized by industry-by the aame firm that is most 1likely
te produce the snd-product, whether a bathtub or a guided missile.
This olvilian economie pattern 1s the one on which the nilitary
adeinistrative patiern iz dullt. Thus in the AAF, both sxperinmtal
e inesring md produstion sngineering funetions are united under
the same suthority, that is, in the air materisl osuter at Wright
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Field. This materiel center is primarily s monitor of indus-
trial ressareh rather than sn lndependent laboratory; snd

tha coniinuous problem both at Wright Field and in the air

staff in Washington L3 to effect the beat sompromise betwsen

ox erimentation aud production, between gquality and quantity, be«
tween striving for perfection and falling in obsolesosnce. In
addition, one specific AAF devioe for raticaalising these
preazures should be mentiocned--the systea of modification cea~
ters established after 1941. By thix means, newly developed
equipnent is installed on standard sirplans models as = separate
process after the plane isaves the amsembly line; and ultimately
2t the proper, pre-deterained moment, the speeial inatallutien
is incorporated in the sssembly line with the mirimm of ine
terruption to the produotion prooess.

Stratezic Planning of Tew Weapons

Perhape it could be demonstrated that every sciemtific {dea
ultimately has some military velus, Leng before warfare was
eulled “total war® seience was regarded by the aflitary as a
ureful taol of war. Today it iz more then ever a basio faoter
io all nationsl existence. Whether it is sxpedient te pursus
svery ides for s new wsapon through the stages of resdearch, de~
velopmant, snd preducstion depends, howsver, o m varisty of
factors., Amonz these faoters ara certain findexs-tal politieal
and military problems: What are the strategic objeotives of
the Nation®*s militery power, in termz of the potentisl snemy?y
And what are the tastioal ueeds in terma of wespons and coumter-
wespons nocessary for meeting the known and anticipated power aof
that enemy?

On the eve of World War 1 the small nucleus of airmen in
the Amy were awars of the tastisal and strategio funotions of
Alr powsr, but no conbat plans had sver been dealzned or built
in the United B¢ates up to that time, World War I itself was
for the Lmerican Air Service an osperational problem on the
Furopsan oontinent onlys Amerionts war planes were largely
those developed in 111led countries for such Buropean missiens,
sad the Army*s research wnd development work on Airplanes was
primarily devoted te modifying those Buropean modela-—modifisations
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to suit them ts insrican preduection rather tnan to impreve their
strategic snd tactical effectiveness [p. 28). The Martin

bomber desiined and built experimentally in 1918 symbolired the
rise of independent strategioc thinking in the Army Alr Bervies,
and the dootrines of strategic bombardment expounded by Mitehell
and sthers becune the foundation for the Air Gorps ressarch snd
development program in the 1920's and 1950's (p.51). In 1953
the Drum Board acproved the sir war plan for overations to be
based on the American continent, to be directed first towmrd
Burgpcan targets sad ultimately toward the Far East. The Buoard,
furthermore, acoepted the defensively self-sufficlent hesvy
banber as the primary wespon feor the air war. In the same

year the desiznz of the XB«15 and XB~17 were begun, and the

Air Corpn research and development program bogan in sarnest, oem-
tered around this fundaments) bowbardmsnt mission (pp. 58-39).
The development snd testing ef thees two models between 1933

snd 1939 led directly to the heavy bembers that wers used in

the Buropsan thester after 1941 and the long-range very heavy
bambers used in the Par Eaat after 1943. The wartime improve-
mentz of those oxperimental bombers nfter 1935 were, of cuurse,
substential and vitel, but they were based not on any fundamental
chenge of strategio doetrine. Instead, they represented soiu-
tions ta tastical difficul¥ies and probdblems encountsred by the
BAP and the AAF in 1540 snd thereafter (pp. 52-87), The bombers
planned and designed in the sarly 1930's were esssatially those
that won the air war in the $erman and Japsnese tnwaters in World
War II, Aperica's fighter-boudber was soimowledged by the head

of the defested Lyftwaffe as the one new wespsn that helped to
win the air war in Burope.

Aside from our own offensive, stratezlc wompons=~illustrated
in the strategic bomber disoussed above--is the ever-present
problem of counterneasures and defensive weapons for use against
the eneny's new weapons. While the stratezic howber and its
vital components were the "new" wwapon that won the air war in
Eurape, the enery was able to oomw forth, in the last months of
that aerial sombat, with its own new weepans, partioularly ot
fighters and guided missiles. While the idess behind themse
weapons were no resl “surprise® to the Allies, shsir tastical
use at that stage of the war was unexpected, mnd the Allies did
not achieve any basically sffestive countermessurss sgaingt them
sxcept to sirike direstly at the snemy’s installations whare
thoss weapous were being produced and lsunched, and te push forward
relsatlsssly with the ground md air-esopsration operations ssross
the Continent after Jume 1944. HNad She enemy's new miasiles ap-
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pearsd in greater strengih mnd with greatsr precision a few
months earlier, the Allied Lsndings on De-Day might oonseivably
have been prevented. Obviously the developmont of counter-
moasures is me viial an the development af our owm strategie
¥eapona,

Huother Amerioa’s present air wespons are wdequate for coping
with future atrategio ebjectives is ancther protien. Ag to the
remainder of the Jupanese war, it can be doubtad whether any new
weapons not now under sxperimental developmeut will be prodused
#arly enough to influence the outocme of that war. Asg to the
imuediate posi-war years, with the fallen susuies remaining ia a
atate of milatary collapse, it meems obvicus that the best wIapuns
now uuder development--the new verv leng range bombers, the most
advanced radio mad rader nids, and the newsr air-laumched contrelled
nispiles=-ars ail sdequate to cope with say uprisings thet may
nenace ihe segurity of the United States. As to the more distant
future, its strategic problems ars more diffioult %o speculate
upon. JInevitably, howsver, the formulation of strateglc objectives
to meet theme problems musxt be based on & continusus eppraissl of
our politiocal aud diplomatio objectives., of ths politisal mnd
ullitary objectives of oxch of the other groat powers, and of the
political effectivensas of the new organization of United Netioms.
It is on thia fundamentsl aituation that an effective resesreh and
developzeant program must be built., Onos these strategic ecbjestivres
are sslabliished, the new weapons progrem is likely tc eccounter
sdainistrative problems that are not esssntially different from
those that the AAF has encountersd over the last 30 years. These
problems, factors, aad isauss are those that have been discussed
and explored in the attached historical studies: a aympathetis
national opinion, properly cultivaisd by an sanlightened public
informatica progran; an mdequate budget supported by that netional
cpinion snd by the politicsl and military leadsrship in the Congress,
iu the Wolte House, and in the W_r Depertment; propar utllizacion
of the Nation's scientifie talent in the laborateries of induatry,
of universitlies, of the A4AF, and of other zovernoent agencies; and
proper procursasnt prograns to insure that industry remaing in a
atand-by condition bota for development of new weapons and for Sheir
production in quantity when the need xrises,
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Part B:

RESEARCH AND DEVELOPM'NT IN Ti: UKI?ED STAYES, 1914-1944!

I. INYRODUCTION

The need for new mnd better weapons i as old as the bveginnings
of orgenized warfare, ar 1s the truism that betier wespoms e¢an over-
cowe :n ensmy having mors mponl.a In twventieth-gentury air warfare
this historizal truth is particulerly vertiment, chiefly Degause of
the repld rate of obtsolescence of military airplanes since 1914, duor-
ing a period when internatiomal rivalry, growing commercisl competi-
tion, and other pressures stimulated the developuent of airfremes vith
better airfoils, power plants with better performence, =nd eyuipmemt
with grester nrecicion snd effectiveness,

The nrimeinie that the guslity of the air force's airplamer wust
nrecede ite quantity wae not alwvays wniversally accented in the United
atotes. In the early 1920's "there was a great deal of criticimm of
the Army and Navy for speading toc much noney on experimental work amd
not encugh on quantity procuremenmt.'?® Arry sir spokesmsm, saddled with
an ixventory of rapidly obselescing vlanes imheritrd from Worlld Wer I,
overlocked few opvortuaitiss to point out the dangerous sssumptions
that lay im the rather "respsciable® statietics on the strength of the
Air Service, as well as the further danger that witheut the dsvelop-
nent of new models for the military, ths infent alreraft industry (on

1. Prepsred by Dr. Martin P, Claussen, AFIHI, May 1945

2. The literature cn the histery of weaponsz, tactice, and organirzed
varfare is vast. Among useful pudlished surveys of recemt date
are: Tom VWintrimgham, ¥
3o Stalinzrad (330 pp., Bostom, 1943; originally published in
Tmgland); George . Gray, Sciemce ak ¥ar (298 pp., New Terk and
Londom. 1943); and porsisms of J. D. Bermsl, Tha Sogial h‘giiin
o Ssience (482 pp-. JNow York 1939; nriginallr published in
iand). Ome notable collectiom of works amd bibliographical data
on military history exiets im the library of the Ameriecam Kili-
tary Institute, housed in the Natlomal Archives Bldg., Vashingion,
D. C.

3. Report of the Federal Aviation Goninhn[,ﬂw.ll Go-duhg Jan,
1985, p. 127. The Bowsll Commirsion weat om to say that mew, ia
1935, "tha Services are in dapger of switching to the opposite
sxtreme." Ibid.

THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958

which the Army would depend in any mational emergency) would
atrephy.# Similar warnings were echoed and amplified by the
spidemic of Congressional and Army committess and boards that
investigated the alr arm between the Armistice of 1918 and 1935.7
Even with such repetitive hammerings at legisgiative and Army
opinion} the need for continuous research and development as

a basic premisze of air supremacy was not unsnimously acknowledged
and supported. As late as 1939 the so-called Air Board, review-
ing the experimental program for the Chief of the Air Corps and
the General Staff, found it neceasary to preface its report with
the warning that “size alone ... is a minor factor® in determining
the comparative combat efficiency of America's air force.? The
Board went on to urge that & "more definite, effective; and con-
tinuing® ressarch and development policy was nesded; that, in
comparison, the problem of guantity preduction requirements was
*not a difficult task™; and that

ke Memorandum for Maj. Pettis, OAS/W, by Gen.Msson M. Fatrick,
Chief of the Alr Service, 28 Feb, 1923, in AAF 475.73 Aero-
nautical Equipment (U). The aircraft production industry
wap of course still in its infancy stage in the early 1920's,
without any comslderable cosmercial source, such as the later
air transport induwetry, om which to thrive.

5. Thess committees and boards are listed in the Final Report
of ¥ar De t Speeial Commities on Army Alr or

. July 1934, pp. 4=5. A subseguent board, the Fed-
oral Aviation Commission (Howsll Cosmission} in 1935, should
be added, These and other legislative committes activitias,
1907=35, are discussed in Organisation of Military utics,
1907-1935 (Congressional & War Department Action) (A
tordcal Studies No. 25, 131 pp., Dec, 1944), passim.

é. For oxampls, the Howsll Commission in Jan. 1935 {(its Re
Pp. 157~158) had said that if a reduced AC budget should re-
quire some retrenchment, guantity should be sacrificed to
queality. In any future emergensy, quantity would be more
sasily remedied than guality. "To develop a fundamentally
new type of ajireraft or engine .., takez years .... Design
and development cannot be exiemporised.® Furthermore, the
price of development in money value should be a “secondary"®
congideration.

7. Materiel Division, study on "ieronsutlcal Rescarch and Develop-
ment," no date, sbout 2J, April 1939, 3 pp., in AAF 400,112
Yests and Experiments (U)., The wording iz »1iZhbly different
in the final draft of the Alir Board report, "Alr Board R:gort,"
AG 320,2 (6~26~39), 15 3ept. 1939, tab C, p. 2; mimsograpned
& in A, J. lyon projsct book No. 15-A, in offies of Deputy
AC/AS MES.
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Fellure /of the proaustion planners of the smy/te antici-
pate potentisl developmenta in suchk & rapicly progresslig
science as aeronsutics inevitably will result in the wupply
of alreraft to the srwmed forcea with charwoteristlas that
are ineffective against enesyy weapons.

The scope of "ressairch and development” wus ruthar broad io
Apmy terzinology. It wa3 i phrase to denote tha axperinentul
avtiviti s of the Afr Corps, ang it was A budgetary rubric somech
to all the suyply services of the .rmy in 1939. Lasentially it
moant [ror the Alr Corps) the ongineering, research, and testing
at “right 7leld 4n conaecelica witn the consirucition by incustry
of per or improwsd models of sirplanes, engincs, and alrcorue &nd
ground squipment pecull:r to alr operutions, It was occuslionally
sutdivided by tha Air Corps, in the alrecuivs. ana corresponuence,
into "fundamental ressarch,” sucll «8 ssrouyasale aualyals la wind
tunnels, wnd "»pplied reecarcn.™’ Nelther ol Wive  swbedcedliy
was exclusive, however, nor was Lue olstlacuion alaeys uocurave.
For example, wind-tunnel tests, fur Irom belng studles in “"pure
sclenge” on the thesreticol wapsois of alr tehavior, usuelly were
appliod feats of seale or full-.cale models of wings or other oir-
plane surfaces. Mor wus wercuynasics Lhe only protles luvolveu Li
rese el ane davelopment. Tha devslopment cf nen werial neapons
in total war potemtially incluwied -escarch In all ths natural ¢ oo
phraicsl amclonces, in both their “pure” end the dr "praceizcl®
phanea, The \ir Corps, however, mude uo distincticn in ictual
prectice, in the nduindst sation G its regear:h actlvities, bo-
tweon thess Loo arbdtrary dlvisions of acienciy axl 1a igaoring
auci el asifteations of knowled;a ther apparently did not betray

8. Tuid., tub O, "Poliey Covernin, wsesrch anc levelopaant,”
. L. The otservation on produciion rejuirements, which was
omitted from the final draft or the ropoit, appearud in
pemor wnoum of proposed recommcndstions of the oard," no
u(i\d‘.e, shout May 1939, 1n &A7F 400,112 Testa «al Laperisents

U).

9. snother /7 elassification in 1939 was "fundamental® (K.C.),
"applied,” (iright Field), anc “univorsity" research, en-
tirely omitting industry. usteriel Uivision memorandum,

" seronautical Resecarch and Jevelopwant,' no date, about 24
April 1939, in «AF 400,112 Tests and Dxperisants (U).
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apy more uncertainty end unrealism than that of the scientists them-
..1“’.10

More important than 2 pipeonholing or compsfmentalizing of
research and development was the fundamentally cocpsrative character
of science in war (as, indeed, of acience in psaceful pursuits),
Fepecially was this true of experimental airplanes, whoss complex
design and conatruction problems had been aptly summarized shertly
before by the Pederal Aviation Cosmission:

An aireraft cesign is not an invention. It has pesaed beyond
the point whers it can be' inspired as a whole by a single in-
dividual. Good airplanes are not the produet of miraculous
inspiration but usually of the coordinated effort of a design
and resesrch organization of 2 dozen or more groups of specisl-
ists. you A design is riot merely a happy idea, nor sven s
considerable cellection of them., It is the aggregats of a
greut number of carefully coordinated details, It is a file

of blneprints of which the collective area would in many cases
1iterally eee carpet a football field. It 8 five-foot shelf
of bocks of ceaputation and specificatien.

Fven this blanket visw was an understatemsnt, A combat airplane

was more than such a product of s single "design and research or-
ganization.” It was the resultant of ideas and suggestions from
rllitary and other Federal agencirs as well, such as military re-
quirements from the Air Corps, wind-tunnel tast dsta from the NAGA and
Wright Field, flight and static test reports from Wright Pield,
operational suitability tests from the iir Corps

10, For exsmple, in a survey of the scientific activities of the
Pederal Govermaent and their relution to industrial and univ-
ersit: research, made in 1937-38 b the Science Conmittee of
the National Rasources Committee, the varying definitions of
vgcionce” and "research®, "pure" and "applied¥, are explored
(pp. 6, 62, 168 of publication clted belew), including Julian
Huxley's propusal for 4 instcad of the traditional 2 cate-
gories; but the report proper ignores these clasaifications
in favor of institutional and other administrative and funct-
ional groupings. Ses National Resources Committee, Research--
A ¥ational Resource; I, Relation of the Federal Government
Yo Research, b Uong., 1 s€83., H. Doc. N0, 122, 277 PPeys
I9%9; &s well as later yolumes ofi Ifdustirial Research and on

Business Research.

11. Report of the Federal /viation Commission ﬂolell GommhsionZ.
Jan, 1935, pp. 162, 167, The Commission had used this descrip-
tive analysis to demonstrate the need for combining the functions

of sxrarimental eonstruction and quantity production in 2 single
glver ‘reraft _

l
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proving musd.lz suggestionn for modificajlox from the lactieal uaite
of the My Gorps and (after December 1941)"° from the overssas theaters
of operatioas, snd (ales sftar Decesbsr 1941) the suggestions from

the Al1ied AlT Forces. Fertdermore, sspecislly with respect te related
Yonbardment, armement, comsunicatioms, reconnaiesance, navigatiox, sad
other airborne and ground squipment, the sources of ideas sad experi-
mentation imcluded still sther sgencies, sach as ihe other drmy eapply
services (Ordnance, Sigasl Corps, stc.) and (agais) thely indwstrial
conirsctors, and the wniversity snd goveramsat laberatories.

The relatioaship of the Air Oorps to this vast cocperative effors
of "seiemce Bt war® comprises the dulk of this historiosl study:
ohapter II, the situation iz Vorld ¥War T end during the immediate post-
war years; chapter III, the siteation I{n 1929 as to the military re-
quirementy, the resesrch aand development fasilities of the Alr Corpn,
and the scientific potential sxieting tn goverammtal, indmsirial,
2xd wniversity laboratories; and Chapter IV the expansion of the AAF
estadlishuent for sxperimental snginesring mnd for resesrch centrol,
193944, and the changiag rslationships of the ALF 3o the wartime re-
sesrch nctlvities of the Federsl Soverament, the other sspply services,
their Indusirial asd university contrecters, and the resesarch stations
of she sther Allles.

12. That 1s, the 23rd Compesite Oroup, sctivated at Naxwell Fleld ia
Mgust 1929 sad moved to Nglin Mleld, Fla., in fec.; sad an an-
cester® of the AAF Proving Oreund Command. Bes POG, Historieal
Braach, "Figtorieal Ouiline ...* (Jan. 1945), pp. 19, 20.

13. Actually, suggestions for modifying airplezes and equipment had

alrsady Deen comimg in o ¥Wright Pield much sarlier than America’s
sntiry into the war iz Dec., 1941. The warious AC obaervers ia
1940-41, iacluding the air ieclmical seciien of the Chaney
Nission (Army Special Observers Group® after Juns 1841, wers
concerned ix large part wiih analysing the oombat performsace
and effectiveness of U.5, - prodnced air materiel (both Lend-
Lease aad British-impertad); and thelr raporis were of course
transal tted to the U, 8. for wse by the Alr Corps sad ite in-
duatrial sentiractors.
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The basic scientific resources for developing bettsr weapons, as
diecuswed in thie study, are intended to conaist of (1) sciemtific
personnel. {2) laboratory and exnerimentsl facilitles and eqnipment,
(3) money, {4) erganization and admimistr-tive framework, and (5) a
favorable public opinion. 84111 another cetegory. howevesr, might be
(6) the recorded intellectual sxvwerience, whather buried inm pubdblicatioms,
archives sad regords, or umpublished manuscrints. If thers in any
truth in the --e~rtion that “no sew idea is really nev,” this iruth
stemmed in part from the fmct that many recorded ideas Llay buried and
dernaut, for the most pari, in the archives and libraries of science aad -~
technology., Yor examcls, in 1939, at least 33,000 scientific periodi-
crls were being published throughout the world,l4and thsir wtilization
was far from adequate either for peacetime oy for wartime purposes.
Even abstrecls of thie literaturs, like Chemicpl Abetyscts, were mot
being fully utillved, Added to thiz were the mountains af unpublished
mpnuseripts in acsdemic, Industrial, and goveramental files, including
the historlcal files in such repositories ms the Librery of Congress
and the Ketional Archives. Nven the aystematic Germams {m thelr coun-
try were probably mot ferreting out every last ideas of military veluas
from their own archives, Certalnly im the United States, 1t was not
an overstatement Im 1939 that "ithe zoveramernt/mot to mention wniversi-
ties and fsdustry/now has burled im its files as much in the way of
intellectusl rerources as thars are mineral rssources burlesd umderneath
the s0il of the Forth American contineat.®15

14. ¥orld Lisy of Scleptific Periodicals, 1934 ed. Froblems of Eclenti-
fic publications are dimcuesed oritically in J. D, Beraal, The

Sogial Function of Science (lLondem, 1929), p. xv, 117, 118, 272 £7.,292 ff,|
£49.487,

15. Natiomal Hescurces Committes. Xelatiop pf the Foderal Goverpment
Lo Resesrch (19238}, p. B3.
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II. RESEARCH AFD DEVELOPFFNY POLICI'S IN WORLD WAR I

industrial Reeearch by 1914

By the sve of World War I industrial research had come to have
» respeciable posftion in America's growing corvorate economy. Zdison's
plant =t Kewark, established in 1869, and his Kenlo Park Laboratory,
1876, had Dbeem the first outstanding early example of applied reeearch
for industrial ex~loitation. At the same time the Gemeral Electrie
Company since 1t9Z had been & picneer in the nse of fundamemtal research
by industry. ZTehind them was a rich century of Americen inventive in-
genulty, reflected is the develonment of the vrwing machime, the resver,
and the iypewriter, to zite oaly the ocutetanding sxamples. Between
1890 and 1914 laboratorises became a common adjunct of irdmstrisl firps,
but with a fluctuating "birth rate,” ae shown {n the adjacent graph.

industrial research wae motivsted by nrofit, of course, and had
flourished ia industry before 1914 largely because of the growing ap-
vreciation that better or mew vroducts would command m better market in
the competitive world., Sometimes this motivation had an mdverse offect
on the exnloitation of inventione? and the development of new producte.
Thus, the Western Union Telegrark Compamy, it was found im 1912, “would
not tonch the telephone,”™ and neither the telegraph moer the telenhone
corpani es would "touch® radic, because of the thrsat of these new
Tields to the existing produotirm of those firms.® But in generel,
corvorats resesrch was verforming a useful social function that had a
potentlal for hoth peaceful and wartime pursuits.

daong the customers for industrial ressarch was $he military. In
some sulctcnding cases Army and ¥gvy support to resesrch—Oovernment
subsidies, in effect--had been the chief rea:oa for the 1Imediate de~
velogment of a field of applied science. The developmeat of large scale
smelting of iron with coal, the steam engine, and the Besssmer process

1. Graph takem from Franklin §. Cooper, *Location and Exteat of In-
dustrial Hesearch ictivity im the United States,” im Natiomsl

Eetources Flanning Boaréd, ,.. Indwstrial Research (VWashingtos,
1941, 370 pp.), po. 176.

2. Ho history of iaventions can be iacluded here, although the liter-
ature on the subject is zubstantial. Inventions, of courss,
derived also from sources other then industry research. PYor
exaxple, only 12 sut of 76 of the most imnortant inventions be-
tween 1889 and 1929 come out of corporate laboratories, ascording
to one eritic, 4. D. Berral, in r
{London, 1939},n. 181.

3. Hearings comducted by Lpuis D. Bracdeis, 1912, gquoted in J, D,

Fernal, The Soclial Fugction of Sciapce {London, 1939), p. 143.
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. all kad resulted directly from milit-ry snd saval needl,‘; and in
America the Kavy had substantially influemced the growtk of the I'I‘.llé
industry after 1883, and the Army, the chemipal ipdustry after 1891.

Asrcpautical Develoopment by 1914

Asronasuticr by 1914 was the lotest fleld where scientific develop-
ment wat being financially spemsored primarily in connection with war
and national prepsredness, dut 1t was ia Burope rather tham in Americs
vhere mont of the afficial irterast im military aeronawtice lay. The
War Depsitment appropriation lor seromputics in 1914 Yokalled only
$125,000, wmatly less than tkat of any of the major ¥uropeaa povers,
and less even than Japam smd Nexico. The ¥War Department's imterest inm
aeronsutics had beam sporadie, although it had not always been negative.
For example, in the Civil Var im the 1860"s the Aray had used balloons
for observation and the sdjustment of artillery fire." Furthermers, in
1898 1t hald beam the Armny and Kavy who wers most sympathetic $o Samuel
P, Lsngley's scale-model "Asrodroms” and who gave hiz » partisl sub-
9idy for buildinmg s full-scale modsl of the flying machine. Hewever,
is 1903, when Langley's machine falled %0 lamnch, the mewspanermen who
were prasent dasmed the project with sarc,sm mad ridicule and the War
Devartmant choxe not to take an indepsndent view and continmne its
developmant. In tha some year, the ¥right hrothers! firvet flight at
Xitty Hawk, X. €., brooght 1ittle retponss from the public, and apparent-

. 1y noxe from the ¥ar Departsemt. In 1905 am offer by the Wrights %o
s#l) their plane to the Govermmeat was rejected, and mot uptil after
they sold their 1dea2 1n Framee, Britain, snd Oermsay 4id the Var De-
partmeat become interested. The crash im 1908 of the Wright model
being tested for the irmy at Fort Nysr did mot this time deter the Army,
however, axd in 1909 the Wright ®A® pusher was accepted from the ¥right
brothers.?

4. ¥. D. Bernal, Zhe Social Functiom of Science {Londen, 1939}, pp.
166-170. Bearnal, m critic im 1959 of the "prostituiioa® of
eciemce to war, acknowledged that the "majority® of technieal amd
scientific advances In the 19th century had sprung from ailitary
and naval needs {p. 185).

5. ¥ational Rescurces Committee, Rolation of the Fadersl Goverpmeni
4o Besearch. (Vashington, 19238), pp. 44-45,
6. TFrederick 5. Haydoen, Y]
Wi M Pr .

Johns Hopkims Press, 1941, 421 pp.
7. AVIE] Bietorical Study, *A Brief History of the Army Aly Torges'
{1943), by Joseph Relther, espeeially vp. 23-24, 2032,
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. These modest bezinnings were followed by additiomal purchasss of
airplane models from the Wrights, as well as from Curties, Durgess,
and Martin, totalliagz about 39 guher and tractor airplanses dellivered
to the Army by the end of 1914.7 Fone of these models had demm
"rustem bullt® for any tactical wss, althaugh gl 1514 the firat speci-
ficatlon for s militsry plaas had beem i:sued.

Military asronautics was progressing slowly in America, sad
while historically most new ideas do encounier delays im their appli-
cation, the fact was that kmerica's delays were comparatively mere
sericus than shose of foreliga governmemts. Of an estimated $86,570,000
spert between 1908 amd 1912 throvghout the world for military (and mavsl)
aviation, only $435,000 had been spent by the United States, less than
that speat by any other major p{gu and less even thax the sxpemiditures
of several of the minor powvers:

Gervany $28,000,000
Trance 22,000,000
Bussia 12,000,000
Italy 8,000,000
duatria 5,000,000
Great Britain 3,000,000
Balgium 2,000,000
Japan 1,500,000
. Chinm 70C, 000
Pulgaria 800, 000
Greece 800,000
Spain 550,000
Brasil 50G, 000
ntted Skaten 435,000

1f the government was parsimonious in subsfidiving aviatiom devalop-
mont, commerical sponsorship of aviationm was even less substantial, if
pot totally son-existent. There simply were o significant commercial
outlets for aviation in 1914; "the meager ailrcraft industry had enly
one customer, the United States Govermment."ll Stated in terms of aero-
aautical progreso, Amsrieca's position was squally imferior, as rsported

8. Tabulation, "V.S. Army Alrplanes Accepted from 1508 to January 1,
1919," no date, 3 pp., in A. 5. Kistorical Sectiom file 462.1
Alrvlanes, Ceneral.

$. Arthur Sweetser, Ihe Awerigam Alr Service... (¥ew York, 1919),p.25,

10, Sweetser, The Ageric-n Alr Service, p. 16, quoting testimony defors
House Committee om Military Affalrs in 1913. Figures later pud-
linhed by the NACA {in 1943) wary slightly: Germany $22,000,000;
Fraace, $25,000,000.fourand of Applied Physics, Aug. 1943, p. 399.

n. Mt‘ P.mg.
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. officlally in 1913%:

The public hae lont imtersel mnd does mot support aviation
a8 & sport; the Govermment has given mt little aid Im develop-
ing 1% as an sdjunct to the national defenss and has isposed
no restrictlons or regulations on it private use; the cutpud
of asroplanes and motors & this country is inferior deth in
nunbers amd ia quality to that of the foreigmers; ocur alrmex
are fever in nuaber and of less exprrisnes; no public-spirited
citiven has eadowed an aeromautical laboratory as has deewm doze
in maay instances abread; our technical colleges have mot
of fored opportusities for the scieatific trainiag of seromanti-
cal engineers. To place the develovment of xechamical flight
on a correat augiacering basis the cut and try wetheds of the
pionesr must give way to both thesretioal and practicsl im.
vestigation of the lzwvs of aecrodymamics and to careful tuH of
machines and the materials emtering iato their produetioa.

In contrast, the most hopsful sigm for American sviatiom ia 1914
val thatl arzanised seromautical research had been begun. Ia 1913 the
first steps had beem taken to sstablish the Bational Advisory Commities
for Aeronautice, and in 1915 it was given its first arpropriation for
the "sclantific study of the prodlems of flight,® Thewss orizims of
the WACA have beon described asx follows:

. Ia 1913, Or. Charles D. ¥alcott, then Secretary of the
Smithsonian Institutios mad s member of the Kational Acadesy
of Boiemces. proposed that an asronautical research growp de
organized and that it use Laaglay's old ladoratory in the
Smithsonian building. A committes studied the matter, reperted
favorably, amnd the Advisory Committes of the Langley Aerodymsmi-
eal Laboratory was set vp. Among the distingulshed memdbers
presant at Its flrst seeting, held on May 23, 1913, were Capt.
W. I. Chambers, Glean Ouriiss, Orville Vright, Dr. Walcott, and
officers of the Army and Bavy, Only thres meptiugs wers held
vhen the Comptroller of the Treaswry...[rul thet the committes
could use mo government fumds mor personnsl becsuse it had mot
beon estabdlinhed by law. 20 the 1ife of the Advisory Committes
of the banglay Aerodynamical Ladormtory snded.

Dr. Waloott war mot esnily discouraged. Friends of aviation
mat frequently with Ir. Walcott im hix home to0 discuss megns of
vinning govermmental wupport for their idex. When Presidemt
¥llson was approached om the sudject 57 establishing aa asro-
nautics committes by law, he refused because he thomght it would
syppsar Lo de a warlike measurs and he vas trying %o keep us out
of the Buropsan War which had alrsady bdroken ous.

Fiaally, however, Ir. Walcott succeeded in getting hie bill
attached as a rider to & Naval appropriation b1ll, which was

12. Sweetser W. Pp. 18-19, quoting an saidemti-
f1ed Torii EpoTS .
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. passed by Congrees and became law Narch 3, 1915, and the National
Advisory Committee for Aercmautice was created--"for the super-
visjor and direotion of scientific study of the prodlems of flight,
with a view to their practical solution® and to "direct ané con-
duct research and exneriment in sarcnautics.®

Congress, with ssme nisgiving and an abundance of eaution,
appropristed $5,000 x year for five ysars, or “se mmch thereof as
shall be necassary® Tor the work of the nev Committes, After it»
Tirst year the Committee began to recelve ammunl appropriations
from the Oongress, the first of which amoumted Lo almost $85,000.
With $his a modest start was made in building vhat/later bvecams/
the grest Langley Memerial Aeromauticsal kaboratory.i®

Martine Besenrch and Devslopment, 1934-1048

The National Advisory Committee for Aerchautics, although 1% dated
officlally from 1915, 4id mot acquire amy laberatory facilities sarly
smough to use is the war that followed. In April 1917, when war was
declared, its facllities were atill in the planning stage: fowr months
earlier £t had besn promised a pertion of the sroposed khangleyr MaM
{Va.), selected by the Army atv 182 own testing area as vell., Aad the
oad of the war in November 1912 ceame betors the first BACA wind tuanel
could be completed, and hefore its mew engine dynamometer bmildings could
be put inte operation. Actually, the wartime sctivities of the NACA were
less preminent Ln research them in its advitory work om other asromauti-

. cal matters.-productioa plamning, standardization, patemts, and tr-d.nin‘.l

Eor had ths Army's owa erperimental facilities passed the planming
stage 1n Anril 1917. Langley Yield, Ya., hsd besm mccepted Wy the
Aviation Sectiom of the Sigmal Corps im Decamber 1915 as the best of 15
sites for its “sxperimental station smd proving ground."2

13, Ufflelal view of the BACA in Aug. 1943, in Jourasl of Aoolied
Ebhyales, Aug. 1943, pp. 399-400.

1. NACA, Amxmal Renaxk. 1919, pp. 13-14; apd Lt. Redert C. Hilldale,
"Xtstory of...Arerafi Production...Advisory and Co-eperative
Agencies® {Air Service historical monograph, a.d.,about 1919),
PE- 1-37, in A. 5. Mistorical Seption Tiles., Ancther functiom,
that of "aeromautical intelligense,” wes established im 1918 for
the collection snd dissemingtion of iaformation om American amd
forsigm asronantical developmamts, and included s "sciemtifls
sttache” in Paris.

2. Site selection, constructiom, amd jurlsgiptiomal dlasvutes between
the Bureau of Aircraft Prodwctiom and the Direstorate ef Military
Aerconsutics ars all dlscuseed in Capt. N, K. Blee, "History of
Laugley Fie1d" {Air Service historical momegraph, 18 Aug. 1919),
in A. 5. Historical Section Tiles; cony also ix AFIEI,
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. The Aviation Section's “Bagineering Organization” im Washington,
eonsisting of Capt. V. B, Clark and five civilian engineers early in
1917, planned to move to Langley; and construction was bagun ia Ny,
the month after var was declared. The lamgley site was soon absmdoned,
bowever, bscauss of its "isolation {rom high grade help...and imsecessi-
b3lity of...materials,”

As the alternative, the KcCook Fxperimentsl Field at Daytem, Chio,
was selected in 1917 because of 1ts vreximity to the alrplane industry
i that city and to the mutomobile industry in meighboring States. BSome
public critics later charged, however, that the site bad been sclected
by Col. 1. A. Deeds, Dayton imdustrialist in the Alr Servics, hoaanae®
of his sirplans and other intervsts there. BSome laportsat laboratory
facilities vere buili at McUoek before the end of the war, iacluding
dynamometer buildings; s propeller teet laboratory; a 9-inch wiad tuanel
for calidrating alr speed instrumemts and for studylng small alrfollag
and the shops for prgptnar woodworking, astembly of planes, amd wing
covering and dopiag.® By November 1918 tha experimental e.a;i.nurng
perconnel of NcGook Field totalled 14 officers and 1,335 civilians.” The
sxperimental Enginesriag Departmeat, uader Ly, Gol. Boward 8. Marmon
{ex-Nordyke-Nargon), vas kept quite separats from the *Frodusti’l Fmgimeer-
ing Department® locatsd im downtows Usytox, althongh beth the experimemial
and production phaves of the Alr Service came under the AMrplsae Engineesr-
ing Divieion hemded by C. V. Nash {ex-Genarsl Motors) and It. Col. J. @.
. Yinoeat {exr-Packard). These ngerciss im tura wera part of the larger
Burean of Aircraft Production, Net up separately from the Sigasl Carps in

Z. The arguments in favor of langley in 1916 were concerned only with
ite pgeneral lacatiom in the east mnd south, its proximity te Now
Tork, and its "fromtage on & large body of water. The latier
factor wat probably of greater laterest to the Bavy, which wan in-
cluded in the original plam. The Navy, however, alsc abasdoned
Langley, in favor of the ather side of Chesmpeake Bay. Ses "History
of Langley Pield" cited absve; and KACA Anmnal Reporg, 1919, p. 13.

4. Thess facilities are descrived, with photggra-hs, in *Opganization
mnd Activities of the Fastory Department/at MeCook Fielg/...Nov. 1917-
¥ov. 1918,” im A. S. Histerical Sectiom file 360.06 McCosk Tield.

5. Compared to production emzineering, which had 26 officers, 330 civili-
anc; and "business and military." which had 18 officers, 280 eivilians,
end 267 enlisted mem. See historical questismaire, 7 ¥ay 1919, returs-
ed by Fagineering Division, im A. §. Historical Section file 260.06
MeCook Feld.
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May 1918 and headed by Jokn D. Ryam {ex-Anaconda).®

The industrial origins of these men wha wvers nlaced in charge of
air materiel in Washington and DJayton were diversw. MNost of them vamse
from elevevhers than the infant aircraft industry, underscoriag she
fact that in 1917 there was no aubitantial aireraft Yipdustry® en which

the Army could rely The mirplane snd airplane engzine industry com-
sisted of only 11 firms; 1ts total capitalizatiom was oaly §15,000,000,
of which over two-thirde wes comtrollsd by two firms-~Curtiss {(airplanes)
and Wright-Hartin (alginel} and the whole imdustry could muster omly
8,000 workers, skilled and unskilled, early in 1517. The Army's totsl
purchases of plames, up to that time had besn 39, up to the md of 1914,
and 274 up to April 1917, but as yet theee deliveries had not imcluded
any wodels desizmed entirely for a military usse. As of eerly 1§17, me
"hattle ninnes® had beasw tullt in the United Staten, and *only a handful
of Americans hiad ever seen one.®

The sourse for alrplane design datx in 1917 was, thersfors, aet
American industry but the Allles in Murops, where combat-type planes
had already scem astiomn. Major E. ¢. Bollimg was »ent o Tmglamd,
France, and -italy iz Juns 1917 with a missicn to select models amd So
obtain dots and samples of materiel.? Accompamaying hism vers seversl
Army and ¥avy meronantical engiseers and engine experts, and 93 repre-
seatatives of the imdusiry. Four chief wodels were agreed oa, betwesen
the United 3tates and the Allles, for productiom inm the United Statea:
the De Haviland combimetion fighter amd dsy bomber, the Handley-Page
aight bomber, the Brisiol fighter, and the Capromi bomber. Of these,
the First two models were %0 reach quantity production befors the

§. Orgsnisation chart ef Alrplane Engineering Divielion, Bureau ef
AMroraft Production, Kov. 1918, 1n A, S, Historical Section file
J60.06 Mclook Field. After the Armistice, about Mareh 1919, Materiel
functions wers reorganized fnto the Kngineering Division {Col. Thur-
usn K. Bane, Chief), which war a consolldation of the BAP and af the
Technleal Secstion of tYhe Dirsetor of Military Asrompunties. A small
"Supply Group” was esxtablished in Washimgton sbout the same iime.
larineering Division, Apmusl Report, calendar yesr 1919, p. 1; cories
in Pentagon bibrary and in AFIHI,

7. The sutomobile imdustry supplied “she lion's share® of engineering
telent, skilled laber, executive direction, sal production technl-
quea to the aircraft program, according %o Grosvenor B, Clarksonm,
Iadustrial America ia the Yorld War,,...1917-1918 (Boaton, 1923), p.
465.

8. Tabulation, "U.5. irmy Airplanes Accepted from 1908 to Jamuary 1,
1919,% in A, 5. Mistoricsl Section file 452.1 Mrplanes, General;

Ldgar . Cerrell, Mun’wmumﬂlm
Efory (Northfield, Y., 1940}, p. 2; and Arthur Sweetser, The
Anscican Alr SeIvice. ...

(¥ew York, 1919), pp. 46, 189, 251.262.
9. Sas R. N, MeFarland, *,...History of the Bolling Aeronautical Mission®
(A. S. historieal monograph, 29 Oet. 1919); covies im AFINI snd 4a
A.8. Hiwtorical Section file 334.8 Bolling...Nissiom.
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. Armistice.10

Sone deelgn and development of American coxbat models wes
accomplished during the war, however, notably on the Glean Martin
bomber, Yut no American deeigns reached production sarly snough to be
tactlcally avallable by the time tha} the Armistice came in Kovember
1918, Kost of the sxveriamental airplame work at McCook FPield ia 1917
and 1918 wps concerned with modifying Furopean models to alapt them
to American productiom, a production mmginrering job rather thaa one
of experinentsl snglneering,

At the same i{ime there were substantial sccompllishmente in
America in the fields of englaes and mir accessories. HMost motable
was the 1Z2-cyliader Liberty emgine, designed by Packard and Bsll-Scott
sngineers under contract witk the Signal Corpe Aviation Section im
1917. 7he legend that the Iiberty was desligmed in » Willard Hotel
suite In five days in May sad Jume 1217 iz only partizlly correst;
actually it was the product of gooperative snberprize aver several
months, including also the work of msny engineers from sevy sther
. automobile firms and from the Buresu of Standards as well.

Ay to air instrumemtan and accessories, suome of the wartime Aevelop-
ments actually did reach the production stage, notebly eelf-sealing fusl
tanks znd certein vismal tignalling devices. Most of the approximately

. 57 developnental projects were elther imcomnlete or mot im production,
howerer, when the Arsistice came. & Tew of thewe projecta were hamdled
at MeCosk Tield: but most of them were scattered among Iensiey Field,
the Bureau of Standards, various wmmiversities {Chicazo, Illinois. amd
Minnesota), varicus firns {Gemeral Flectric, Bristol, Eastwam, and
Millsr Rubber)}, sand private imdividuals.

Supervising this research progrsm was the Sclence and Ressarch
Division of the Sizmal Corps {after May 1918, m division of the Alr
Service), hesded by two eivilian seientiste ip mfﬂ--unr. (Lt. Col.)
Robert A. Millikan smd Dr. {Maj.) C. E. Mendemhell.'“ This group, which

10. Lt. Robert O, Hi1lldale, "History of...Alreraft Production...: Ad-
visary and Co-Operative Agemcies® (Air Service historical Monmograph,
n.4.,about 1919), pp. 113-120 and aprendix;

- Air . Seryice, pp. 64-65, 191; and Edgar &, Gorrell, :zu_!uuu)_nt
¥ L E {¥orthrield, Vt., 1940),
U-so

11. "Hietory of the Pureau of Alrcraft Production® (4. S. historieal
monogranh), microfilam covy in AFINI; and Arthur Sweetaer, The
American Air Seryice, op. 176-177.

12. Sea the following Alr Service historical monographs {in A. %.
Kistorical Ssction files): *Sciemce and Rasearch Division,* m.4.,
about Dec. 1918; "A Brief Mistory of the Organiration smd Activities

. of the Sclence and Eesesreh Departmeat of the Bureau of Alrcraft
Produetion,® n.4., sabout 1919; and bt. Hodert 0. X11ldale, "Eistory
of...Alrcraft Produstisn...: Advisery and Co-Operative Agemcies,”

n.imbont 1919, vp, 55-74, Ses ales National Research Seuncil
aRD al

reports, 'in Katl Acad of Sciemces, Appual Repory,1917
p-47; and 1918, pp. 70,10 ind !
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murbered 22 officers, 120 enlisted men, and 16 clvilian sacientists by
Novexber 1718, had origimated iﬁ 1917 in the Fhysies Commitles of the
new Natlons]l Beseearch Counmcil, The Signal Corps, inrtesd of decem~
tralirving 1ts research prograx and having the ¥RC handle 1ts dealings
with induriry and university laboeratories, was apparentily interczsted ia
direet comircl and supervision. It asked the WBC Physice Commitiee %o
be it "advisory ageat”; commiesioned the key versommel of that cemmittes;
tet thenm ur ae & Sigaal Corpe divieion; and ultimately, om 20 My 1918,
transferrad the program to the nev Burean of Aireraft Froduction of the
Alr Service. After the Araistics, vhem mort of the st«ff returned te
civilion 11fe, uncompleted projects wers avarently takes cver by the
reorganized Zngineering Pivislon of the AMr Service.

¥, B s o 010

America's experinemtal activities in aneronsutics in World War I
were begun oo late to have an apnreciable effect on rombat overations
during the wer. The real effrct wae to be fei, instead, durimg the
early nost-war yeurs. By the end of the war the McCook Sxperimemtal
Field had become an effective center for port-war rerearch and develep-
meat, and by 1519 the NACA's firet wima tnnnel, financed by wartime
sopropriations, was Im operation st Lamgley Field, VYartime erpen?itures
of the Alr Service were able to continue for seven monthe afier the
Armirtice, to the end of the flocal year in June 1919; $£11,302,266 was
ernended on ex crinenatal wrojecte during the whole wartime period from
1917 to Jume 19191. These sapeniitures wers sxclueive of additiomal
sume tuch as the pay of military and civilian personmel, and were in-
vested chiefly im the laborstory facilities and equivwment st MeCook
Field and 1m = tubetantial irventary of exprrimeatal models of airpleanes
ani eculrrient. Motabls were the following ernerimeatsl combat models,
tuilt before the Armistice but mot in production by them:<

12, The Eationsl Eesenrch Council, mooaremtly insnired by several civil-
ian acientirts snd enginerrs connected with the Natiomal Academy of
Sciences, was pstablished in 1916 with White House appraval to make
the sclentific talemt of the Natlom more directly available om pro-
blems of natiomal preparedresn. Its setablishnent, ome year before
Americs entered the war, compares favorably with ite Brisish counter-
vart, the Depsriment of Scientific and Iadustrisl Ressarch, vhich
wns organired im 1915, ome year after Britain suterad the var,

1. Tre total exnenditures of the Air Service {(Materiel, training, rsy,
etc.) vere $1,047,107,458, out of arpronristions tetalnng
$1,6°1,854,758., EdgeT 5. Gorrell. Xhe Meagure of America‘s ¥orld

Yar Aergnausical Effors (Borthfield, Vi.,1940), ppe 9.8.
2. “Comments om Princinal Alrplmes Considered for U. &. Army Ure

During the War of 1917" {A.5. Hirtoricel Section tabulatios, n.d.,
aboud 1913), in A. S, Historical Section file 452.1 Airrlanes, Gem-
eral. This 1ist includes aleo a number of experimeatal trainaers,
and unideatified Gallandet and Albree modals.
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. Ordnasce D 1-nlace "eervica® nirplane

Stout momovlane l-vlnce "eervice® airplane

Lepere 11 Z2~plece obrervation

Lepers 12 Z=place fizhter

Losning 2~-place fighter

Thomsa Morse ME.1 and MB-2 2-place fighter

Thoaas Morse Mi-3 1-vlage pursult

Curtiss diplane 2-place nursuit

Curtiss %rioplane 3-place purauit

Uil amd 2 fizhters, based on British Bristol

UsD=9A and 3 fighter-boabey, based om British DH-4

Glemn &, Martias Yomber, 2 engine

d. 1. Martin day tomber, Z-eagine

Lepere triplane day bomder, 2-englne

In 1919, 1920, snd 1921 McCook Tisld's —rogrese reports to Warhinglon
were devoted almost emtirely to exverimental deveslopment amd testing
rather than to stapdardization and production: the design and (in wome
eases, mctusl copstructioa)” of exverimemtal pursuit, stteck, and obeer-
vation plomes; studies =néd layouts of other plames for night bombing,
night attack, ground attack, snd infamtry liaisom; work om air-covled em-
gines, cooling systews, an3 superchergers; and tssting {»nd sonetimes
indepenuent desigaing) of parachutes, leakproof tanks, photegra hic
eruipment, radio, aerial torpedoes, srmament, end bomblng scgivnent,

. Tost-war exuerimemt.l sctivities bdetween 1919 and 152%% vere epeci.
ally tignificant in view of the eevere dndget retrenchments beginniag ia
1919, tae growing indifferrsse tovard nationzl ~reparedness by the gemeral
putlic, saé the increasing pressurs for production standardiration from
kigher muthority in the Army. On the lakter situatiom. the aginsering
Division was faaed with reclzisnce fr-m Warhington, surnrisingly from
higher authority within the Alr Service itcelf. On s bombeight developmemt
proulem, for example, the Surply Group in ¥ashingtom had this to s=y iata

Z. A total of 27 airplanss were actually desigmed and built at ¥eCook
field, including the followingt
bombere: USA-T9, 9A, =nd 9A®; XB-1& {12 articles)
Attack: Oa-1 {2 articles)
Pursuit: P¥-1, 1A; TP-1; TW.1; USA-01; VOP-1 {8 articles)
Ubeervation: GCO-1; 0C-2 (4 srticles)
Facrr: Rl {1 article)

4. The agineering Divirion oubliched a secret report on 1 Kov. 1923,
entitled *Special Hevort to the Service,” which it virtually an
encyclopedia of 2ll nir matrriel under development at that momeat.
Copy in A. 5. Hietorical Sectionm files.
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. in 1921 on the issue of production vs. erﬂorilentaﬁonis

If we continue thim policy of burimg a dab of svery kind
of ex-serimentsl iyve of equipment thet the Fagimeerimg Division
iz Deytom pasces upon with the Ldea of conducting a servies teet,
1t would not be long before the entire Alr Service would be m-
gaged in service test work, snd, should an emergeney develoo, it
would be fmprasticeble to put any kind of =m orgsnizatior in the
field with the standard type af ssulnsent.

Cemmenting omn the srme gemeral problsm shortly theresfier, the Chiefl ef
the “ngineering Division complsined to Colomel Wimperiw, the British
bombeight pioneey, thet ernerimentrl work 1a America waw muffering in
the poztawar »erindl

1 preeume you are haviny the esme A fTiculty thal ve mre
in thezs daye of economy. Usfortwmately the Governmeat le mot
in the hands of scisntiste snd whemn sn economy wave strikes,
proerimentsl develooment is the firsts thing to suffer. Ve
rather fesr that the next year will be a very trviag one im a
fipancial way.... I fear we shall have to discharge a great mamy
enFineers.

Oriticiwm of sxoerimental work became more and mors gencral iz the
early 1920%r., Tor the rest sf the decade even nusntity vprocurement

. suffered, 2pd the sxperimeantal tudgst resached its lowest peak in isary,
ironically mrar the moment of the Nation's grestest fimancial "exhil~
aretion®. A £x3ll mucleae of officers amd clviliane did survive,
hewever, FcCook Tield wae abie to exmamd into better quarters at
friht Field ir 1927, =nd in 1933 the Mr Corps wae permiited to eabark
on its most "visiopary® vroject apd megotinte with Boeing for derigm
data for the heavy smd long-range bombders. This peacetims research and
develsoment nrogram for bombardment, begun € years befors the Riromean
war and 8 years before Pesrl Harbor, was initiated early enough to Foay
off" in the next wer. It vas to become the fundamental bhasisz for ihe
achieveurnt of suveriority im air materiel when Ameriga became the
“areenal of democracy™ 1n 1940, and when the A'F Decame s combsl arm in
194]1.

5. Memo Tor Magineering Division by icting Chief, Supnly Growp, I Ost.
1921, in ATS3 Ceptrsl Piles, guoted im ATSC hieterical study,
*Develomeent of Bonbing Bquinment® (draft, March 1945, by Virgiale
Toole), Chap. 3II, p.5.

6. Letter, Chief, Enyincering Divielom, to Col. H. B. +imperls,
British Alr ¥inistry and Isperinml College of Sciemce, 17 Fed. 1972,
in ATSC Central TMles, quoted in ikid., Chap. 11, 3.8
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III. GROWTH AYT ACHIEVEHEIT BY JRPTEMBER 19539

@
Dsvslommental Wodsls of Lir Hateriel on Handa 1939

¥hen the Buropesn war bemmn in September 1939, the status of Alr Corps

proqress In research and develooment was critical., The eonfident offleinl
appralsale of 122 and 1925, that Alr Corps materisl was "eqmal or superior,
with ew exceptinonm, %o that of any other nation,"l no longer spplied. The
Teshnical Staff st Trizht Fleld in August 1929 had eatimated Aserican aviation
a3 itferior to that of the forsim alr foress, and while apnlavding any
world pro ress 1n seronautics "fror. a purely soientifie visw-point,” labelled
the situatiogn "from a national defense view.point . . . / as_/ deplorable and

one that_/ cannot be tolermted for long.* Nerely "to matoh, let alonse
exessd, the ranid Jrogreas already asoomplished by other countries' would not
be & sirpls task. © This Air Corps view had besn supplemented by public
warnings fror other lesdership In Ameriecan aviation, iacluding Dr, Oeorge W. 3
Lewis and Dr. Vennevar Bush of the National Advisory Commitiee for Lercnautiocs,
and Theodors P, Wri-ht of the Curtiss-¥right Corporstion. # While most of
these sstimates wers phrased in terms of %earninga® by sdvocates, properly
intended {o provoke support for sxpanded seronautical research, the funde
mental accurmey of thelir indietment of Army air materiel is not_challenged
in any Af{r Corps correspondsnce and records used in this atudy,

In terms of models on hand in Seaptember 1939,5 tha standard sombat air-
planes in motual tactical use in September 1939 had all besn in production
. since 1934 or 19371 the Douglas Be1? 2wengine bomber, 19373 the Northrop 4-17
l-engine attack, 1937; the Seversky P-35 pursuit, 19363 and the Curtiss P-36,
153€,7 In teras of developmsntal airplane models on band, the Air Corps

1. Baker Board, Report, July 1934, p. 72; Federal dviation Commission (Howell
Commission), Report, Jan. 1935, p. 127,

2, £3MR no, 50-461-351, 18 Aug. 1939, "Future ieronsuticel Researsh and Dew
velopmental Problems,” In ¥&3 file on *FY 1941 RAD Pro;ram?

3. Ney York Times, 10 Jan, 1939, 2t2, 13125 13 Jan., S163 18 Jan., 27:4; 15
June 1939, 9:2,

4. Ibid., 2¢ Jen. 1939, 912

5. In 193.~35, on the other hand, thers seems to have existed a decided dla-
rarity bstwesn wndocumented warninzs and demonstrable facts as to the
nuality of irmy airplanes. The Federal iviation Conwission (Howell Comm-
ission}, in its Report 1 Jan. 1935 (p. 127}, had eriticlsed the recent
"jncessant attack ... upon the [Fhopeleasl- inferiorf®l quality of Ameriean
wilitary airoraft,” *using very available medium of publieity,” while
sirtlar self-critical attacks under_way_"in the very countries [ o8-

pecially Grest Britain and France_/ which / had/been held up to the United

States ms exauplsey to iritate.” The Baker Bosrd had alsc scored the legend

of Aumerdican inferiority, bmsed on a "fear ..., industricusly sultivated in this

sountyr- by warious zealota” (Report, p. 10).

6, For the inwentory of all adopted, devslormental, condemned, and obsolels
planes in Sept. 1939, mea "Far Departaent Speeinl Quarterly Report of

. Alrplanesy Status of Rezular Army, Organised Reserve, and Mational Guard
iirplanes,” 30 3ept. 1939, paagim (copy in AFIHI-AH),

7. Total alrplanes of each =odel on hand in Sept. 1939 (jbigd.)s 212 B-1%s,
B-12As)y 202 A=17s, A-17As; 68 P-35s; and 171 P-36s, P-36ds, P-36Bs, P-36(Cs,

Production dutes above are taken from warlous sditions of o teristics
aud irf-amnc. charts, 1337-1939 maseim. -
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position wan ecumlly ecriticel, Of the 1/ Mexperimentc1" models on hand,
only 2 were new alrplanes built and delivered duriny the ygar “-= the North
American ¥XB-91 with turbo suparcharters and power turreits 7; and the Stear-
man iA-21 atteck bovber, 10 OF the tatal of 2 developmental models {both
"axperimental” and "service-test®) on hand in September 1939 11, only 5 of
them were assi-ned to Wriht Fleld fo- exmerimental work, and, excent for
the XB-21 and IA-21, they wvere actually "ocld™ as to their construetion

date or thelr close gimilarity to older, atandari models:

I3-21 mredline borber (North Anerisan}, 1937;
121 attack b-mber (Stearman), 1739;
Y1B-174 heavy borber (Boeing), similar (excent for sngines) to XB-17 of 19353
AP-37 purs:it (Curtlas), built in 1937 and based on older P=36;
IP./1l pursuit (Sevarskys, built An 1937 and bmasd on P-35 of 19363
IF¥-1  pursuit (3ell), built in 19237;
XC-35 trat-rort (standard Locrhaad "Electra"), modifled ir 193¢ for use
1n hish=altitvde pressurized eabin ressarch.

Two oter simificant developmantal models were on hand slsewhere in the Air
Corps: the Curtiss XP=40, built In 1939 as an irprovemsnt of the P=36A} and
the Boaing XB-15, an exjperimen 1-ng-ranze bomber built in 1936, and an
ancestor of the XB-29 of 1942, Fores promisisg wera tha models ordered but
st111 undelivered: the XB-2}, neariny completion by Consolidated (wotually
deliversd in December 1939}; the new medium bombers at North American and
Martin, bequn in 1233 and 1239; and the Loecliheed XP-33 pursuit intercentor.l3

8, A 1ater statement by the AAF (Hq. MC memo, "Research and Development in
the AAF,” no date, prepared by “Faj., D." about Feb. 194{3; in &3 file
"700.430 Lilgors Comnittee--Office of Technological Mobiliszation™), that
only Ya single exverirenial airplane™ was delivered in 1939 seensz, there~
fors to be an error. If the flseal year 1939 was intended, the following
models ware delivered in 19393 XB-21, XP-33, XP=4{0, XP=4{l, IP-/2, See MD,
"Sharmcteristies and Performance of U,S, Army Alrplanes,” 1 July 1939,
sheet A; cooy in AFIHI,

9, Other characteristics of XB-21: 2 Pratt and Fhitney R-2130 engines, sach
1,400 hp, 14 cyl; span O5%, length 61'9%, heizht 14'9"; welght 19,080/27,
255 1bs; spd 195/220/-mph; elimb 10/10,000; eeiling 25,000/-1; range
1,950 miles; bomb load, 4,000 1ba.j 5x.30 machine suns, MD, ®*Characteristics
and Parformanee ...," 1 Jan, 1940,

10. Characteristics of XA=21: 2 Praii and Whiiney R.2110 enoines, ssch 1,4M0 hp,
14 eyl.; span 59, langth 531", height 1,'2%; wei-ht 12,760/18,257 1bs,;
sanand 230/257/-mph; ceiling 20,000/'; range 720 miles; bomb load, 2,000 1bs.}
Hx.20 maehine muns, MD, "Charecteriaties and Performanes ...," 1 Jan, 1940,

11. 2/ model~, totallinz #2 a’rplanes; there ware more than one sriicle of
aome of the —odels, "Mar Deoaritment 3recia] Quarterly Renort of Airnlanes
enay” 30 Sent, 1939,

12. The XB=15 was assl-ned to the 53U Air Force; the XP-40, to “"miscellenoua.™
"War Dengrirent Specisl Nuarterly FPemort of Airtlanes .,.," 30 Sert, 1939,
Dates are “rom KD, "Characteristiess and Performance ...," 1 July 1939,

13. Tha XB-17 ¥1f1lwine Taboratory® eompletad the 1list of exnerimental planes
o1 contrret, MNP, "Characteristies pnd Perfornance ,..," 1 July 1939.
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This total inventory reflectsd in large part the bud retary situation of the
Air Corps. As exnlained later in retrospect, "so lar;e a proportlon of the
nea7er funds allotted / that is, $3,574,290 for rescarch and development,
fiscal ymar 1939_/_were needad for / the_/ wrplled research 'plent overhead!
[ﬁkt Wrizat Tield / that Lhe coquet{in of & Bingle airplane / cr two?

was all that was possible in 1939." Once the budzet was increased, to
$10,000,000 L 1'e new fiscal year, the relatively fixed plant overhsad,
while ct111 corsllepable sgd not static, pernitted "half w dogen ... complete
air-lare projects Z?zo be_? under development st Wrirht Field," 15

In terms o7 their comparative performance, the beat of thesze eombat
rodels wora (except for attack planes) trailing the performanee of forsign-
developed models, especlelly the Cerman, 1 The best-performing Air Corps
pursuit, the $P=37 {34C mgh) was, judging by the kilner Board evaluation in
June 1939, far behind the German ML 109-R (46% mph) and HE 112-U (440 mph),
but not far bekind the BEritish *Spitfire" (362 mph), andahead of the Italian
Yo 200 {314 =ph) and French 3loch 151 (304 mph), On the other hand, the
best A-erican atback models--the XA-21 (257 wph), the A-20 (395 mphs and
the A-20L (347 mph)}-ewere shead of ths Franch Blooh 170/174 (323 ngh s ths
Italien Ja 55 (267 mph), aaxd the German JU-27 dive bowber (250 mph)}. Fin-
ally, the sceed o the fastest heavy bomber (the IB-24, 223 mph) topped
the British "Sho~t Sunderland® (210 mpha) and perhaps alsc the "Stirling"
and "Venchaater® 17; vt tralled both the Italimn P=103 (250 mph) and the
German JU-29 (255 mph).

Tym status of urojulaion, stwriking power, fire power, alleweather bombe~
arduent, navisational precision, mnd affective sommunication all likewise
fimure in aay watimate of the materiel situaiion in 1939,

Inadequate power olmnis wers, for exanple, the chie® explanation for
the lagzing aircraft periormance, Engine power had reached a take-off
ratiag of 2,000 horsepower in the Wright R-=3750-5, which was olanmed for in-
stal ation in the ¥B-19 ordered iz 1939; and 1,500 and 1,700 hn had been

14. Hg. "G, momo, "Research and Develontent in the AAF," no date, prepered
by "Hej. D.M about Feb., 1943; in M&S file *700.430 Filgore Commitiee--
OfTice ofikchnalolcal Nobilization.®

15. Ibid.

16, Parformance data on airglenes, sven our own, are rarely abasclute and de-
finitive, and many of the data on foreizn models are of eourse likely to
be purs speculation. Ty fi.ures clited above, exceypt or the obserwvation
on the British "3%irlingz" snd "ilanchester™, were t'wase actually used ia
the deliberations of the Kllnsr Board in lav and Jume 1739. 3ee its
renort, 2?7 June 1932, in A.J. Lyon project record book no. 13. See also,
for wvaryin: i mures, the ¥D chart, "Ciaracteristics and Perfor wance of

Foreizi_/ Airplanes ...,* 15 Jan 1933, in AAT 452,1 "Bulk",
17. Stirlin» and Eanechester are not listed b the Kitner Leard, but see

ibid.
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reached In the Wrirht R-2600-3 and 7, planned for use Iin the B-23, A-204,

. and A=20, Tas=off ratings bevmeen 1,000 and 1,200 hp, however, were the
top 1imits -F sa7i103 actually installed in both devsleprental and standard
airvlanss, as u® about Seniember 1739. In moat cases these ratings had
already bean achlieved in 1937 or eerlier:

1,000 oz Prett and WMiitney F-1930-11, in XB-15 (1937)
Wri-ht R-1320-51 and 53, in B-18A (1737), MB-17& (1939),
and G<£2 (123%}, and planned for 3-17B
Allison V~1710-7, in XP~37 (1937)

1,050 Wng Peett and Whitner E<1320e13, in P-3A4 (1933) and XP-42 {1939)
1,7%0 4mg AT14~on V-1710-19, ia XP-40 (1539)
1,150 "n1 ATHzen ¥-1710=11, in XF¥-1 (1737}, 1P-37 (1939), and
XP-33 (1939), aud 5i-ilar enzines {zub-models 27,29, 17)
rianned for TP=38 and YP~-33

1,200 hp: P-<* 21d Fhitney R-133C-13, 17, and 19, in C-41 {193%),
P-36A and C (1932-39), YA-19 {1939), and XP-41 (1939),
2y! oImilar engines (suo-models 33, 35} planned for
XB-2/, and YP-/3

Pratt and Wiitney R=-2180-1, in XB-21 (1939

Thess horsercover ratings did nol represent the asctusl frontier of research
in powsr =lgn*g i- 1970, beequse there doubtliesas weare under development ip=
proved models of these =ad other anqlaes that were not yet reacvy for in-

. stallation. FPurthermore, this 1llsting coverad only the conventionaliniernal=
gombustion #nvi-es, Jet propuleion, whlle no unit for aireraft use had as
yet baan achisved in the United States, wac being studled as e unlveraliy
researsh ~roject slnce Decamber 1333, 'nder an a reenent batween the Alr
Corns and the Vational Acadomy of Sciences,

Az to eir ordnmnce, the mwaximum bpomb weisht of the advsnced sirplane
models ranved as fcllowas 35,8004, YIB-174} 12,000#, XB=15; 9,0,0¢, XB-2,;
and 37,000f in the IB-19, the latter only in the contract stage and not to
be completed until 1941, and then only as a "Fflying laboratory”. The maximum
usable bomb size was only 2,000#, for the wedium sn! heavy bombers; 6.0f and
1,100 for ihe attask models; and 204 and 204 for those nursults (XP=40 and
P=35) that could be used ss fighter bombers. 19 Airborne rockets were still
in the I[uture,

As to armament, most of the combers in 1939 carried only 30 caliper
guns, =lthoush the new YRB-L7X nrad fittinrs For five ,5Cu, and thres of the
seyen -un positiona of the fortheoming XB-27 were for .50s8, Fire sontrol
systems wars c.tioquated, howevsr, In 1037 they had been rejarded by uhe
tactical urnits es “*practiically the mame ag / irose of_7 at least ten years
aro," 20 anc whelly unfitted for tue dafensive nulssions o7 the unesc.rted

13, xU,"Characteriaties snd Performance of U,3. dArmy Alirnlanes ...," ! July
1333, sheets A and 3 {eony in AINI).
. 19. "2, "Gharacteristics 1nl Psrforrance ...," 1 Julv 1919
70, "Notas 31 Air Corns-Orinance De .artuwent Goglerence," 15 June 1937, nuoted
in AT3C historical study, "Power Turrets / 191744 _/* (draft, Feb, 1945,
b;l]' Lt. Ic ‘R- ﬂ"'llﬁ:’-), C[mpu 2. :_)l 4.

T —_
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wemnniEN .

visualized

. bomber, a tactivel situatlion/sas sarly as 1933, In Septesber 1939 nalther
the B-23, the YT1B-17A, nor the Porthooning B-178 and IB-2, was oquigod
with turrets, while the D-1BA had only a single .30 turret ou top. Both
in the Air Joros and among its industrisl coatractors turret dewelopment
was seriously trailing England and Jermany. Tighter armament, on the other
bund, was parbaps not es eritionl, although the sizes and numbars of guns
wore 1inited., ‘o pursuit plane In aid-1939 had more than four fixed wing
guns, although planes wiith more had been experimentally testad 15 and 20
mﬂﬂlim—ﬂnﬁﬂ:itb&gm:inyzOnMM* ground strafe
inz planes with 6 o 10 1n 1325, Two of the parsults
(the XP=39 and the IFN-1) mounted one and two 37-mm cunnom, <7 respectively,
but the sxperimental use of this wsapon was at leest ns old as the ”.nlidcr-
able tests of the pammon-nounted GAX in 1920 and subsequent years.

Kavigation and comunicationa oquipment in the advanced sirplane models
were lizited In 1939 4 the standard udl.oz wpass, the marker beseon re-
colver, ard the cormand and lialson sets, iirborns alds for all-westher
navigation and target deteetion and trmoking wers non-existent, and davelope
ment wa= Iagping, whether beoause of the economy budget of the 3 Corpe
{the Army-wide proourenent ajency for redio and related squipmest), its
greater smphanis on groundw compunioations, the existenos of ilr Corps
apathy, or other veasons, Egonony and coat redustion had cerfainly been
the 1imiting theme in 1938 in the deliberations of the AC Technlcal Committee,??
whieh nlloﬁhd oaly 86,660 for "obstacle detectlon and collision prevention®
ressarch, & [isld of ressarch which later was iz contaln sclutions o

. allepoather flying and boumbing~thro.ch-overcasi. 27 On the other hand, ground

21. Historioal studr, "Power Turrets,® cited sbove; and KD Field Service
?etig:h:?m-nt and Fleld of Fire-~Tactioml and Training Alrplanes
193 ,* mbout 1941, 1u AA¥ 4%2.1 "Bulk®, misfiled uader 27 July 1938,
- ThaeSrclalal Julde S0 She Arwy Ax Foroes ovy (1944 edo), 20. 346, 347,
-»

23. WD, "Characteristioa and Performance ...," 1 July 1939, sheet £; and tab-
nlation showing armament and redio squipment for all dewelopaental air-
plane models, attached to NAR, Supply Civislon Lo Col, Carl Spmats,
Plans moﬂ. 2 3.th 1939' In AP 452,) lh‘plm‘. Ceneral,

24. Ihe Offiolal Sulde to Lhe Amwy Air Foroep ..., (1944 ed.), p. 345, 347.

25, Tabrlation ghowing redio squirsent and armement for all developmental
airplane models, sttached to REE, Sunply Division to Col. Carl Speaats,
Plans 3Ssction, 7 Sept, 1939, in AP (52,1 Alrslanes, Gensral,

26, See AFIAT historloal study, "Radio and Radar Equipment for Air Opsrations,
1929«-42" {(draft, 1944).

27. 1t, Col. Farl !, Xaiden, GIR Alr Foroe, Cmirman of ACTC Suboommitites on
*{tem 9" (commmications); other nembers represented the OCAC, the Signal
Corps,; and the Alrcraft "sdlc labormtory at Wright Fleld,

22, "Report «ue" of sald subcoomittes, Tes, 1933, in AAT 334.8 "Bulk®,

29, BTO and target detection wers not mentionad in the ACTC report, but they
were similar tc “obstacle® detection and ultimately used scue of the
zame aclutions,

L =
s " N . Bane

ey
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el g
equipnent for enemr alrc-aft warnins did existi the 3CR-268 detector, whiech
had baen deysloped by the Siznal Dorps orimarily for gun laying and which
zave anular {or azimuth) loeation of aireraft, up to 25 miles; and the
portable 3CR-270, whieh had m 100 mile ranze, alsc in asimuth only. 30 In a1
Sentenber the Alr Board celled for an "adeqiate™ aireraft warning service,

and by December 1937 the Air Corns aad the General Jtaff wers planning a 1
new Alr Defense Command to smploy detsciors in a coastal warninz service,

The aquirmsnt for air defense was definitely laferior, however, to the
best European devices, esoecially the British Ci equipment (range, 125 uiles,
shorin+ both mzlmuth sead altitude), Furthermors, the Air Corps was lscking
the fundarentally related rscognition devices 5IFF). Hot until Air Corps
observers returied from England late in 1340 33 was Anerica's lnferior posi=-
tion to be fully mppreciated in the Army 34 and snergetic steps taken to
subark on s cornprehsnsive radar developmeni program.

C:mpered with the ecritical status of air defense aids, the yulded mims{les
situation was not as serious nor as urgent & problem in 1939. The ldea of
renote~portrollad ¥aerial torpedcea™ and »ilotless airplanes was not new In
1932, Althore there ware no active developmental projects slther in the
Signal Corns or the Alr Cor»s at the time, an asrial torpedo had been devel-
opad for the ¥ar Department by Charles F. .etlering in 1917. Ii had been
mechanically rather than radio controlled, and was wholly laeking in pre-
ocision aven when it fmctloned, It “md final%g heen ghandoned by the Alr
forps in 17235 bedause of lasufficlent funds, and whan the ides of & pre-
set glide borb was rervived in ¥orld ¥ar II, th36&AF regarded it wholly as a
temporary subatitute for a orecision wismils. Usanwhile, the idea of
radio-controlled mirplanes was also a zeneration 514 in the Ale Corps in 1939,
Mitchell had talked about it, and in 1930 a lowepowersd Curtiss Robin had besn
purchassd for experimental use in the deyvslonment of an serial torpedo. 37
Eore practical, In terma of seonomy and immadists tactieal use, had been the
related radio-aontrolled pilotless sirplans for target use im gunnery tralning.

30, The 3CR-269 was [frat deponstrated in May 1937, and the SCR-270 {two models),
in How, 192G, Z: Raogrt of Chier Simal Offiger, pp. 219, 220,
quoted in Joseoh Feitner, "Co-municatl~ns Teechniques in the ALF" (ALF His-
torical studles Ho, ), draft, v.

31, Air Board wvenort, 15 Sent, 1939, tab C, p. 3, in &, J., Lyon project record
book nn, 15-A,

32, Gol. Carl Sramtz, "Xotebook" {iov. 193%arch 1940): 27 Dec. 1232, reeting
with "Gen. Strong's Gffice" (WDG3); and 12 Feb. 1940, assigament of kaj.

Jde Ps 3aville to Gen, Chaney's naw air "efsnse Command., la AAF "Bulk™ files.

31, The mimslon included L.t. Col. (%) A. ¥, UYarriner and others, After its
report of about 1 Deg. 1940, a ¥fuil-dresa” meeti~z was held between the
Air Corps, the Simal Corps, the Yhyy, and the new NIRC to dimcuss the
gomparative merits of Britlah and American deteotion, recogaition, Iinter-
gention, and other radar equipment, HSee minutea of conference, 13 Dee,
1940, in MAF 676,3 tirsless--Fadio System,

34. Yemorendum for Maj. Cen, H., H. Arnold, IC/S for iir, by Brig, Gen, J. H.
Brett, "The Assistant,” 13 Dec. 194G, in jbid. 2

35. Air Corps Board report no. 9, 25 Oct. 1915, pp. 3-4, quoted "Radio and
Radar Equipment for Air Opermtlons, 1939=1944,% (4AF iHiatorical Studies,

So. ), draft, pe 57.
36. mdl
317, Haterlel Division, A
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. The Az had gow-latad 1ts ?{rst successful test »" such a target plane in
1934, whert Tadlc ccntrols and dutoretic Flioht co"ﬁsro‘3 Eaiiprant were
sufficiontly advanced Lo make the sroject wor'mble, 3

Fllitary Reg:iirenents and Stratezic Noeds, 1923-1939

If the develormental wodels actually on hand In the 41r Corps in 17239
did not wemsure up tn forsizn achlevenents, vartainly the Alr Corps in 1939
had a valuabl» “interitance 4 {deas and npartlally esompleted experiments
fran the years of pesse betwesn 1917 and 1737, coverins the whnle ranre of
ecombat sirplanes, nowsr plants anl propellars, ardnance and radio equiyment,
and quided »iasfles. Furtherwore, 1tz -straterlc needs ware bein' carefilly
farmlinted,

In terws of stratetic and ta~tloal needs, tha “rum Board's "eir plen

Por the defeqss of the Unlted Jtates" of 1933 lwas still wvalid, as far as
the n=eas »? orsratlion were concsrnad, This Board had visualized the Army
alr arn as se=viay {n 1t custormry roles of bo-bardment, pursult, transport,
and reconnaissance, all toward the toals of aahiewing alr supremacy, lending
ground supnort, and sntazing i offansive land-haszai alr opamaticns over land
and/or aea aress with or wiithout sea forces; an' ma-lnz full use »# lonm-
ranes waponnaissance, "demslition® of the snemr’s interior installations,
and "interdietion® of eneny movemsnts, Its opamaticoal theaters wers to be
savan "arities] aveas® surrounding the United 3tates aad 1ts outlying basas
in ths Yestern Henlachere, an! flve areas sorrasynding 4o the overseas

. noassytionas of tha tnited 3tatoz. T™he war [lavs used by the Drum Board were
the "Red” (Friitish Bupire), the "Oranve” {(Jarmnese Fmpirs), and the “Red-
Orange” plan, -uleh assimed ™ coalition . o , with Japen,” 2 In the latter
plan, aemsldered the most likely, Japan wo 14 ~wreiy be "eontained," while
M1l ower® wae~ gxorted arzinat "Rad,* The Joviet Union and Clina wers
re-arded p3 either neutral or frisndly to the United tates, while Jermany
(1n the first rear of ¥asl control] and Italy (at%fll unprovocative in 1533)
were ignored entirely, This politiesl and strataglc situatlon was the one in
whieh the desirmzof the two new heavy bonbars were undertaken for the Alr
Corps vy Eoeinge~the "Projeet 299* xirplane {whish becawe XB-17 in 1935)
and the IB=15 long renze bowbsr {to be delivered in 1937).7 By 1939 the seven
strategic arsas af 1537 sere atill valld, &nd were re-expressed Ly the Afr
Board 1n Sentember 1939, * Tha potentianl enery, howsver, had ahifted

38, ArI'] historical study, "Radio and Radar squipment for Afr Opsrations,
193 M1944" (draft, 1744), Chan, ¥,

le "Renort of dneclal Corxzittee, Gensral Counell, oo Emvlapment of Arwy Alr
Corns wndar Jertain Strateric Flans,® 23 up., anproved 11 Qet, 1333, in
ARF 334,7 "Bulk" files.

2. Ths latier wording 18 g.oted frox merorandum by C/A8 on "Alr plan . . .,"
27 Julr 1933 (27 ppe)s which wes =xhidit T In the Drus Bosrd re-orty but
the Brard aghoed much the snrn ooinlion in fts own report,

3., Another Intersretatlon, that the IB=17 wa3 desimed instead for a Pacific
war, with Javen & more likely enesy than Jermany “in 1935," 1s given in
another ATIHI historieal studv, "Teview of Aerlal Warfare for the Scisnti.

. e Advisory Noard grou;u]," Jan., 1945, p. 6.

4e The Alr Board wms apoointed 23 Yarch 1339, and its veport aprroved by the
15 (that is, the Teneral Staff and the S/%) on 15 3ept. 1933, 3ee its re-
port, AG 320,22 (6-26=39), te.1937, pe 1, ia A.J. Lyon profect reeord
hoolkr no. 15«4,

THIS PAGE Declassified IAW EO12958



This Page Declassified IAW EO12958

violently from Britaln to Germany, underscorsd by Nazl acts of undeclared
war on the Europsen Continent; but the strateglec areas of operation wers
esgentiially ths same, and the aircraft needs as visualized in the heavy and
long-range borbers of 1932 vere still valid, as they wers restated in
Sentember 1939, The Alr Board, in its report on atrategic and tactical re-
quireaents made to the Jeneral Steff, reiterated the "defense® nizaion of
Army aviation with respect to continsntal United States and the overssas
possegsiona; included operations %sutside of the United States and oure
posgessions mz required by the situation," snd mpecifically mentioned both
the Paclific and Atlantie sectors--ths Panams-Hawmii-Alasia-San Franeisco
ares, aAnd the Panama-Puerto Rlico-Hatal area.

leanwhils, after the apoointment of the Alr Board but before its report
waa aporoved, another board--the Kilner Bosrd--was reeting (in Hay and June
1939) to prepare a comprehensive 5-yvesr progrem for research and dsvelopment
for the Air Ooros, 3 The new political situation was too obvious to mention
in the Hosrd's directive. Inetead, the i{mmediete problem of militery require-
ments, o3 nosed in General Arnoldts directive, was to propago a rrozrax for
eatzhin® vo nith the admittedly-superior foreinm progress, © Its report of
yecommendations, 28 Jyne 1939, represented the viewa of OCAC Hsadquarters,
of the taertieal air arm, and of the materiel center,’ and consisted of a
comprehensive set of proposed military charactearisties for combat airplanes,
Telated wemnonz and equivment, snd trainsr and ground-srs planes that sesmed
camable of mctual achisvemmnt, together with an administrativs plan for
achisving these large oblectives betwwen 1939 and 1944, with respect to such
anticipated oroblems as budiets, ~fficer and civilian personnel, laboratory
and other facllitr conatruction, contract and procurement procedures, and
other administ-ative matters,

The 15 asts of militar characteristica that embraced the co-bat and
othar airplane types were frank’y laballed az ~ensral military objectives
that wo1ld involve "a compromise batweesn requirements for military use and
technical fantures of desipgn! Buch compromises oroperly could %only be de-
terrinad during design and eonatmiction by enginsering calculations, and
wind tunnel and fisht tests.® To avhsatituts preconceiwvad, detailed charaeter-
iaties for broad onjeetivey would "restriet the technisal ataffs st Wright
Field and ths alrera’t mapufacturera in determining the eompromise of tech-
nical festures .., / for_/ the best airvlans for military use." Nanufscturers
working on experimental contracts wust be lven *wide latitude in the applie~
oation of th~'r Ingenuity in meeting technical requirements of the Air Corps.™

5. "Final Report of Air Corps Eoard jrkilner Botrdi? on Revliasion to the 5-Year
Experimeanial Program,” 29 June 1939, and appendixes, in d. J. Lyon projeet
Tecord book no. 13.

6. Yemorandum for Prealdent, Research Board (General Kilner), by Maj. Gen.

H. H. Aracld, G/AC, 10 iay 1939, in ibid., exhibit 4.

Te drigs Gen. W. 3, Xilner, 40, a2ad Col, Charles A, Lindberzh, AC Reserve, both
attached to OCAC; Lt. Col. Carl Spuatz, Plenz Section, OCAC; Lt. Col, Earl
L. taiden, GHJ Alr Force; and Kaj, A. J. Lyorn, Yateriel Division, Wright
Field,

8, Kilner Board report (ebove), ecpecially po. 5, 7, 13-14, 10,
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L0
Among the gdvanced ideas brewinz in the Alr Corps 1In 1939, the following
. co 1d be translated into combat materiel 7 in five years or less, in the

view of the Scard:

Long-range bomber, achievatle in 5 years: 3,00C mile range {3,000 mile
radiua)y 400 mph; 200,000 1bs,; normal bomb load, 4,000 lbs,;
depandent, on development of 3,000 hp engines,

Heavy bomber: 5,333 mile range (2,000 mile radius); 375 mph above
20,0C0C ft.3 70,000 1bs.; normal bomb load 2,000 lbs,

Veclum bember, 2-enciner 2,667 mile range (1000 mile redius); 400 mph;
30,000 1bs; pormal homb load, 500 lb,

L1 ;ht bombar, 2-enginet S00 mile rangs (307 nile vadius); 400 mph at
3,000 to 5,000 ftj; 1ight welight; normal bomb lomd, 1,200 ibs,

Single~engine interceptor pursuit: spsed, 500 mph, schiewable in 2
years, desnendent on new airfrare and innroved V1710 and R-2200
engines,

Toin=enzine warranilt fishtesr: apeed, 500 rmoh, dependent on the develop-
rent of a 2,500 hp engina; 300 mile range (300 mile redius),

Aerodynarics: "no radical departiure ... can bs depended on to obtain
larze increase in speed within the next two years™; irorovements
in winz lomdinra, clesaner alrfolls, aid rove ¢ wpact en-ine in~
stallatism,

E »ises: 1,300-2,.00 » and 3,0CC hp snpines, for fi~hters aixi long-
rgnze bombars, schievable by 1941; ~iven very firat oriority,

Fire control: remote-control {lexible guns for bombers; installation
af cannon} adjusted forward firing of fixed murauvit s; apparatus

. for medivr» and heavy borbers gilven almost top (no. 2) priority.

Arong the omisegions [rom the Joard's S=year program wers jet propulsion,
wwided missiles, an? radio alds. The limltsd et research nrojsct with the
National Acalemy of Seiences was only just cetting under way, and anparently
its praciical future In terms of mireraft power rlantz cor1ld not yet be
foresoen, As to julded missiles, Geueral Arnold had presented = Wright Field
study askinz for $960,000 for "soecial projects,” includlug the "app) ication
of omaic ressarch . . ., aerial targets, asrlal torpedo, etc,”,l0 but the
E{lner Toard 2id ~ot snecifically include tire -roblem in its recowmendations,
Radlo recommendations "or the new humbers and pursuits were limited to the
standard ecommunications seis and to navigation ailds “for effective day-and-
night cperatien , , . nnder all flying weather conditions.® But all-weather
alds, detectnrs, and target trackers under development by the 3irnal Corps
were all excluded, nresumably Lecause the Hoard was concerned only with
matasriel under Air Corns prosurement "cognizance® gnd 7ot with the ressarch
orograms of the 3ignal Corps, or (for that matter) with the nrograms of the
other s.n~ly servicas of the Army guch ms the Ordnance Department, tna Chem-
ieal Warfare Serviee, the Corps of Enginaers, and the Quartarmaster Corps.

7« Jther than AL~ Corps oombat tyoes for wilcl military characterlstics wera
stbreitted wer=: Corps and Divisicn Observation; Reconnalasance and Fhobo-
Jraphie; Primsry, Basic, and Advanced Trainer; and Transport. 3ee Ziluer
Board report, tabs G through 0.
. 16, Steff study bv Materiel DNivisicn, no dats, n. &, in Kilner Board Report,
Aprendix 1,
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. By September 1939 the Kilner Board program had been revised dowmward,.
in oonnection with the Lmedinte budget problem for the flsecal yser 19541.

The 3000-zile lons ran-e bomber had been deleted (but was to be revived later
{n the XB«35 and the IB=36}, but the 5,333-mile bomber survived, as well as
the other bonbers, the pursults, and the engire and fire control projects.l2
The iir Bowrd, which “ad made these revisions, went beyond the Iilner Board
to emphasize that aircraft develoowent "must be paralleled in the rield of
acoessories, rarticularly sraasent and communications squipyent, snd that
thls lstter development must be synchroniszed with the developwent of the air-
plane liself,* 10

Al

The laboratories, special hangars, and other experimental fscilities

at Tright Pleld in 1939 corprised & vlant, wvalued at about $10,000,000, whish
ha? been under develonwsnt sings before Yarch 1927, when the Matariel Divi-
afon was transferred to that location from nearby KeCook ¥ield, also at
Dayton, Chio, The axpsrimental facilities were divided largely iato labor-
atory branches, corresp:nding to each of the large catsgories of air materiel:
Afroraft, fower 7lant, Propsller, Arrament, Photopraphie, Equirment, Materials,
Aero-Nedical, and Fadio, the latter a Signal Corps rather than an Air Corps
installation at Wright Flald, 1 svbatantial portion of ssch ysar's tuiget
had Deen used for the continusus improvement of the Fleld. Thus, in the ysar
beglnning July 1739, $544,343 was spent for machinery and lsboratory apparatus,
and £197,331 for gonsral malntsnance and improvenent; . and $6,481,000 was

. earmarked l‘gr the eonstruction of ad!i{tional labormtories nnd other fixved
aqiiment, < The Alr Corps was skillful in lupr!ssing publie opinion with it
spercnautical ressarch oenter® at Tright Field,” and advertised muech of its
equipment, siueh ms the "largest propsller tesi rig in the world,” eapable of
whirling a 45-foot propellsr three times as large as any standani propéller,
at veary bith speeds (4,3CO rpm) gensrated by a 6,000 hp motor, s wotor moTe
powerful than any locomotive englne and thres tines ocore powsrful than any
sircraft engine, Amonz other squip-eat were anzine tast stands, static test

11, Mentioned in mamorandur for imteriel Divimlon by C/AC, 29 Aug. 1939, in
i. J. lyon project recerd book no. 13.

12, ¥ar Dept., "Hemeareh sad Levelopment Prograrm, Fismoal year 1941," table I
for Air Corps, rev, 7 Sept. 1937 (blusprint ecopy); and AG 111 EB—)C—-B?} »
10 Auz. 1939 {copy); both in ibid. See also Air Board Report {15 Sept.
1939, tab ¥, p. 4, in i, J. Lyon book no. 15-A), which, with ¥DGS and 3/W
aprroval, coneurrsd in tha nesd for = 5,313-amile bonber (2,000 mile rad-
lus) for use in itlentis and Pasific areas.

13. Alr Board report, 15 3ept. 1939, tad G, 7. 1. This resommendstion on
8leatronics was ultimetely approved, in terma of Slgnal Corps—-ilr Corpe
ad~ inistrative reormnization, in the I[C/3 directive of 26 Aug, 1944,
which transferred jurisdistion over air comeunications equiprent from the
Slona) Corpe to the 4AF,

1. &, "army Alr Forces Hesearch and Development Prosrem,* no date, about

tpri’ 1944, 19 pp., In WSS file *70C.430, filzore Committes~—Office of

Tethnslogieal kHobilization,™®

Alr Corps 3estion of "Var .epartrent ‘esearch and levelopment Program,

Fiseal Year 1940,® 23 “uy 1939, in 4AF ;00,112 Test, Development Work.

Jefors the war the Air Corns had opened rany areas of Tright Flsld to the

visitinr publie, {ncluding a historical museum set up primarily for nublis
edueation, Soe AR 95-4C, “Armp Aeronautlicsl useum,” 11 June 1942 and earlier
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@2
. equipment, a 40,000-foet altitude pressure tank, snd = high~altitude plane
(the 1C-35) pressurized at 35,000 fest. 4 These were only & few of the 50

or more groups of spseciamlized testing equipment on hand in 1939.

As to the researeh mnd testing staff at Wright Field, figures segrsgated
according to researok, produetion, and ather materiel functions are not
avsilable, but the majority of the nearly 2,000 eivilian and military per-
sonnel of the Materiel Division in 1939 were engaged on sxperimental, service
test, and related activiilies, elther as englnesrs, technical assistants,
professional supervisers, or non-professional workers, sll ef them by and
large indispenssble to the cperation of the lmboratory branches and the
teehnical staffs. More mignificant thar ths total personnel strength was the
striking fact that of the totsl post stremngith of 1,984, 1,759 were eivﬂhu,s
a personanel situatlon that had its origins at McCook Field in 1917. Wright
Field was consequently a “elvilian" milltary post, and its long sxpsrience
with the use of civillan experts in taehbnical phuses of military administra-
tion was unique in the armead servises. Ter historioally this was fust
as significant as the later, more-widely publlcized appearance of ciyl’ians
in the strategic and itactical councils of the irmy World War_II, 1t was
s common observation within jhe Air Corps that “the Mgteriel / Division is
run by a let of eivilians.”

4e Sclence New Letker, ¢ July 1939, pp. 26-28, Thls artiele is only one of
hundrsd published in popular megaszines during these years. No attempt
. is wade in this historiesl study at a c;’“ical appraisal of the Materiel
Division's publiz relations polley, an irportant element in silmulating
popular appreciation for militery research.
5, L sonvenient liating of Wright Field's equipment (as of a few yoars earlier:

1935), is found in the wmwmmm-
toriey of the Federal Goverpment (published by the Treasury Procuremeat
Division and the Natiooml Burseu of Standards, 1335), pp. 183-185; copy im

NBS Library. The supsrseding edition (1944, same title, 261 pp.) exoludes
¥right Fisld, as well as the NACA, while at the same time 1isting the Havy
Baveaur of Aoronmuties laboratories at Philadelphia.

6. Parsonnel strangth of Materiel Division, 1 July 1939: 1,759 ecivilians,
149 officers, 76 unlisted wen. The strength from 1935 to 1938 had been
sonewhat less, averaging mbout 1,300 eivilians, 100 offieers, snd 40 en-
listed men., See Materiel Command Historical Offica, “History of the
Materiel cmm, 1926“1941‘; Pa &.

7. Probably the most dlatinguished Worls ¥ar II examples of elvlians in hlgh
military pos{tions are Harry L. Hopkins, Chairman of the inter-illied Kuni-
tions Assignments Board, 1942 £f., and Dr. Vannevar Bush, Chairman of the
Joint ChisPs of Staff Subcommitlee on Kew Weapons and Equipment, 1943 ff.

8. "Speeial Personnel Study on Civilian Perscnnel of the Materiel Diviaion ..*
by Capt. G. 3. I“ln', 22 Jan. 1939’ P 12’ in AAT 321.1 *Bulk® files. In
mnother connection, Gen, G. H. Brett had contrasted Wright Field with the
Supnly Division in Washington in that the latter lacked *suitably trained,
properly equipped eivilians. The beckbone of any suoply and engineering
organization is the civilian element, Any number of speclally qualified

. alfficers can be furnished but they do not take the place of the man wha
alts at the desk and keeps constant contset with the detalls of the job,¥
Memo for C/AC by Breti, 13 Sept. 1939, in AAF 321,9 Materiel Division (U).
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The Alr Corps had depended larzely on Civil Service personnel for
sany years, and their quality had been estimated as something better than
the equivelent enjil=eerin: pergonnel of the Favy Bursau of leronautics,
eommoged Tarsely oi officers. 9 jiot that the personne! situation was in
n riact condition in 1939. Insufficlency 1in numbers wes an obvloua problem,
an’ the Chief of thedir Corps ln Rey 1939 had asked the Kilner Board %o
recormer - 7" ¢ ore civilians for ressarch and develooment, 10 Other more
selous problemg than numbers sxisted, A ¥right Fleld survey in January
1939 11 had urged that its experimental personnel wust constituts "a cross
ssction of &ir Corps officer psrsonnel and clvilian engineers, elasrky mech=
anies, an? laborers, such as will be found in industry," and the leadership
pust be adecuate to {nsure propsr coordinmtion with industry and with the
tacticel organizations, and to avoid dangerous errors in enginesring decl-
sions. The objective shoild be "a permanent ¥orks Laborator] available for
ressarch sud development, as wall a5 for production lialson and testing for
the Materiel Diviafion end indusiry, and asrvies enginesring tests for the
Lir Corps, 12 Sularles wmust ba hizher, in order to reeruit snd hold on to
high=cxliber e1rinears and industrialists, and to avoid the fats in a com-
petitive world whereby "the crsam of our enginesring staff will be lost and
only the 1neffisi¢nt dregs will remain to muddie alonz ia a typical eivile
sarvice rut,.* In addition, the survey recommended, temporar; short-term
engineers and other expert aonsuliants should be recruitsd io supplement
the "parmanent nucleus® at Wright Field, not only to infuse *aew blood®
inta exparimentel metivities, but also to permit rapid retrenchment if budget
cutg sho1'd be threatened., 4 good permanent nucleus would in uny cass remalin
to Insure that "the spark of military vrogress would be kent alive in the
Labora‘ories and on the Prolect drawinz boards of the Division by the perma-
nent engineers."

Enginssring officers, compared to the eivillans, were rega—ded as Infer-
ior in numbers and training in 1939, the survey had found.1l? Yor emample, there

9, Opinion of the Federal Aviation Commission (llowell Commission), in its
E_m' Ja“. 1935’ PP 154"155-

10. ¥emorandum for C/AC, no date, in lLilner Doard report, appendix 1. The Board
made no recommendation, dut under the new appropriatlon for 1939-40 this
elvilisy strenvth was virtually resched--an lnereass from 1,759 to 2,.78
civilians, Jee Vgtarlel Cowmand ‘ilstorical Oflice, ®Jistory of tha naterlel
Command, 1926-1941," n. 6a.

11. "Speciml Personnel 3tudy on Clvllan Personnsl of the Materiel Division..."
by Gﬂ?t- cn su Irvlne, 22 Jaﬂ. 1939’ in A‘-F 32—1-1 'Bulkn fil.'o

12, Ibid.s ». 15.

13!&1@., :Jn 12(

14. Ibid., p. 13,

15. In addition, sfter the Chief of Lhe katerisl Division and his immediate staff

vers moved to Washington in Oct. 1939, the shortage of experienced engineer-

ing personnel applied to Weshi-ston 2z well., Oene Drett complained that

"Whenever a spescial development or research project comss up such as ... the

lrak-proof tank, ...Pirs gontrol, redesiyn of equipment for speed perfor-

mance, mte,., officers have to be taken from other important work to be
concentrated upon these developments,” An inmediate remedy, he =u-gested,
ves to withdraw the 15 Wright Field officers at the AC Tactical School at
lagwell Field, and discontinue the School entirsly. R&R, Brett to C/AC,

13 ¥ay 1340, in AAF 31.9 pierisl Division ()

e T
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were only oot pursult and oo bSo:bardwent projest officer, esch sith one
elvilinn Asni:i*‘.ant., sach handling thres or four projests, making it icpoasible
th e nduct aldeg #.1.-3 vislts tc tas nlants » adesuate operatl:ns and planuing
£t Vs Tinli, ¥ g ain, & "smnant nuclens of officers was indicated--a pro-
tram that alm had had toe sapport, sarllern of Lhe Rowell Commisalon, 17

oL L flcor tratalag, 1o survay in Jenuar, 1337 had recnmended a
1030 n 811‘ L.zc onrollazak al tae . ir Corse ntineeriny School at .right
Piall, 3 g s triple iacreass [u iz unigmant af officers ag rost-graduate

tudm.s In mivnrslt, sagineoring departuenta, 17 adwanand umiversliy training
fo aazinee~ing officers ‘wd 'nill receatly oean virtuslly non-axistent
Far g *nS"s m*' Lud a progran Dsen recommended by tha ‘owell Cormiasion in
1325, =x Depertacat had authority mmgh-m that that o* aay other
Falomml a*emy 21---vt.o expand this iralniug wrogram, Insludine ensbling legis-
1eilon Ja lng Bee L. D310 thal pernitted Lo to 28 of the feritar “fflcers
off L'¢ Ay tn e cotalled Lo such Institutlons,s2 The Afr Corms, furthermsore,
had bean 'ivm: speclial n:.tlmhatlons, Including an met of Eay 1??’ pernitting
a3 oAy a3 25 cﬁxlcnrs 4o bo tralned in asronautlocal engineering at & tioe,
and en a2l=Inclusive provisica In the Air Corps expension act of 3 ipril 1939,

9’&1*1 1 pos‘tpﬂdggto training "without reference to wyy [ earliar stato-

1i~iiation,” In terms of astual enrullment, Erizht FMeld had sent

16. "3pealal Personnel tudy...” {eited eariler}, pp. 9, 11-12.

17, Jee lte Roperk, Jeuw. 1935, op. 154155, Boath officers s civilians were
Ineluded 1= t-r ocrnisslca®s 1dea of & "Coras of ~sro-autioal Sngineers,.”

13, The AC Zrzineering 3¢400) @as the Sray's eenter for the tralning of 4G
aofflosrs srisarily for materisl develomesl axd production, One obher
Aruy sehool dewoted t) =aterlel astiers, the Arzy Induatrial College ss=
tablishel abont 1920, was Interested prisarily in industrisl planning,
productlon, s contrncia on an iroy-wlils au.lc.

17. ®Soocial Ceracimel Jtudy ..." {Qi tod mli.‘rg, PPe 4y 12,

2C. The Fedaral Av,.ation Cormieslon {Towell Cormiasion), while it spoke broadly
in favor »f & "corns of aer nautionl angineers,” mde no recomsendaticn
for postegraduate tralniny in clvilian achools. This omnission is es
simifloant in view of the Comission's menbership, shich inelided Jerone
C. meXer, the: head of the ¥, I, T, pochenlerl casinesrin: deperiment.

21, Staom 1925 no Tederal s-engy greent the Yar Tepertment {whose le-islative
mt‘writ: 1r ctted delow) had Seen nermitis’ by tle Comptroller ieasral

to send Government. erp’ mees L. technionl and other civiliae sduertionad

L"mti. tutionm, Jag the Ta'lerts wmlins of 7 July "'926, copled in Xatlomal
lesources Comrittes, “elption of ¢ {1539),
" 37

22, kets D2 June 1916, 37 Mab. 1865 4 June 1320, 41 ﬁ" yo 785; amsndwent

of 3 Juno 1926, 44 3take 705; ell eontained in g 10:535, 3es
allo iater, broader ezewdments, 17 e 17 (76 9;;. 129,; ard 38 June 1941
5 hke 3620, In IDIA. A7 act of 6 Feb, 1922 ( a»,m.. 50) renoved any
mrmt.ngo iinitations on axr drench of the : n any of th: pore
sonne] ca!.c.guriu-»icmhr frmy, Arey of the ﬂ. a.. e enlisted acn.
23. ket of 10 ¥ay 1920, 41 3tat, 594, i £, 2. Codes 1C3293; end Act of 3 Apr-
11 1932, 53 3tak. 554, see, 2,
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three officers to Michigan, C. I. 7., and Stanford in September 1938 to
study aeronautical enginsering, and four officers to C. I. T., Stanford, and
N, I. T. in September 1939 “%=.one more but hardly ths triple increass re-
gommended by the survey earlier in the year. In both of these enrollments,
Wright Field and OCAC headquarters were apparently operating under the 2% 25
rule rather than under tha brosder legislation of May 132C end April 1939.
In an- eass, however, Xright Field had enough legal authority to send &
triple or sven larger coaplement of officers to mehool, if it wished, without
the blanket aat of 1939. The few dollars for tuition were, of course, ne
financlal burden on the Air Corps. Tho small enrollments were due not to
legal or budget limitations but probably to the shortage of officers who
¢ould be spared for advansed technical trsining.

In addition to laboratory facilitles and scientifie persomnel available,
the Air Corps research sstablishment might also be evaluated Iin terms of its
aprropriations and expenditures. Although monay E%guru in themsslraes are
hardly a measure either of the value of ressarch or of ascomplishmesnt in
terns of new and hetter alrplanes and weapons, they were the indiapsn.ile
mesns for providing facilitles for the development of new weapons. Air Corps
sprroorizti-sns for experinental aétivities during the years of peace 1520-

1935 were not lnconsidersble., Ia fast, in comparison with the ressarch bud-
gets of other zovermmental laboratories, of industry, and of universities
ongaged in peacetime researsh, Air Corps funds were actually quite aubstantial?’
The f®vnds specifisally earmarked for "research and developuenti®™ wers as Jollows:

24. Memorandum for AG by C/iC, 1 Mareh 1933; and Exec,, MD, to OCAC Personnel
Division, teletype, J May 1939, both in AAF 210,55, detail to Civilian
Educational Institutions (U). Heanwhile, officers from slsewhera in the
Air CornB wera taking some mdvanced university work: 1 in 1937, 15 in 1938,
and 4 %*1 1939, all in metsorology at C.I.7.; and 3 in 1939 in mathematics,
‘t H- . T‘

25, As late aw April 1930, the OCAC Personnel Division was still invoking the
2% rule, (3ss RIR, Persormnel Division to MD, 12 April 1940, in ALF 210.66
Detail to Biwilian Educationsl Instituti~~: {7)). The 1939 surollment was
2.7% of Wright Fleld's efficer strength of 14y (as of 1 July 1939). The
statuses of 1916, 1920, and 1926 {cited above)} d1d not, however, restrict
an individual post to 2%, Rather, the quota mpplied to sash Army branch
(s. go, Air Corps) as a whole.

26, This observation is explored mors fully, for sxample, by the National
Resources Commitiee in iis study on
to Ressarsh (1939), p. 64.

27. For examdle, the AC research budget in 1937 was $4,513,460 {see tabulation
below), whieh sompares with tha estimmted research axpenditures {in the
rhysical and natural seliences) as follows: all Federal laboratories and
experimental stations, $124,000,000; sll industrial laboratories, $10C,000,
£00; all university research programs, $51,000,000 (1935-36 estimate); and
a1l endowed foundations, $3,000,000 (estimated annual average, 1515-38),
See National Resources Committes, Relation of the Federal Government to
Research (1939}, pp. 3, 8, 65, 67, 130,

Compared with the Navy and other Federal laboratories, the Air Corps stood
as follows, in terms of paresntage of the total Federal buiget for re-
mearch in 1937 {12 millions) and 1938 (103 millions):

1.‘217i 1338
Air Corps 7.1 5.4;
Navy Bureau of Aeronsutics bal 2.1
h{{m Bureau of Standarda 1,9} 2.5%
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1incal "msepreh and Eiv:ii&n1 "Jervice Total Research
Yoar Dyelorm et s ? Payrull'o Test® 21 Ap-ropristion
1520 /iy 522,072
1321 5,928,062
1902 4gl75,545
1923 2,150,517
1924 1,130,000 1,320,000 3,000,000
1325 1,190,000 1,990,392 3,080,398
1926 300,M00 1,730,060 2,630,000
1927 792,720 1,471,280 2,134,000
1323 750,000 1,450,000 2,20, 000
1929 671’.,553 1,569]090 2,263,6&0
1730 475,930 1,510,000 2,255,930
1931 675,730 1,623,337 2,299,241
1932 4ty 599 1,642,238 2,295,397
1933 1,153,967 1,667,600 375,200 3,196,557
1334 1,566,797 1,294,020 151,000 3,013,817
1935 1,204,294, 1,560),315 310,000 3,756,790
1936 3,068,563 1,648,238 350,000 5,966,851
1937 2, “’33’900 1- ,657’060 3?2’500 4,518.‘60
1938 2,927,135 1,104,950 316,805 45349,390
1939 7,043,409 1,201,550 329,331 3,574,230
1940 3,037,962 1,582,833 233,200 10,000,000
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Lir Comng R-vwaneiatisgge fox E31orlr6n§gt%%n,
re3akTeh, and wyel o mant C - G

2%« Adcptes” from worl sheets cn® t-Dulatlons In V98, includiwgs WF to AC/3
(F), #C Tgs, teletype, na date, about 5 Feb. 13/.3; and data from Saker
Board r=ncrt, 19343 a1l Ciled in 1%8 Y707,430 Fllgzove Commitiee-~"Tioe
of* Technolosical Mobilization.™

27+ Fnown alse in sarly years as “Experiments] Procurement™ and later as
"Froject 71.%

Sa Known alac mg "Pyoject 72,0

31. Fnown al=c as "Project 73V
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Thess snnusl sums are in zeneral a counservative undersiatement of w-ney
actually spent by the Air Corpa for ressarch, because they did not include
such considerabls items ax the military pay for the sngineering officers
at Wright Fleld, ths orggnditurtl for conatruction of laboratory and other
specialised facilities,’~ and other items that for budgetasy and secounting
purposesa could not bhe labaslled "Remearch and Development.

Substantial as these research budzets wers up to 1940, there had been
from year to year s striking disparity between their very slow growth (if
not retrorression) and the relatively rapid Inersases for the Air Corps as
a whole. While the rassarch budget aventually rose from 2.6 millions in
1926 to 3.5 nﬂ}iona in 1939, the entire Air Corps budget wmounted from 16
to 73 milliong.”* Historlcally corparsd, 1920 to 1940, the research budgets
showed atlll other trends: that the ressarch budgets of the lamediate post-
war years of 1920, 1921, and 1922 wers substantial; that they were not
matched b compurably high budgets until 19365 and that during the inter~
vening meager years 1523-1935, apvropriations reached their lowest figure
1n1927, ironically near the veak of America's financial expansion of that
decade rather than during the deprsssion ysars 1931-35. FPerhaps equally
ironical was ihe severs economy budret of the last year of peacs, 3.5 millions
in 1939, whieh, while it was larger than any Air Corps ressarch budget in the
Coolidge or Hoover administiations, was smsilar than any previous budget
during the Roosevelt administration.

Thus %o syalumie this or that political administration, however, is aa
Incomplete an sxplanation of the lag in Air Corps research funds as it is to
repeat the myth that the Congress (rather than the Budget Bureau or the War 35
Department) regularly cub the Air Corps budget estimates during these ysars.
Funda were apperently sasy to come by in the first ysars after Forld ¥ar I,
Likewise after 1939, with virtually sveryone on the research “"bandwagon,®
adequate appropriations were to become progremsively lesa a problem for the

32, For sxanple, the fiscal year 19./C budget included, in mddition to projecis
71, 72, end¢ 73 {all for research and development, clvilimn payroll, and
service test equirment), alsc $6,491,000 for project 75, "additions to
Laboratories, and Equipment.® 3See AU section of "War Departwent Research
and Development Prograw, ¥iscal Year 1940,® 23 May 1939, in AAF 400,112
Teat, Development Fork,

33, The ressarch budgets of the Aly Corpa, the other Army supply services, and
the Havy supply bursaus all are sommonly an underestimate of funds actually
spent, because of factors such ax the above, rather than becauss of any
gonseions "hiding® of the fumetion of Tesearch under other more innocunouns
headings. Civilisn Federal agencies, on the other hand, had tended to
hide some of their ressarch fimds under other headinza as "window dress-
ing,* in order to avold the popular stigea attached io Federal research
activities. See National Resources Committes, R ) ¥

t to Re ¥ (1939); PPs 63! 87! 38,

3. Ses tabulaiion of Alr Corps anvropriations, 1326-1939, in "Legislation
Relating to the AAF Materisl Program, 1939-1944" (AAF Historical Studies
No. 22, Hove 1944), pe 161,

35. The fallaey of this lepend is disecussed in jbid., op. 56-57.
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Arzy Air Forges. It mas during tha intervening yeara of peace and "normaley”
whea the Alr Corps was starved for funds--during the very period when re-
search and development (of mll the functions of the military) could be used
nost affectively for national preparedness. Whether the responsibility for
the curtailed budgets of the period lay at the White House, the BudgétBureaun,
the Congress, an spathetie or hostile publie opinion, or an ineffective pubw
1ic relations volicy b the Alr Corps and the War Department, the inadequate
budgeta were the final, immediste sxplanation why the iir Corps eould net

sxplore (or subzidize) the numerous, tantalizing avenues of »rure and apolied
seienca that had “pomsibilities™ for new airweapons,

Superirposed on Wrisht Field's rescurses for development snd research
was an administrative and military hisrarehy which controlled and supervised
eapsuditures; assigned exparimental and test prsjects and thelr priorities;
formulated policy with respect to cooparative ressarch in Industry, the
universities, and the other military and Fedsral laboratories; and sat om
svaluation boards and other committees when the airplane, weswpon or design,
was baing appraised. The authorlty for these responsibilitiss aver 36
materiol development was derived not Saly from the Air Corps aet of 1926
and the subsequent Army Rezulations, but {rom the Constitution itself, from
ita grant of power to ths Federal Government to Yproyide for the eomwon dee
fense,” to "rsise and support armies,” and 53 maintain exeeutive departmants
for carrying out theses military functions, The Army, like the ¥avy, had a
constitutional oblizetion to undertske researsh, unique in the shole Govern-
ment sxcept in the Bursau of 3Jtandards, which likewise stesmed from the
Constitution. This authorizstion 1s of mors than seademie or antiquarian
Interest, in connection with the eyar-recurring problem of whether the ulti-
mate control for materiel develowment shall rsst in :%n military, the eivil
agencles, or entlrely outside the Government, In the rost recent controversy
on this point (the proposal for an Office of Teshnological Mobilization by
Jenator Xilgore §n August 19/2), thers was an inferved threat in the bill
%o remove the Army (and Navy} from conirel over its rewsmren polley. The AAF
and the other services cited a1l of the usual basic leglalation and helped
to defeal that partisular proposal, Whether they were generally aware that
the Coratitution itself was & *trimp card" ir their hahalf, nowhers was it
invoked in the testimony or the corraspondence,

36. For a history of the Aet of 2 July 1926 and other legislation governing

the organization of the military air arm, ses "Q v}
- * (AAF ‘iistorical Studlem No. 25, Dec. 1944,

121 prale

37, AR 850-25, governing "Devalorment ...of [rlrny;7 Bquioment," wvarious ed-
itions (15 July 1931, 23 July 1936, and 30 June 1943); and AR 95415,
21 Aoril 193G, and earller, superseded edltions, AR 35-15, insofar as
it applied to the Materiel Division's responsibilities for experizental
enginesring and testing, was apparently superseded by OCAC Cireular 6539
{26 Mareh 1941), and leter by AAF Regulaiion 6560 (successive editionas
23 July 1943, 16 Dee. 1943, and 11 April 1944},

38, The lational Resources Committes in 1937-38, surveying the nation's selen-
tific remcurces (Relgtio F g ent to I s Pre 25,
26~27) ealled attention to this fact,
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Immeliataly supervicing the nime leboratory breanchea at ¥ri-ht Fleld
In 1937 ras the Chiel of the Rxperimental Engineering Seetlon, ¥alor Franke
1in O, Carrcll, a:d his Tecimiesl Staff. This “ERS," in turm, wes {along
with Production Engineering and other operating seections) m component of
the Uateriel Division, an organizziion that 'wd been virtuslly free of
major administrative changes affectine research, ever sinee its orlzin
shortly after tre air Corps act of 1926, 32

One rajor change did occur in 1239, however, a trend awey frou the decea-
tralization that had existed since 1326, Jhortly sfter the outbreak of the
European Wer, the Chief of the Materiel Division, Brig. Gen. 3. H. Brett
(susceaded in 19,0 by Brig. Gsn. Carl Speatz and then by Brig. Gem. 0. P,
Eehols) was moved to Washington tc be in a pasition to advise the Chief of
the iir Corps more clcsely on research and development, as well ag ou other
materiel problems such as production and industrial mobilization. 0 Wright
Field had ever slnoce 1920 besn without direct representation in the inner
gouncils of OCAC leadquarters. The small "Materiel Liaison Section®™ in
Washington had aciually bmen & part of the Suoply Divislon,4l It had hed ro
rank or -resitice comparable to the ot'er basic Air Corps fun:tions of Tral: -~
ing, Persounel, and Uperationg, and it had besn sholished about September
1933, tow in October 1939, after some opposition in Washington ,4¢ the Chief
of the Laterisl Division moved to Viashington, together with a small staff of

29. Sew lateriel Conmand Himtorical Office, "History of the lateriel Command,
1926-1941.2 Fur dra”s of proposal for a Matc: "> Division in 1926, sea AAF
321,9 Materiel Division (U)., Previously, the ingincoring Division at Helool
Field, 1719-192€, had bsen concerned almost exclusively with reasarch and
development (including the mctusl consiruetion of experimental airplane models
for some yaars after World ¥ar I), whils produetion and supply were handled
by the Supoly Division in Washinvton and the Feirfield (Onio) Air Devot. These
funcilons were merzed shortly before thelir reorgunization into the Mmterisl
Division in 1926, Memorandumm for C/AC by Col, C. G, Hell, Caief, Supply
Division, In ibid.

40. ¥ateriel Division, L, I, (lettar of Imatricil . To. 1, 2 Oct. 1339; copy
in Yateriel Command Historical Office, "History of the Haterlel Conmand,
1926-1941," 9. 3%, 38¢. The move was announced by a press relesse in 3apt.
1939.

4l This bectlon, establishod 14 Oct. 1925 with 1 major, 3 eaptalns, and 4
profesaional civilians, was at first called "an activity of the Meteriel
Division," Bafore that time, the Eaginearin- Divislsn (1917-26) had off-and-
on had a 3in3le rerresentative in Washington--Capt, R, L, Walsh in 1926,
Uemorandum for Exec,, UCAC by Hej. L. 7. Helntosh, Chief, Hateriel Liaison
Section, 25 Mgy 1927, in AAF 321.9 ¥atoriel Division (U); and memorandum,

27 Yan. 1920, in AAF 400,112 Tests and Experiments, WF (U),

424 The Supply Division had opposed, while Plana and others favored the move,
3ee "Orzanization of the Army Lir Arm, 1935-1943% (AAF Historical Studies

No. 10, 1944}, po. 75, 76. Tho move anparently alsc had General irnold's
support. Brett at Uright Fiald favored the move only if he wers to be aecome
panied by = 3mall experi staff of civilians and officers to serve with him
in Washinzton. Without such x staff, "is section wo 1d be no better than the
Supnly Division (#hich, he said, also lacked Ysuitably trainsd, properly
aquipped civilians"), and ha (Brett) “would be as usslessz as m 'fish out of
wateri®, MNemorsndum for C/AC by Bretit, 13 Sept. 1939, in AAP 321.9 kiateriel

Division (U}, N ! _
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vlannin= officers includin. Bajor A, J. Lyon, Capt. B, W, Chidlaw, and
Canty Ju Fo Pailiipe (Haj. B. E. ileysrs came to Tashincton Iater); and
lart his Assistant Shief, the Tecnlical Executive, and the bulk of the
techniral and lsboratorv staffm at ¥right Fleld. This Tashingtou-Tright
Field relationshin was %o continue virtuslly unlaterrupted through the
whole course of Worid War II, with alrost nc wmajor organlzetional changes
affectins research and development except changes in name, as shown in
the wdjoining chart,
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tion For Re ent G
@ Yashinztoy Wright Field
Qst.. 1926 Bate ipiopn L on Sectloc ¥ateriel Division (MD)
(mtbolished mbout Sent, 193% Including E;pg;_mgn&g}
Enginesring Section, (EES),
with 4 type branches or
Tasboratories
¥ay 1337 %o Sane Sane
Kargh 1922 Lxee 't develorment and pro-

dustion sections ecombined im-
1o a ain-le Enzineepdna

Section
April-3st, Same
1939 Lxce 2% Exnerinental Enzlne-

epin: Sectjvn resiored, and
Techaloal 3teff 231 2 additiond
1 boratorics =steatished

2 Oct, 1235 Shizly Eoterjel Divialog Assistant Chiaf, Laterie]l Tiy.
(roved “c ¥msnin<ton, in- Including lesnnical Staff,
2ludi: & stsff saction for sxperimettal onrineering
Ex-epirants]l Tizigesring; sectlon, and 9 Lyoe laborator-
ies
Den. 134Y 3ame, excent Chief alsc desie Seme
Tatbad a. Azgistany for Exeept Technical Staff placed
. Procurgment. dervices within EES
9 Maych 12/2 Same, except redesi mated 3r—e, sxcert redesiynated
Bateriel Cormand, Materiel Center
Ineladiang a Chief of St -
Lxoerimental {C/S-E
23 Mareh 1743 aa.e, axcept redexiated AC/43 Same, sxcept redesl .i:ted
Ler ¥ nee and Dis= lateriel ¢ ’
frivution, Encineering Diyision
iateriel Divigion,
Deysloorent Enzinesring Branch
17 July 125 Siie Jame, except redesizonated Dip~
ector of "alteriel and e

Lgterlel Cp dy

Lavineerin: Divigicn

19 July 1344 Same, axeedt relesimated AGAG
Uatenlel and Jervicas,
Materjel Division

31 Aug. 1974 lame Same, except redesimated &ir
Technical 3sryice Command,
Enzigesrin- aid_Proc.rems
Division, and labura.iriss
reorganiszed under 5 bLranches.

November 1014 Saasy axnsept
éﬂ55r13l Diviaien,
. Enginesr branch, and
Rezeareh Limison Branch
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In terms of the concepts of "centralizstion" and “decentralizationz,®
tue ateriel [ivision had heen comm~letely decentralized since 1926, and
on.; 31ig1tly less 30 &fter 2 Jetober 1939, The later, wlidely-publicized
dacentraliz.tions the! were tc¢ mec-rpany ths reneral AAF reorzanizations
of 20 Jur 1941, 2 Femveh 1943, and2® Wareh 1943 had only a slighi «ffect
o~ research ani devolo-wrest alicy and pontmel, #rirnt Fleld activities
coitinved, Thather they were callel tha Maharial Tiviaion, tae Xatarlel
Ceiter, th= #ateriel Command, or tha Alr Technical Service Command, while
the atufl office in Waa’ inrtun 1likewise mearely undervient varfous coanjes
iz nane, with, sawever, sssantlaTly tie sas lealershly, the same nueleus
of ¥ay nfllsars ot eiviliatg, =-% *fr 3874 o'y mels over the ghole period
1371743, 43

Jich n achsmatization of the histor— o® “he Air Corps resesrch and de«
velowe it cr-anizatlon (83 Aarove) {s of en rse n complete nversimnlifiestion
1{ viewed aa anythinz but & historicsl Airactory for eonvenlenar ' reference.
Fot only were there occaslons™'y lesser (but rore subtle if rot more signie
ficant) internal adm'nistratlve changes not stown sbove, such as the estab=
1ishment of a liaison offlice at the NACA in 1932, There were also minor
futernal recrzaniszations that were never ennolnced, reorganiaations taal were
anncunced bub never went into effect, and reorvanizations that ware announced
pantha alter their orizioe]l simmificance had -a23ed, Yore fundarnental was
thal frequently tne directives that led £~ then were based not on Lheoriss
of masagewent 10r even on “ood historleml orecedenty, but onm changes in
redearch wnd dsvalowment ocoliclies, especial’y mileies as to milltary aad
strate-ic ragulrements, teating and rwoving -rocedures, indugtrial and uni-
versity raseare’. urojeety, relations with other Tederal research aenecles,
a7l sxchene o teomical (nformatinn with the A171es, It is sufficlent
here Lo ocutlinm sone of the other srenoles that saxiseted in 1933 witstin Lhe
Air Corps avd Le Jar Uesartasnt with staf? funest{ons that ho=e on reaearch
and developzent noliey. Y¥rizht Field and the Meteriel Myision alone did
not eo.trol noliey. For sxawple, the Field's represeniative on ths Kilner
Bomrd ir Ney-June 1939 (Mai. A, J. Tvon) had bosn the lowest rankiny officer
on the Bosrd, Other nolicr arenrcies In OCAC Headruprters were the following,
listed in eneral accordin: to echmlion:

Jegretary of dar
A5 (wren eintracts were involved)

"mmaral 3ta’f
Chie® aad Daruty Chief of Staff
82/3 - G-4 (withdrawn from ehain of sowwand abont 1941)
Tudeet Tivialon {when reseavch budgets were involved )

Air Corns Technieal Commities (usually reorssentins ICAC, G¥} &7,
and Di3; the Materlel Tivisisn m:rolisd the Recorder after 3ept.
1739)

A3, tYatex, es-eclally tn 1344 end 1745, as Lhe war srogressed, staff officers
in Bashlin-tn were ore 1w rore Aassi Ted to overseas duty, suc': as
Chidlaw in 1924, %t mary of tia ey verscnnel in AG/AS, B&S bave remained,
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0ffice of the Chief of the Air Corps
Chiel of tha Adir Corps
JGAC Executive
Mans Section
Supsly Divislon {concerned rors with production thmn with re-
smarch in July~August 153¢)

Orlaaice De~artrent and their resuective Inter-
Chmrmical Warfare Jervice gervice "tecqnical committees"
Simnal Corps on uilitary requirements and
Quartermaster Corps nilitary characteristics, each
Corpa of Envineers coacerned with a category of

matsrisl peculiar %o air oper-
atlons or ccmmen to all the combat
arms,

Arain, this schematization, while it represent: ar mdwinistrative pattern
that was reasonably earefudly obasrved, i1s lrrrely a atereotyped chariino
of reasarch and development responsibilities, It does not show auch
erasoteric factors az Gsneral Arnold's personalinterest in stimalating re-
gearchy Yls membershly on the NACA, White Wouse influence on natlonal pre-
“aredneas, Crngressional pressures on behelf of ldeas of inventlcas of
comstituents, military attmche ail other oha<rver rissins abromd, apecial
boa~ds li%e the kilner Board, and e host of ther irrulses, not all of them
aavable of segrsgatlion and indlvidusl analysia but all with varyinz $nflu-
ence on Air Corns research and dewvelopment. Kor wers tnese zoverament

g -enelies omeratine in ygeug, separate fro~ he experimantal devertrents of
industry and the laboratorisa of univeragitissz. A1l of these eloments are
nertinent to any aserious study of researeh 2ollicy,
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In Wright Fleld's analyeis of the unsolved scisntifie problens
confronting the Alr Corps in 1939 wax a basie, confident premise, that
Anerics posssssed a technical capacity which counld, Af properly
mobilized, insure Americap miliiary supremacy, Its fundamental rescom-
mendstion was sn adninistrstive one: #the enoperative participatiom
of the Air Coros, the Navy, the ¥, A, C. A., the Dursau of Standurds,
the airersft industry, and the universities.® American laboratories,
the survey sald, “ecannot afford to continue tp leisarely nlbdle =%
varicus problems tmt musi immediately underiske,..szgresslve reseurch
nrogrems of wide scope du¥% priwerily devoted $o the task of imsuring
our military supremacy,”l

Wright Field's confidence in America's seronautical ability was
matehed by & widesvread public confidence im Auerica's genersl scientifio
prowess, For twe decades of penece, sclsnce had been popularly regardsd
BE A oven sessme te nrosperity and profit, It had become an eany
sonfidence, almost 2 worship of Sciencs, Yor sxampls, advertising of
newly dewloved tommsrcial produats in poyalar maparines freguantly
plsturad, in full coloy, tha atersotyped laheratory of test tches,
Bunsen burners, and baspectacled and beowhilskered men in white uniforms
pesring into the usknows, This wan a nztlonel sititude comsom in
business, industry, and advertising, and en attitnde d1fferent, for
exsauple, from the British, vho were mors reifcent if not anclogetis
in thelr publicizing of commercial nroducts born of sciemtific research,?
In both countries, however, neither commsrelzl nor acadsaie opiniom
on peacstine sclence was noraslly carried over to an sathusiamm or
aporeciation Ffor war-related research, or svyem for zovernmeat-spomsored
ressarch in zemeral, In the years leading up to 1339, even the spokes-
nen of science, vhem they exprasced themselves nt all on war, usunlly
bemoaned that the laboratory was helmg "prostitutesd® to war and that
sclience wonld make war sven more Thorridle,? and Mszi Gersany was
nsunily rited zg the worst srxamnle of ths usa of seience for anti.
tocial goals,” Bymptomstic of Shim confidence in peacesime science,
coupled with an apethy if not hastility to war research, was the
survey of America's scisntific resonrces in 1937-1940 by the Natiomal
Nesourcas Committes., Its diractivex im 1337 mand 1938 and itz recom-
mendations in 1938 and 1940 were =11 stated im forms of natiomml
prosperity, mztionsl welfare, and the improvement of standards of living,

1, XESHR ¥o, BO-461-381, 18 Ang, 1939, *"Foiurs Aeronsutical Ressarch
Froblems,® prepared by B, Ketcher, Technical Staff; in XS file
on "FY 1541 MAD Program,t

2, See J, D, Bernal, The Joclal Function of Scisuce (Londom, 1939),

3. Zelsace Naws Letiex. 1939, pansls.; ané 4. T, Bernal,
Tunstion of Jolsace (London, 1939},
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all vithount specifis reioranct to the war potential existing ia
Anerica’s laboratories,  Scientists had, of courss, come 2 loag

way sven to support sociel objectives such as the "natfiemal welfars.V
If they waras shortsighted in 1939 about the importance of sclemce

in wer, they probably mexely reflected the universal complacency

in Auerics and the other democrzilc nations, or the common polliical
tagtic that "war® and %defenss? wers too indelicate to be mentioned
to Americans,

A vant sefentific potentiasl dfd exist in America in 1939, regard-
leas of whetkher 1t was useful for humanitarian purposes, for greater
prafit in business and induatry, or for beiter vespons of war, Aimerica
on the eve 5 the Furepesn war was spexding over one half ef 15 of
1% total natiomal income 1n industrial, wmiversity, and govermmea$d
lavoratories, a proporiion greater than Englaad's or Oe 's nad
excesided slsevhere In the vorld only by the Soviet Union,” VWithia
Amyrica's sconomic framework, the annual expenditures for ressarch

in the eal and natursl scisncex wers estimated somsvhat as
follows:
Pedaral lahoratories and sgencies #$120,000,000
Industrinl laboratories 100,000,000
University azd osllsge laboratories 51,000,000
. Tadowed foumdstions 3,000,000

4. XNatiomal Resources Coxmittes, mm—LnMn?m:
Yol. I, Ralallon of ihe Yedsxal Goysinmsnt ko Rsssarsh (Oct, 1938,

255 pp., published as K. Doc. Wo. 122, 76 Cong., 1 mess,, 1939);
and wol, I1, Indusirial Ressarch (Wev, 1940, 370 pp). ¥he second
volume was published by the Eational Hessurces Flanning Beard,
siccossor to the Resources Coamittes. In fairmess %o ths Committes,
1t should be noted that significant studies on phases of natiomal-
defense research wers astually included im both reports, In
April 1941 the National Essources Planning Board, sadorsing
volems II, sdded what sovnis liks am after-thought, that imdustrisl
ressarch has "grest importance in relsation %o both the yresent
defense ¢ffort and alsc %o developments im the poui-defesnse
period,* {p, 111),

5., Estimates by J, D, Bermal, British physicist, in Zha Sogial

{Iondon, 1939}, pp. 64-85,

6. ¥atiomal Rescurses Cosmittee, Ralation of ihe Tedaxal Sovarnmeal
3o Ressarch (1933), pp. 3, 177, 180, These figures, gemerally as
of 1937, should be further qualified im that a given wum may some-
times B¢ represented under mors than one heading, ¢. g.. Alr Corps
funds transferred by comtract to a manufsacturer far an aireraft
desiga. The sstinate for endowed foundations is a rough snnwali

. aAveraze based om total estinated fowadation expemditures ($55,000,000)
for the years 1918-37,
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Farihermors, it was estimated that of these ressarch sxpenditures,

25% was being expended by these groupy for work of potential military
valus aven in tha pesceful year 1938,  The scientific potentisl for
war sxisting in 1939 in these instltutions=egoveramental, indueirial,
and academic~=vill be sstimated below, together with an apprsiszal of
the cxient %o vhich the Alr Cor;s aould and did utilize these mational
resources for Iuproving 1ts «eajpons for wsr,

Saxexpaant Basourcas for Research hy 1338

By 1939 Yederal agenciss vers exercisimg perhaps a grester in-
flgence and lmportanes in the f1e1d of aeronantical sclence than in
any othar area of science, JFar from taking second vplace elther %o
iadustiry=sponsorsd or %o academically-inspired resesarch, the work
of Goverament laborateriex and the sxistence of Uocverpment controls
ware the prinai-y impulse for the advancement of the art is the
Untted Statss,l The Federal Government had a "narsmount interest?®
in aeromautics stemxing from the following three slements: (1) ibe
Civil Aeronsutics Anthority and its precedessor agencies in the
Coumerce Department, which, as the regulatory bdody for clwil aviatioa,
controlled air worthinesr requirements of commarcial planss (that is,
lsnding and take-off performamce, airplane controls, and stability)
by mesns of technical inspeciion and licenmses; (2) the Air Corps

. Ltsel? (described sariier) and ithe Navy's Buresu of Aeronantics, both
of which, as purchasers of airplanes sspeclally during the formative
years of the alroraft industry, had "set tha trend of dssiga dy their
specificotions to bidders,” refiecting requirements which pormally
were "set somavbai shead of the exizting state of ithe art, ,.,.bassd
on the tactical nesds of ths zervices¥; and (3) ibe Mationsl Advisory
Committes for Asromsutics and 1is laborstories and facilities, threugh
which the Covernment previded d®asic, indispemsabls wciemtifis movliedge
oa sercnautical nrodlems comeon to commerclal and military alrplazes,
in offect a subetantial subasidy for basic aeronautical ressarch,
wvhether for peacetime or wariime nas,

7. 3. Y, Hollls, MMW
(Colmmbia University Press, 1938), pp. 293-294, yustes this guess,

applicadle both to the U, 5, and Great Britain: 255, military
resesrch; 50%, induetrisl snd related “purs® physics and ohenistry;
and 285, "mgricwlturs and its supporting sclences.® These categories
are, however, bardly mutuslly sxslusirve,

1. VYiews of Jerome C, Hunssker (M,I1,7,, and a nember of the NAGA), 1s
his Fation-wide apprraiesl of zseronsutical research resources, 1940,

in Wational Resourses Flamming Board, ...Jndnstrial Basssxch (1941),
PP- 127‘1“.
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The NACA bas been brogdly snough pnb’.!.lelud? at lans$ ns well
publiclized as Wright Field, not to warrant detalled deseriptien
here, mnd itz seientifie resonrces were such common knowliedge iz
the Afr Corps in 1939 that virtually all Alr Corps directives mnd
correspondencs on research polilcy meatiomed NACA in ths same *breath®
with Wright Fleld, The NACATS main sphere of activity—"scimtifie
research on the fundamentsl problems of flight¥-wstemmed from it
original Comgressional mandate in 1‘315...‘l Its nctivities Dad never
besn marsly Ysdvisory,” as its name implied, and by 1939 1t had hed
a long history of actual research aciivitles on many problems of
asrodynamics, structures, propulsion, and materisls:

The Commiites conducts scientifis laborstory and free-flight
ressaren 1u the broad Tield of servdynamic structures, aad publishes
resulis of valus to designers affecting wing profiles and bedy forms,
a%ability, mnd control, nrovellers, and methods for predictiug aire
vlane verformance, It gomducts theoretical and sxperimomtal reasarch
and, im general, seeks facts mmd prisciples vhers ksovledge is 1aoking,
This inclundes matiers of structural strangik, the combustion process
and cooling of engines, and anmvers $o many [other] fundamental
questions arising from the use of alrplanes....

In 1933, NACA appropriztions for ressarch, laboratory vonstruction
a3 Lang! ey Tield, and other activitles totalled u.osg,sao. of vhich
$1,708,430 had been obligated during she fiscal year,® Thess sume

2, Tor sxamnle, ses sumvary by Hunsaker, in JLid., pp. 134«136; RACA
1916~date; confidentisl minutes of YilA Zxecuilve
Committes, disssminatad to the AAF and slsewhere; and HADA refen-
snces in LY. Timas Indsx. Iudasirial Arts Indax, sad other indexes
ta populayr and technioal pehlications.

3, The NACA apparsntly Is swhsidizing the preparation of am official
history by George V¥, Uray, to bs relesssd to the general pwdile;

Wright Fisld's history is primarily for administrative refarence use,

4, Keval Approprimtiom Act ¢f 3 March 1915, 38 Jfgt. 930. For
asenduents and related legislation, wee O, 3, Cods, 60: 1B, 1563,
153,

B, Survey by 4, C, Eamsaker {cited serller), p, 138,

8. ZRegular 1939 appropriaties (23 May 1938), $1,700,000, plus Supplamental
(2 May 1939), $2,363,980, tntalled $4,063,980, The large snexpeaded
balancs was carrisd over to the next ysar (with Congressiomal spproval),
chiefiy for construction of mdditional facilitles at Langley Meld,
SaCh Amnual Rgporg, 1939, p. 48,
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corresponded vith sxpenditures in pravicus years as follcn:"

Exvsnditures of the WACA, 1910-1033
Fiseal Total Payroll and other Teailities
~XOAr_ Axuandisnren ~aacaonal. Spryices ad Janimamt
1919 $ 204,381 $ 685,557 $ 33,447
1920 174, 296 88,859 17,879
1921 199,959 100,836 17,619
1922 193, 869 101,898 18,228
1925 209, 591 95,532 41,784
1924 269,503 185,008 35,991
1925 437,510 270,181 98,318
1928 516,709 202,648 127,596
1927 491,920 341,574 82, 765
1928 529,144 87,372 51,493
1929 811,833 448 771 57,599
1330 1,477,954 532,285 832,879
1931 1,173,014 617,731 425,842
1932 950, 518 670,858 187,018
1933 a1, 188 800,045 99,428
1934 £90, 240 581,846 28,264
® 1938 47,827 616,208 33,914
1536 1,187,748 75,114 177,751
1937 2,557,638 928,337 1,200, 262
1938 1,918,888 987,57 880,538
1939 1,708,430 1,086,812 398, 268

In terms of faciliting, the WACA 4in 1929 had a modest !taﬂ‘
of B75 engincers, technlical assistants, and other smployses, mast
of whom were located at 1ts langley Memorinl Aeronautical Labdorasory,
om a site at I.%nglq Field given to the NACA in Vorld Var 1 Wy e
VWar Department; Its buildings and equipment, which wers more

T+ Bassd ox NACA, Anpual Beopgrts, 1919-1939, Total expenditures includs
not oaly versonsl services, Tacilities, and squipment, but also sosts
of mupplies, travel, commnmications, stc, Printing and bindiag are
usially eoversd im a ssparats meries of appropriations, sxcluded from
the above. No ready-mads tabmlation suck as this wvas available ad
MACA (telephone conversation with Mr, Shaw, NAGA, 2 Narch 1945),

8, b4 of them wers in ¥Washimghon, Figures from EACa rersonne)l Offios,
recelved by telsphone 28 March 1945,

9, The RACA, vhen 1t was given the space inm 1516, was expected %0 occupy
only & weall portion of Langley Yield, whers the Airay and Navy iad
planned to concentrate all its sxpsrimental work ia seromsutles, Seom,

. however, the Navy moved to the other wide of Chesapeake Bay, while the
Arny moved to MeCook Fleld, Im 1917. NACA Apzual Rapart., 1919, p. 13,
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inpressivs, inocluded ths fulloving:‘m

8-foos, 500-mph wind tumnel for testing seale models

80 x 20-foat wind tunmnel for texting foll-gcale wodsls

20-foot propeller-ressarch tumnsl

S-fool verisble=denaity wind tunnel

7T x 10-To4a% wind tunnel

4 x §.foot vertical wind tuanel

15-foot Tree-spimning wind tunnel

2 highevelocity Jet-type vind tumnels with throat dlasmeters of
11 and 24 inches, respectively

15-foot pressurs wind tunnel

73 x 3-foot refrigerated wind tunnel

12-foot free-fiight wind tumnel

2,300=foot tank

Engine Ressarch laboratory

Mighd research laboratory

Instroment ladoratory

Shops and mdministrative bullidings

Is addition, undergoimg constraction were a siructuras rsssarch laboratory,
s 2-dimensional flow wind tumnel, # stability wind tunnel, s 16-fool high~
speed wind tumnel, ard s 20-fool free spimmismg vind tumnel. A% the same
time at the gther end of the country, 2 second ressarch station (the Ames
Asronantical Lavoratory)l} was sbout to be buili at Moffett Flald,
Sumnywals, Calif,, after a lezislative history of =2lwost ¢ zm including
the original formsl proposal by the NACA in Decembex 13387° the blessiag
of the White ¥ouse in Pebruary 1939, and a 6-months struzgis in Cemgress
leading to the act of 9 August 1939:° With this nev laborasory, the

NACA was able $o double 1tm capacity for resesrch,

30, MNACA Agnual Zgnorg, 1939 {aated 18 Nov, 1939), p. 28,

11, ¥emed in honor of Dy, Janevh 5, Ames, vho retired from the
chalruanship of XACA im Oetober 1939. See KACA Snnual Havort.
1939, pr. 3-4.

12, #aj. Oem. Osear Vestover, C/AC, on 19 Aux., 1938 had recosmended
to the NACA thad & second laboratory bs dullt somewvhers in the
Interior or on ths Vest Coast, to resiievs "the cozgested bottle
neck of Langley Field,? TFor datails on the selectiocm of the site,
ses NACA, Annual Regort, 1936, pp. 38-39.

13, Congressiomal sctivities that led 30 this act included, first,
opnosttion and rejectior of the proposal by committess of bosh
Eouses snd, later, delays dus to “porkebarrel measures® in dehalf
of other lacatioms for the laboratory, See "Logislatign Pertalaing
to the AAY Materiel Program, 1939-1544% {AAF Eistorical Studlies
0. 22, Fov, 1944), pp. 108-114,

W
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Although mppropriations wvers apparsntly na mare sssily sbiainséd
by the NACA then by the Air Gorps befare 1940, tha work of tha NACA
was Sthoroughly, zlmost unmnimously understocod and aporecizted by
industry and the Services =like, The Haker Boerd in 1934 had foumdl
1t Yan outftanding instltution® in its "ploneering work in aviatiom
ressarch®; 4 t\Lke Hovell UCommission the next yoer cradited the EAGA for
the recent ¥Yspectaculer performance® of transporfs, and rscalled thers
had esn "ns better inveatmant® gincl 1218 4n the national interest
than the cubsiéiee to the NACA;1® and the National Hesources Cemmittes
in 1938 noted ita "unigue" function, quite "beyond the resources of
any tmt a governmental Institution,” and its "high efficlisncy and
Internationsl prestige,® as shown In the fact that MACA saquipment
®haw been, or 1s now being, dupliceted in the great ressarch Iaborme
torles of foreign mations, ™l

The Air Coxpw im 1939, as always, regarded the NACA ax itx chisf
rasouree for besic aeronautioal research., Lezally the NAGL exixbed
for comon use bty all sources—publie and private-ewho wished to "hira*
1ts Ycommuniiy services,” so %o spesk, of wind tumnels snd other
facllities, This theory vas modified in mctual practice, 1m that the
Alr Corps and the Navy Buresu of Aeronautice.- thax elther the

. universiiy or industry membors of the Committ tendsd tc sxereive
eantrol by 1939, Both the Services were, of course, represemisd on
the ualn Committes, the executive committee, and the various technicel
subeommitives, end in June 1939 thig control wae reinforced Wy the
White House, which placed the ¥ACA'y research prisrities and oshey
policies under the srbitration of the joint Arxy-Navy Aeronsutical
Board,

Ia additicn to the NACA and the Air Corpa' owa labtarstories at
Vright Fleld, there was 5 wide warlsty of expsrimental stations aseng
the olher Federal agencles, Yhlle thay were largely devoted to pence=
$ime problems in 1939, neverihelesa im tatal war they wers convertidle

14, 3Baker Board, Rapark, July 1934, p, 18,

15, Ravort of tha Federal Aviatlon Commlesien, Jsu. 1935, p. 227,

16, ¥ationsl Resources Committes,

%0 Rassaxch (1939), pp, 28-29. .

17, The Tedera) Avistion {Mowell) Commiasion (im 1ts Rauorg, Jan, 1938,
P. 225) sald in 1935 that the governmant and the "sonsulting
snginesrs and professors® dominated the NAGA, sand asked for greatsr
industry rerxesentation, Sometime after 1939, the Jortuns magazine
(April 1942) mtated that the KACA bad besm "dominated by the from$
office® of the sircraft industry., The Arny and the Navy, howervser,

. seeued to be 1n control, especially after the Vhite Howse order of
June 1933,
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to ressarch 1in the intsrsst of natlonal preparednsss and defenss,
Their sxietence, thelr facilitlies, and theiy notentlal walues were
common knovledgs smomg the many procurement ngenciss of the Government.
For esxample, there existed 2 comprehensive

2rectory of Iascectlon
WW compiled
a faw years sarlier (1936) by the Treasury Depariment's Frocurement

Divieion and the National Burean of Standards, Taken together,
Government laboratories were expendiang atout 125 millliions 2 year by
1939, more than ihe sxpenditures elther by lidustry or toe univerwitles,
Amomg theam, the chisf laboratories of intersat to the Air Corpe were
the Matlional Buresuw of Standards, tne proving grounds of the Ordmmnce
Departaent, and the Sigmal Corps Alrcraft Radic Laboratory, 211 »f
whom were working on Alr Corps projects in 1335, Nost notable was
the Bureau of Standards, which had been helping the iir Corps fo:
yoars, Hardly sa sunual report of NeCook or Wright Telds bdefers
1839 had failed to acknowledgs tha Bureau's assistance. Asong other
$hings, the Bursau Rad sexpsrinented wvith instrument landingz sids

for several years; with the dilution of aviatilon ludricants since
1635; with isomeric paraffing for high-octane fuels since 1938; and,
beginning in 1939, with other problems, including beryllium and
protective coatisgs on mapnesium, In April 1939 the Seerstary of
Coxmerce (Bzrry L, Hopkins) %took the initlative to seek more projects
for the Bureau of Standards from the zrmed services, and the Alr
Corps submitted nine additiomal prodlems to them, involving terte

of stainlesl atasl, alvainun alloys, countersunk riveis, 2nd other
problm.l

Jadnatzial Basourcas. fox Ressazch by 1939

The extemt of scientific resourtes sxisting smomg industrial
firms of America in 1932 was rather comprehenszively mown, First of
all, several ¥ation-vidse 1nImnor1u and surveys of industrial resesarch
wers available, Amomg them™ the most comurehcnsive celious was ons

18, Memorandum for AS/W by O/AC, 17 April 1939, in AAT 400,112 Tests
and Experiments (U),

1, Among the nther surveys, beslides those dizcussed below, were the
following: (1)} mm inveatory by the National Bursau of Standards,

published in July 1936 as & Dirscioxry of Scaxercial Tsating and

Soncazns ilBS publication M, 1365. This directory, which covered

also mniversity ressarch, had also been losued in sarller editioms,
in 1937 (publication M. 90, April and Deo, 1927) and 1929 (pwblice~
tion M,90 supplement), and alsc came out later in a wartime editien,
in 1942 {publicatien H, 171); and (2) & survey, for Wev Exgland
only, by the Eaginsering Societies of Nevw England, published by them
in 1939 as the

Iacllities (118 pr.).

THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958

[
62

ande by the Eatlonal Research Council in 1938, contimuing a
perindical praciice going dack to 1920, It was besed on 2
questionnzire rddres-ed to industry, ond publiched ns 2 directorr

of lgiustris]l Pegesych lehoratorles of the United States. This
survey gove specifie data on the n-mes »nd lorations of 1sborstories,
the neaes of the research Iirectors, »nd the nermonnel strength of
the lzhoretorles, #nd the Plelds of science revresented In ench of
the 1,769 laboratoriec listedw-n ready refersnce for resesrch plasaning
of ficers. The WEC survey wam exsmined strtigtically snd critieally
in 19791940 by tio other Federsl agenclies, the “ork Projects Ad-
minlstration and s sub-comnitiee of the ¥rtlonr1l Resources Commities,
Among the irends In 1832 shown by these survsys vere the growth of
resverch leboretories o8 A phage of industrial ewnenelon, Over 1,750
cornoratione In 1938 had research faecllitleg collentively totalling
2,037 laboratories and 44,782 peyearch perconnel, This compared with
Zagland®s 435 or more laboratories? and represented a 10-fold ex~
pansion since %orld “zr I momewhat an follows:

2, Fublizhed sw Nationsl Research Council Bylleiin Ho, 102, 270 .
{eopy avmilable in Pentagon Library).

. This pudlication wos actuslly the 6th editlicn of a survey
originally publiched by the NEC in 1920, GSee aditions 15 ine
clusive, tudlished as NRC Bplieking ¥o. 2 (19200, 16 (1921),
€c (1927), 81 f19831), =nd 91 (1933), +hich glve = com'nrohensi'n
vieture of the stetus and growth sf commercirlly«sponsore
regearch betwvsen Worid Yar I and Yorld kar 1I, A later (?th)
edition wae rlso publishad ns NRC Bulletils ¥o. 104 (Dee. 1940),

3. Theme evoiurtions were published Im: George Ferazleh snd Philip
¥. Tield, Induatricl. Romearch.znd. Shencine Techpolopy (“ork
Iro,,ecta Adminletr-tion, Yationnl Research Prsject, “eport ¥o,
¥m4, Jen, 1940, 81 pmn,): and Peanklim S, Coover, "Locatlon nnd
thent of Industri=} Research Aztivity in the United Stiates,” in
Nztionel Resources Flamning Board {successor to Natlonal Rescurces
Conmittee), - : H

{%ashington, 1941, 370 pp,), pp. 173-187.

4, Estimste by J. D, Bernal im nmuﬂ_mmx_m}m
{Iondon, 1939), py. 107-108, In another vlece {p., 56} his

astinerte 1s 30N to BOO laboratories. Wernsl complained that
only 80 of the 47Z5 enswers? the guestionnaire for England's own
directory of lndustirizl Fesgearch Tahor-torfeg, vpunblished abaut
1638; and 1= declined to gzive thair n-raonnel strength.,
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83
. Srowih af Isdnsirial Laboratories aad Ressarch Personnsl
in ihs Unltaed 3iates, 1320 ~ 1940

1 : +  Jusber ¢ Number ' Total ! Parcentage of '
t ' Nogher ¢ of LI 4 ! Remsarch ! 1
t ' of ¥ Companies ¥ Labora- ! Pcmﬁ ' M1)}= ¥ Part. !
: : Companiey ; Revorti : 1 t: : tins : tine :
T 1920 ¢ 207 ' o985 vt 3T t P,387 ! e e O
t i [ 4 [ 4 1 ] ) 1
[ ] 1 t 1 ] [ 1 | §
Y1927 ¢ 999 ' 425 " 1,147 ' 18,982 ' o4 ! 2.6 T
' 1 t 1 ' ] ) '
¥ 1931 v 1,820 ro1.50 t1.828 ' 32,830 v p79 t* 12,1 ¢
t 4 t % ) } | L] )
1933 ¢ 1,562 t 1,462 ' 1,854 * 27,587 * 89,7 ' 10,3 ¢
s ' ' t ' g t '
t 1938 ' 1,749 v 1,122 t 9,237 1 44,72 rogr4 ? 2,8 ¢
1 1 4 ' B ¢ . g ' 1
' 1940 ' 2,284 ! 2,350 ! 3,480 ' 70,033 SO [
. 1 L 4 | 4 t f I ¥ f
5, Based, sxnept for data for 1940, pn UGearge Perazich and Fhilip M, FYield,

8.

7.

8,

9.

Industrial Research and Changing Techrology (Vork Projects Admimistraiiom,
National Ressarch Project, Report ¥o, F-4, Jan. 1940), pp. 83, 84, 65
(parts of tebles A-1, A-2, and A-4),

This excludes a mmall fraction of commnanies which, vhen originally
surveyed by the Nations! Ressarch Council, 1920-38, did not choose %0
repork the size of thelr staffs, or renorted In such feshion that the
data could not be used, {(Ih{d., v, 57)a
¥ationz) Research Council,

Indiad States, (7th ed.,
¥ashington, Dec. 1940, 373 pp.). P. il.

Fragkiin 3, Cooper, "locationand Extent of Industrial Ressarch Aciiviiy
in the United States,” in ¥ationsl Resources Flanning Board, Jessargh -

A Jational Basource: IX. Isdustrial Beseaxch (“sshingtom, 1941, 370 pp.),
p. LTS8, 176,

Angther estimate, by VWilliam A, Hamor of the Nellon Institute, was 25,000
in 1937, See National Hesources Coxmlttes, Relptlon of 3he Fedaral
Sevexnpeat %o Besesrch (1939}, p. 8,
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Seientific ressarch, primarily for the impravement of commeroial
products, wax solidly sstablished, and vhile scme retrenchnemt had
ozcurred in the devressisx years in the early 15307g, the busimess
attitude toward ressarch vag mors aggressive than in Fngland, vhere
fndustrial research was regarded by a Britisk critic as *a sosevhat
ornamental sxtrs to be indﬂgr in when the firm is doingz well and
ruthlessiy cut iz bad times,® In terms of sxpenditures, American
industry vas spending about $100,000,000 a2 year; comsarsd to only

& 2,000,000 by Britlasb 1nﬂnstrr.h In terns of clawsses of sciemiifle
spscialists employed, the folloving irends vere apparent from 1930

to 1938:
Qecupaiional Ristzibubioa of Indnstrisl Reseaxsh
12
Eaxsouzal, 1321 ~ 1938

| § |  §

' Gecupation v J9Z1l o jop7 v joale 1933 v )98 ¢

"Mumber of companies saapled ' A& ! 561 ' 1,132 ' 1,132 1,204 !

‘Womber of research workers ' 2,358 '6,766 ' 15,087 ' 13,080 ! 19,797 !

TPercent of resesrch workers ' 100.0 ° L3000, : ¢

1Dirsctor t 7,8 ' B2 bB.8°' 63° 41 !
® Raglaser T 16,5 '159¢ A3' a1 283

IChenint ¥ 33.3 ¢ 2.2 ' 25.3 ' 21,3 ' 28,5 '
. "Physicist YoL3 ' 23! 21' L&' 38 !

:lmnurgut : 1,1 ' La2' 2t 23! 33 :

[ ] L} L} L

0ther professions) vorkers ' 14,1 * 10,9 ' 9.4°' 1lo.2! 8.8 '

‘Laboratory assintant ¢ 19,6 *26,0"' 18.4°' 17.7' 16,9 !

‘A1l others *oB7 YILL1Y 148 ' 13,80 11,4 !

YUnspecified ' 0.8 ' 0.2 o0.,8°7 0.8 ¢ 0.8 '

t 1 ' (] t i 1

10. J. D, Bernal, The Social Tumcklon of Sclsnge (Lomdom, 1939), p. 80,

11, « s D6,

12, Based on tebulations rublished in Georgs Perssich and Philip M. Fleld,
Jndustrisl Bessarch and Chansing Teclmology, (Vork Projects Administre
tion, National Resenrch Project, Revort No. M-4, Jam. 1940), p. 78,
table A-19,

135, Repressntative sample varying bstwsen 60 and 70§ of total companies
rerorting, ZEmetly how nany or what nerceniage of the sampled companies
vers 1n the seronautical and allied industriex is not indicated iz
eny nf the ralated discosaions in 1pid.
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Induetrial ressarch in Americe, like production and distridution,
was concentrated in lzsrge firas, Half of the research persomnsl in
fadustry In 1938 was ssnloyed ir the Tollowing 45 hrﬂ companiss, vhers
the research staffs ranged in size from 172 to 4,000:

Aluminvm Company of Americs

American Can Commvany

Anerican Cyanamid Cowpany

Atlantic Refining Company

Bzkelite Corporation

Hell Telenhons lLanhoratories, Inn,

Corysler Corvoratiom

Conuolidated Tdison Company of Wew Yoxk, Ine,

Cruoidle Steal Company of Amerloa

Jow Chenical Company

¥. I, du Pont Ae Yemours znd Company, Ine,

Xantzan Lodak Compeny

Xlectric Auto-Lite Company

Firestone Tire and Eubber Company

Yord Moter Company

Ganerrl Ylectric Comnany

feneral Motors Research Gerporation

General Motors Truck nnd Coach Cowpary;

Yellaw Pruck and Coach Manufscturing Comvany

. Goodrieh, B, ¥,, Company

Coodysnr Tire and Rubbar Lowwsay, Inc,

§ulf Ressexch and Development Lorporstlon

Hercules Powder Comvany

Hudson Notor Car Company

Humble 0i1 snd Refining Compeny

Internationsl EHarvester Company

Linde Air Products Company

¥onsants Chemical Company

Fennaylvenis Hailroad Company

Phileo Radioc and Telwvision Corporation

Fittsburgh Flate Giags Company

BEA Manufacturing Cowpany, Inc.

Repudlic Steel Corporation

8hell Develomment Company

Sinclalr Refinling Company

Socmmy=Tacuum 011 Company, Ine.

14, Gearze Ferasich ané Thilip i, Fieid,
{(Work Projecis Administration, Natlomsl
Beseorch Project Report ¥e. M-4, Jan, 1040), p. 68,
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Standerd il Company (Imdlans)

Standard 011 Company of Celiformia

Stendard 01l Cowpany of louisiana

Stendard 01} Devalopment Company

Sun 041 Company

United Shos Machinery Corpormtionm

United States Bubber Products Company, Ine,
VUniversel 011 Products Company

Yestern Unlon Telegraph Company

vestinghouss Electric 2nd Manufacturing Company

Yhe sxpanditures for thess largest firme compared favorably with the
larzest of Government laboratories. Tims, #u Tont's sxpenditures ia
1920 were 7 millions, the "largest aingls resesroh budget in the U.B.A, .7
tompared ti‘thi Alr Corps research 'mdgets of 3,5 millions in 1939 ihe
Sans Year,

As to this concemtration of ressarch in luree firms, the {smme of
large Yg. small corporations for seronauticsl develormeni waw apparently
not & sienificent ome in the Air Corps in 1939, In 1935, hovever, the
Federsl Avizilon (Howell) Commission had favored a few large mircraft
firms rather than many small unlits, a1 being better for the natlonal
defenss, and rejected the curious zrgument,,,that the adequacy of b
nation's military alrcraft indusiry can bs ganged by the number of
indspendent units that it contalns,?1® Op the other side, thers was
the danger, in large corvarats aiructures, that nseful inventions and
deslgns might actually be suppresssd., Whether this situstion applied
alss to the aircraft Industry itself in a subject of somjecture, In
any event, in related ladustries thars wvers zases vhere new develorments
wars not belng fully uwtilized, Thus Aleas hed bHeen hostils to the
sowpstitive develarment of naw mlininum processes: and the Hell Telephons
Systex had suppressed or shelvad abont 3,400 uvnused slecironics umd other
patemts, achrﬁing to revelations ix 1937 by the Fedarel Communications
Comminzion.

15. Sclence News Lotter, 28 Oct, 1939, n. 280. Im 1940 the Air Corps
ressarch budget rose sharply, from 2.5 to 10 millionws,

18, Its Rapori, Jem, 1935, vp, 15¢0-180, The Commission included beth
tha development and productiom of alr materiel in this ressomxendation,
In fact, it stironzly reconmended thst 2 eingle firm control both
development =nd production of 5 piven airplane or item of squipment,
and thet dlvided contyol was "one of the greal manases to the dsvelep-
Bent of good military airerafy." (p. 161.162),

17, BSubsomnittes (Xilgore) ex Tacimolegical Mablliszation, Sensts Committee
on Military Affeirs, Bearings... §. 2721, Oct. = Des, 1842, swpsclally
rDe 210-218, 285, 380-475; and 4. D. Bermnl, Zhs Social Yuncilon af
dcisnce {Londom, 1939), pp. 143, 152-153.
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Yhether tha Alr Corps Materisl Division kmew of these particular
national sclentlfie surveys and were using them in 1933-40, ia the
#arly months preceding national mobiliszstion, it is certaia that the
Alr Corps vas fully cognizant of the sxtent of industry's votemtisl
both ror develorment and for mroduction of new airplanes amd aercmautical
squipment. The rircraft snd allied irndustrisse—rather than ¥rizht Fleld
or the universities or sven NACA-—wers and had been aver since before
World ¥ar I the Army's basiec source for applied research and experimentation
lecding uo to mev materiel. Although a few lmvortant alrnlanes vers
actuzlly bulli by the ¥ngzimeering Division mt McCook Field, chiefly
between 1917 and 1922, and while university laboratoriss had contributed
to 2 number of the Army's aeronautical developments befors 1939, by far
the largest bulk of the work was done by Industry undar contraaot %o tha
Atr Corpe, in 1929 as in virtually svery other year back %o the very
origing of the Army's sir ~rm in 1%07. Thus, durlng the fiscal year
bagioning July 1939, over 50% of the total Alr Corvs research budgete—
8 ont of 10 millians——was actually belng ¥urned over io industry as
payuenis or contracts for experimenial or service-test nirplanes, engines,
propellers, and other equipment. This siznificently Migh percentage was
Trobably typieal of the entire history of the Air Corrs, %o appreciats
the scope of these subsidies to industry is fundamental to any under-
steznding of the ressarch and develovment policy of the Alr Corps,

“ver eince “orld ¥ar I, if not before, it had desn & fundamental
policy of the Alr Service to regard experimental contracts as s means
of giving supnorte-financial and ctherwise--to ths meronautical industries.
Tor example, in 1919 the industry was in damger of being Tanuffed ont®
by cancell~tions of war contracts =nd the return to @ Paacetine sconomy,
during the "infancy® stage and befors the existence of an alr trameport
induetry or other sigaificant commerelal outlets on which seromsutical
eanufecturs could thrive, The Lir Corpe, the Navy Pureau of Asronantios,
and their reprssentatives am the SACA all saw clearly and spoke frequently
on the fumdamental interrsictionship betveen full government support =nd
the growih of an industry whick nossessed zuch an enormous pokential
for natlonal defepss., The HACA had wpoken varnly in behalf of governweat
suppart 1w 1919,°° and rogulsrly thersafter, In 1923, the Chlef of the
A1y Servies hed warned of the dengexr to Netional preparednese of an im-
gufficisnt research hudget:

ses2he seronauticrl industry in the United States, bullt up 2o large
vrocortions during the way, ke shrunicen rapidly smd 11 mov facing
extinction. Unrtil commereisl serial transmortation becomes a fact,
the only deman) for such equintient orirzinatess with the silitary
brancnes of the Govermnent,l9

la. ﬁéui w 1919! Pe 400
19, Hemorandum for ¥sj. Petiis, OAS/W, by O{Mr Service, 28 Yeb, 1923,
in AAY 475,72 Aeronsutical Bquipmenmt (V).
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Xven after the subsequent growth »f commercial transvort 2viatlon,
the Alr Corps refused o sccent air commerce as enough insurance
for sn acrommuticsl Industry adequate for resesrch end production,
snd tha correspondence, the testizony bafore Jengrass, and the spsschas
and writings of ily Corns officers are adundant with pleas in behalf
of fuiler xilitary and govermment support $o aviation., In the sarly
193075, as European cri:. s beszen %o malliply %o threaten the veace
of the world, the Alr Corns developad another, s diffarent tactic on
the same probiem, ts encourage axports of standard Army alrplene
uodels by the mznufacturer in order %o kesp the Ladustry alive and
at the same tipe to substitute orders for immroved nodels of ge
gage or other zirplanes for actual delivary %o the Alr Corpe,”™ All
of this wresaurs, pleading, and arging was dlrected primarily towsrd
the encovrege~ent of indystry research and design of wlue to the
Alr Coruvs,

¥hen war broke sut in Europs in 1839, the Alr Corve 1n ite
deelinss with indnstry was on very fiwm ground, with = strong wotiens
of alrcraft and »111sd Industiries alerted for coplag with the develop-
{ag Internrtional situation, Of the 128 or more nircraft, engine, and
other asropeuticsl manufacturers in 1939, the following Mﬁad sub-
ntential exverimental dssipn devrriments and lrbormtories:

AlXvlonex

Curtiss=trlight, Buffale, ¥, Y. (Strf? of B)

¥orth Amsricsn Avistion, Inc., Inglswod, Calif, (6)

Ste-rmen Alrcraft Co,, Vichita, Kanmns {3)

United Adlrcraft Corparstiom, Bast Hartford & Bridgeport, Coma, (17)
Tultee Alreraft Tlvision of Avisntiom Fanufucturing Corn,, Dowvning
Fisla, uslifornia, {(B) \

Rozinas

fontinentsl Moters Corveration, Detroii, Michigan, (S3taff of 18)
Lytomins ¥anufacturing Co., Williamsnort, Pe. {(8)
Frett ¢ +#hitney Co., Eartford, Conm, (8)

20. "Digtrivution of AAF Matawiwl %o the Allies, 193S5-1944: GControls,
Policies, znd Procedures® (AAF Historical Studies No, 11), Chapler I,

21, Dste ir Alrcrafi Year Boak. 1939, pp. 282-483, tompersd with
ladustrial Regearch Iehoratories of the United Statas, 1938.
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Assassozien

Aircratt Badio Corp., Boomtonm, ¥, J, (Staff of 12)

Alusizm 0o, of America, Pittsburgh, Pa, (202)

American Telenhone & Telegraph Jo., Ine,, ¥, Y, {Staff?)

Bandix Products Division of Bendix Aviatien Corp., (Staff 1),
South Bend, Ind, (171)

Berry Brothers, Irc,, Detrois, Kich, (16)

Champlon Spark Plug Co., Toledo, Ohio, (29)

Dow Chemical Co,, Midlund, Mich, (13}

Eslipse Avistion Corp., Bemdix, ¥. J, (18)

Yafniy Bearing Ca., Fev Britaim, Comn, {(15)

Falrchild Aerial Camers Corp,, Jemaica, ¥, Y, (36)

Yirestone Tire & Bubber Co,, Akrom, Ohio, {Siaff 1)

Genersl Elgotric Ceo,, Schemectady, N, T, (308)

Boodrieh Ca,, B, ¥,, Akron, Ohin, (Stafy 1)

Lesce ¥aerille Co,, Cleveland, Ohio. {12)

Yorpa-Boffnan Bearings Uorp,, Stamford, Somn, {7)

R,C,A, Manufecturing Co,, Inc,, Camden, ¥, J, (469)

Shall Petroleum Corp,, $t. Louls, Mo, (781)

Sinclair Refiming Co., N, Y. (125)

SKF Industries Inc., Philadelphis, Fm,, (11)

Socony-Vacuum 011 Co,, Inc,, %, T, (Staff ?)

. Sperry Gyroscope Co., Inc,, BroeXlym, W, Y. {28)

Standard 011 Companies of Wew Jersey, (10}, Femnsylvanin {staff ¥), &
Louisiana, (563)

Thompson Frodnets Ime., Cleveland, Ohlo, (14}

¥alter Xidde & Co,, ¥, Y, (5 or more)

Vestern Tlectric Co,, ¥, T, (Staff I}

Wlcox-Eich Division of Zaton Kanufacturimg Co,, Detrois, Xieh, (6)

This 1ist sxeluded some of the most prominent Alr Corps contractors,

who for one reason or another did not report thelr design or experimeatal
staffa: DBoesing, Consolidated, Vouglss, Lockheed, and Mariin, for air-
planes; Alligom snd ¥right, for snginss; Curties and Eamiliom Standard,
for propsllsers; Kkcllsman =2nd Flomeer, for imstruments, Fuorthermore, the
total research staffs of the asronauticel imdustries, reported at only
1,500, was & considersble nnderstotement becauss, for aireraft firms, 1%
oxcluded most of the aircraft design staffs and chiefly fmcluded only
tha wvind tumnel technicliang and test experts, Thane atatistics repre-
sentsd, however, a consideradle growth over the ysars of peacs since
1918, a 5=fold growth from the 30 or mors firme with research and design
depariments that existed at the close of World Var 3,22

22

! IBIch dnbarstorid ; e cls g §ak LM AL : LA A L8E
Siatas... (Mattonal Fessarch Commeil, Yo, 2, Hareh 1920,
. 130 pp.); and Alzcxafk Year Mook, 190.
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In addition to direct 2pplied ressarch on airplrnes mnd
seronautical squipment, the Alr Corps alss had smn appreciation
of inductry's respurces for "basie remsarch.® Aside from the field
of asrorsutiecs, whers the ;cwvernmeni-sontrollsd MACA vas supreme,
basic ressarch was a not uncommon enternrise of some of the larger
corporations, The Air Corps pointed aut that of these firms, the
work of Alcea, Genersl Elesttric, and Ezstuan was hest nown and sipre-
evinted, Their researeh findings, the Afr Corne stated im 1940, *quite
oftsn compare favorably with those obtained by the Jovernmensal
agencies working on vure resserch®: snd while zpecific evzluation
wag dfficvlt becaase o trrde secrets, the Alr Corps favored "4he
unintaining of 214 and the birth of new agomsrcial ressarch and
devsloment organixzations of this tyne,

Air Corps contracts had been the method for atimlating
ssrossutical experimentation by industry and for keeping industry
ir condition for s nationsl emergency, Coniracis for military planes
rather than aubsidies to coumerciml =ir transnertation wvere regarded
as of gresatest importance for the research program, More specifieally,
¥his sagy assomptisn that commercial tranaports were quickly "eonvertidle®
to conbst vse had besn psragnially demoumced by the Air Corps. The
Drom Board in 19335 and the Federal Aviation {Eowell) Cosmimsion ia
1935 had mgreed with the Air Corpm. Yot 211 thras agresd that some
comnerciel models might be useful for the Army's lesser air mizsions of
transvort and observaitlom.

Design comvetitions amomg alrcraft manutacturers were the pro-
cedural basis, nader the Air Corps Act of 1926, for arriving at
developmental contracts between the industry and the Alr Corps, mmd
the iraditional policy k~d been %o permit the somtractor to amorsize
the cost of sxverimental construction with income from future gquantity-
production ardere, Both vertieq had hesn eritical of this Ycomvnetitive
bidding® procedurs, Indusiry occaslomally sbjscted to the unduly large
risk in undertaking large projects, suth az = bomber or pursult design,
vhich might utterly fall in the svaluatisn: and the Alr Corps realised
that the high cost of sxrperiments) rircraft, if smoriized, would ad-
versely =ffect the purchese of future production guantitisw, and if not
anortized, might %e an inflzted cont, in effect, in cages vhere & given
nodel might also later be amortized by quaniiiy sales to other customery,
such =8 the malrlines, the Nevy,or the expori parket, Industry and Aly

23, MNemarendum for Iaspecior Gemexal by S/AC (written by Maj. X. N,
Fowers), 18 April 1940, “Asronsutical Ressarch and Develapment by
Commercinl Companies,” 1n AAF 400,112 Test, Develomment Vork,

24, Rxerples of compstiiion failures and undsrestimates suffered dy the
rontrectors (Martin and Seversky), and of overestimates suffered by
the Air Coroe (Curtiss P-8 and A-12, Martin B-10) are described is
mamorandum for C/AC by Chief, MD (vrittcn by Maj, B, K. Neyers),

2L ¥arch 1533, in ALY 334.8 l k¥ files,
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Corps objections were echoed by both the Baker Board im 1933 and
the Howell Commisslion im 1935, both of whom favared flexible sontract
procedures, purchass by negotiation, and = system of fixed prices,
bormses, ard penaltiss, Iz November 1938 the Alr Corns asked Qongress
for authority to negntlate sxperimental contracts as an alternative
to competitive b13ding, 2P and while the ¥nite Houss expansion program
of Jamuary 1939 was before Congress, Gemeral Arnold recommandsed a
"oey a8 you go¥ policy without smorilsation, MWeanvhile, the mano-
facturers who "all kmow that we have a greatly increased astimate for
sxperinentzl resesrch funds [1. #., 10 millions],” were pressiag
Arnold to carry out a more flexible pelisy, ¥aj, B, X, Meyers,
Budget Officer at ¥right Field, surveying the situatlox hlstorically,
recomzended a more forthright financial policy im order to mobilise
the srperimental resourses of the aircraft Ladustry: "Industry exisis
for profit,..{end] will depend on experimentation only vhere s potential
profit exists, Induetry se it exists today cannet [Be expected to)
deplete cepitsl through exnerinentasion im ths interast of natlonal
defense, Most aeronautical firms were actually making subsiantial
profits in both sxperimental work and productism, about 12,56% om
all Air Corps contraets in 1938: %g.m on airplanes, 9.17% on snzines;
and 24,21% on other alr sqnipment;,”™ but Wright Teld vas concernsd
that unpredictadle and sxcesslva development costs night wesaken some
. eionemts of the industry, including at least twe zgf the airplane firms,
some of the engine firms {both snall amd large),”~ and the propeller
companies,¥C The remedy lay in megotiated contracte and orderly budged

25, MNemorandum for AB/W by G/AC, 8 Nov, 1938, {n A, J, Lyon Projest
Becord Book Ho. 1, quoted in "Legislation Relating to the AAF
Nateriel Prozrsm, 1939-19449 (AAF Bistorical Studies ¥o. 22),

P. 32,

25, ¥euorandum for Chief, NB, by O/AC, 1 Mareh 1939, im ALY 400.112
Tests and Xxperiments (U) (f1iled umder 22 March 1939),

27. Mmorandum for G/AC by Chief, XD (written by Meyers), 21 Narch
1939, in AAF 334.8 ACTC, "Bulk¥ filgs.

8. "Lexislatlon Relatineg to the ALF Materiel Program, 1935-1944%
(AAP Rlstorical Studles ¥o. 22), p. 86,

29, Xemorandum for C/AC by Chief, MD {(by Msj., B, 3, Meyers), 21 March
1939, iz AAP 334,8 ACTC, "Bulk® files.

30, Hilitary-finznosd propeller ressarchk wos essentisl, Jeceuss of
the Nimited market,..from the standpoiat of wonsy value, private
industry cennot b® expaeted to do ths smount of highly experimental
ressarch that the sitnntion decands.® Keworandmm, 10 Ney 1939,
pe 11, in MAS file on "BAD Progran, PY 1941.7

or
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plapning, The Ast of 3 April 1939 permitied some limited flex!dilidy
in the purchoss of sxperimentrl models that hed falled im design
competitions, and am Act of 13 July 1939 permitted some negotiated 21
purchaeing without adveriiszing, but only vhen zecrecy was favolved.
Turther legislation of 5 March end 2 July 1940 extended the authority
to negotizte, and after America officially sntered the war im December
1941, 4AF negotiation authority wes fisally made couplete, sxcept for
subasquent modificetions sffecting remegotiation !%d profit contrel, =
separate problem outside the szcope of thie study,

Iniversity Resources for Rescarch by 1933

University facilities in aprlied ressareh vers of tourss vastly
smaller then industry's, because of the basiz eharscter of the natiomal
sconnny, ixm vhirh ressaarch wae an important toal of industry for the
develoment of commodities for sale in the comvetiiive market, MNost
of the university labaratories wera devoted %o fundamental phases of
the physical sciecncesn, and their nrojects were aponsored by various
sources~-industry, goveranent, foundations, or the university itself,

No detailed survey of the sclentific potential in universities was
aveilable in 1939, but a fav partial inventories did exist: ZThs Buresn
of Stendards in 1838 had nublished = brief Direciory 13sting the broad
fields of universaity ressarch; one of the sducational diresctories gave

& fev foctw on the vhysical plant of universities aw of 1938; and the
National Fesources Committee in 1939 surveyed general trends of umiversity
resserch,” The lntter survey revealsd some imporiant general information
on universities, wuch as! ¢that the trained scientific pergonnel of
miversities totalled 9,100; that resssrch exvenditures ver ysar totalled
$51,00M,000, in some cases constituting >k of 2 unlversity’s total im-
come; and that America's universlty achievemsnts in vure scleucs had

not bean as "remarkable”® as Jurove's, The survey wus not detalled,
howvever., Only 60 of 200 imstitutions had replied to the Committes's
guestionnaire; aclentifit apparatus and plant fscilliles were not

coversd; snd the potential for national defense was barsly mentloned,
Furthermore, none of thave surveys vere speclfic emocugh--an to fasilitles,
subjects of remserch, or manpower--for administrative use in ths planning
of a2 militery research program,

3l. 53 Jiat. 560, 1000,

32, TFor the legisletive history of Alr Corps negotiated contracts
procadures in 1933.1°40, sse "Leslnl=tion Relating to the AAY
Materiel Program, 1939-1944% {iAF Historlcal Studies ¥o, 22),
especially pr., 82-98, 101, 152,

1, XNationel Buresu of Standards, ww
Coliege Ressarch Iaboratories ix Upiversitles (WS publicetion M1285,
Anerican Colleges and Univarsiilas

July 1938}); C. 3, Marsh, ed.,
(Anerican Council of BAncationm, 1938); and Baysond M, Hughes,
"Rgsacrch 1n Americen Univarsitios and Coliapes,* in Wational Re-

sources Committee, Balgtion of the Foderal Government io Xesearch
(1939), pr. 165-193,
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In the fisld of aeromautics, umiversity researech facilities
wvers vastly more 1imited thanm the faclilities of elther induetry or
Government, and so 1t is not zurnrising that the Air Corvs reliad
1ittle on Mrect contracts with them, Walle 60% of the entire Alr
Corpe resesrch budzet in 1939 was eeeplnz down smonz the neromautical
industry's exvesrimental devartments and design staffs, only ome
seventi of one percant {$15,000) waa being disbursed to maiversities,
and that ox & single university contract, a project omn fog dissipation
at the Massachusetts Institute of 'l'eehmil.ogs'.‘2 Indirectly, bowever,
the Alr Corps had several universiiy projects under way iz 1939, notably
a small rocket and Jet propulsion project at the Califgrnis Ia-titnh
of Technology, sponsorad by tha Hational Acsdemy of Sciences,” and
various NAGE contxnets with universities since 1935, coeting abouk
$25,000 ancually,

It wes smpparently an assumption in 1932 that the Air Corps, 1f
it vtilized muiversity rasearch at all, would normally contract for
it throug: the BACA and the WAB rather than directly., Nelther the
Baker Board in 19233 nor the Howel] Commission 1n 1935 included refor—~
ences to the Alr Corns in their reacmuendatinns on university researok
ok a:ronautics, an especially significant smission because a umiversliy
adninistrator sat om each of the boards, Similarly, both the Xilner
Board and the RACA ressareh mubcomalttee in 1979 imferred that university
resaarch for the Alr Corns weuld be handlzd indirectly throngh the HACA,
Yot the Materigl Division 414 have nt least one direct contraet with
a untversity in 1939, and the Alr Corps frequently evpressed its theory
of rTesearch management as bYeing one of "direct collsboratloa” with
the sclentisf——yhether ncademic, industrial, or dureaucratie., Turther-
mors, Wright Field by 1939 vas regularly sending a few of its ountstanding
snginesring offigers to wmiveraitias to pursue postgreduate teaining
pertinant to thelr spscialties. Thres such officers in Septemher 19329
wore entering ¥, I, %,, C, I, 2,, and Stenford for this purpose.

2, Tabulation, ¥Y 1940-44 inclusive, in MAS PAAY HRessarch and Devslopment
Progran, ¥ sbout April 1944, in MAS file 70,430 ¥,,.Kilgore Coomittes,*
Thic single project had llkewise Deen the Alr Corps! oaly university
project in 1937, (Memo for Ge4 by C/AC, 10 Dee. 1937, im AAF 400.112
Tests and Experiments [V]).

3, 0Other XAS "hagic ressarci® projects, presumsbly to be placed with
wmiversities, wers covered im sn AC-WAS contract (W535.a011707) im
June 1939: ade=icing 57 antemns mastu: trune nlasticy reduction of re-
flection from gzlass and vlastie surfac.s; and use of ariificlal radis-
active compounds in luminous materials, 3ee 1st ind., (basic uaknowm),
OCAC to MD, © June 1279, in AAF 337 Confasrences,

4, MACA, Apnual Bgpord, 1539, p. 39, The WACA oroposal in 1833 to expemd
this nniversity program 10=fold met the Ystrsnnons objection® of tha
Budget Burean, Ses NACA Executive Committee, minutes, 16 Nov, 1939,
Pp. M. 13 W
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The Aly Corps student at M, I, ¥,, Capt, Alfred R, ¥axwell,
who was prominent in bombardeent development,™ sav im the zeronawtisal
dapartmenis of Americs's hest technical schoole n ressurte thai the
Alr Corne onght to tan more 1y, and he gent the Matsriel Division
bis vlevs and rscommendatioms.” He vas "surnrlised” at the “exiensive®
seronsuticsl resecrch fasilities at N, I, T, vhose work "ceriainly
comyares favora®dly with that of the MACA,® and warned that whils the
Alr Corps waa taking *1ittle advantage™ of it, the Navy, the CAk,
the FAGAL, the Corps of Zngineers, and firms 1lke 3perry and Geaeral
Elsctric all had ¥gucsessful projeckis® under way there, Ceneralisiag
ahout M. I. T, and zimilar instiiutions, Maxwall cited the ilupressive
agoust of

adwvenced movledge hiddaxw awvay in thesiz files, department notss, and
profegsors? braing, 1ittle of which jJoine the fumd of common knowiedpgs
in the form of texis, pavers, JAOA reprints, etc., or if it does, 1%
is 1atz, I 2ind that many NACA publicatiiona ¢oncern work done origin~
2lly at schaolw, tut by the tias it Lle reviswsd and published there in
a time lag,

Student thesls research, rarticularly, was 2 fieli for the Alr Corps
"to tap, ™ he sxid, and while thescsg were 1suzlly "excellemily® exaecuted,
thelr contributlons %o englnsaring were fraquently *nil®™ bBescause the
. t2:dents vers not slwamye guided to »racticsl ressarch toples, Students
would welcoma n 1igt of practical thesis msmbjeets submitted by the Alr
Corns, he belleved, Finsneia'ly, too, the Alr Corss would gain: the
Alr Corps sould easily get title to thesss af 2 cost of "I1itile ox
mo thing®: comtraeta with miversitiey wuld fand to be more esonomical
than industrial projects hecauss ths nrofezgors wers accustomed o
petting "1ittle or nothing from the contractor¥; and, ia sny sxchenge
with the Aray, the universities wonld nrohadbly bae grnteful for a faw
nodern condamed enginae, inatruments, eto,, from the Alr Corps %o re-
place the antiguated BD=12 Liberty sazines, the JE=5 Menny"® planes, and
simiirr squi-ment on hand,

B, O=zot, Maxwell (1lrter Col, Maxwell, Dirsctor of Bombarduent, snd Chisf
pf OC&R Nombardment Rranch, 1942-44) was preparing m thaesis om a phase
of bomberdment: detsrminstion of eriteria for design of high perform-
ence zutomatic controls sultable for use in gy pilots, bombeighis,

*  and servo mechemisme in menernl, vith perticular emphasis on Improvezend
in nerformence dy the nge of rzte controls. Jee memo for Chief, XD,
vy C/AC, 27 May 1939, in AAF 710,88 Detall Officere=-Civilian
Educrtlional Institutions {U): Hemo for Commandant, AC Engimgering
School, hy Yaxwell, 731 Kareh 1947, in AAF Mle-Maxwell, A, K.; and meme
for Decoratlons and Avards Branch by AC[AS, OCAR, 9 Sent, 1944, in 1hid).

8. Capt, Alfred R, Maxwell, ¥IT, 4o Oen, G, H, Brett, Chief, D, 29 Jum,

. 1940, in AAP 400,112 Tests and Zxperiments (U),
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Harwell®s sstimats of the umiversity ressarch situatiox was rend
by warions officers in OCAC Hsadquarters, and Gen, 8“1 Arnold ordered it
sent %o the NAGCA's nev *Coordinator of Research,”’ ratber thax %o
Wright Field, Apparently it was discussed in the NACA meeting two days
later, when the NACA was directed by its Xxecutive Committes to make &
Bation-vide survey of ressarch facilities of schools, universities, and
other "individual organizatioms® throughont tha country, as well as
an inventory of wotemtial rasearch projects at Wright Field {and
presumably 2t the ¥aval alre g fastory as well) thet aight ¥o suitadle
far allocation to universities,

This inventory im February 1940 wes apparsntly the first nssble
survsy of asroasutical ressarch lnborstories iz universitisg in recent
yoars,d and while 1t remained wapublished,l0 1% coxtained actual faete
snd figures to boleter the lindbersh committes's gemeralizations of six
uonths defors, amd provided the Air Corps with an sstimats of America's
soisatifie potential im ths seroananiical fislds, Hubstantial laboratory
sguipment and trained persopmel were found to axist im 75 sdncational
institutions, memy of vhich wers subsequently vislitad by WMACA officialw,
In subsequent moaths, 30 research vro jects were to be laitiated by the
FACA with some of thu 1z the field of merodymscics {6), =trnctures (10},
aaterials (5), and pover piants {9}, Neanwhils, the Air Corps was alweo
to sxpand its universiiy program,

Contral and Cogrdimation of Military Ressarch. 1933

Govermmesntal conirol and supervision over sclentific work in
America vas nop-sxlstemt In 1939 in terms of a Netion-wide mobilliszation
of sclentists and laboratories for national defemse. This wx a0t to
come until 1940, There was nothing in thae United States comparable to
the Garmmn or Italian Aictatorship ever industry and education, mor amy-
thing cemvarable to the Soviet collectivist system for iths manapemant of
technology and production, Bor even anything comnaradle to $he natiomalirsd
eircraft industry of France of 19356, Bowvever, sven 1z the United States

in 1939 there wvas certainly much mors comtrol over scismoe by govermmental
sgencies then wam pudlicly admittel by many of the vocal spokesmem for

in

8« ¥I-119 (prepersd by Czpt. B, ¥, Chidlaw, WD), 23 Teb, 1540, im Jbid.

9, The Dirsctory pwblished ia 1936 by the Naiional Bureau of 3tandards
(previously eited) imcluded "college research laboratories? buk
omitted wuch well-kmown facilities as C, I, 7, amd M, I. 2,; and its
formatl, arrangement, and oode names made it diffiecult to usse,

10, "Telephone conversation vith 7, L, Swull, NACL, 2 March 1945,

7. Maj, A, J, Lyom, Exes,, NP, to Capt, Alfred R, Marwell, 5 Yeb, 1940,
Abid,
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induriry nnd aciense, The nstu®. “nd axtent nf Jovermmant control and
enerdin~tion of industrial, miversity, ~n’ mvernnent lnsorstories

hrd Dern oncvrahensively axamined by the Hatlows) Tasources Comaittee

in 1738,1 shovia- o rich rnd verled trrdition of mvernzent coordimntion
of regssrch golnr seek nd Jesat re Trr neg the prtend opaton esirdlished
by the Conxtitutisn, or the rpericnltural exnariment statisne Dapum in
1862, It 1¢ p t1Es1ly inncrurcte lagend thnt selem¥iste in uwniversities
end infustry ' are workine “freely,¥ wninfinence”’ by mvernment mldsnes
and lmwYaee, whether “or huweni’avian, nrtlonal-nresirednass, ox other
socisl our gces,

Sneeiftenlly, the Alx Cowpn inm 1036, +x “lvcusee? exrllisr, was
eapervising asronsuticnl rewscrehl in nwmerouy ways, This conirl was
axercised in terme of unanifics situ~tions #nd Epecific preblenst dig~
oretion in welzction of thizx nr that nrivete orgenlzation for the wxe=
cutlaon of » ressarsh orojest, semecizlly -hers com eiltlve condiiions
dtd not exiety gontrol over the alinertion nnd erenditure of tvmds;
onyineering rnd testing 0f emeciPie axrariments1 efictiens <nd the final
evelustinm af the ond pradust 1t-elf, Thsre -aw nathing nmasua) oy
sinictor 1 thizg tenditions]l relrtionehip bHet-sem the milit~ry rnd the
=2irntist, It wor such » common rel-tionsnl ey, so wall founded ia
hirntorice) vreceadent in the Ameriran econccy, thet it men't even
cnnselously An ismue in 1939,

Hny wre thls plliteryeciviling, movernmantel—vrivate relstionnhip
negarearily %agifling® on the develommant of nev alir Taneg pr othery
erul:rant, The hrekneyed Meatnrical lepond, tlint new vempons have
uaurlly beer develared in erite of the "treitiommT <fmidity and coB=
serv - tisn  of milltary nutharities,®? 1f 1t is correct =% nll, wes
hardly correct Tor isrmy ryirtion hedween -orld dar I and wnrld war 11,
vhen niliters requnirementy ket n-roally Yeen rncnewitand rheed of the
gtris of the ¢t snd +hen the 1= Carra recssreh budeet had sadsidized
mont of imericnte sdvanced reroncutical dovelonusnte, Commaryntiem
here .7 there L& exlet, ~arho-2, bat for frox helny, peenliay to the |
pilitary, 1t sam Ilkely ta be equrlly sharsctoriatic of an enpine fimm,”

1. Zep ite wubliecvtion, AW—WMM
{ 2ehington, 1070: 258 po,

Zs ¥ . Ternal, Tha dogiel Smetfon nf iciensg (leomdon, 1936), 0, 182,
semst Indipectly contredinta this str temont, howvevear, vwith mmecific
exam Yen cited slwevhere, vhers he *begonns® the efficismt hut
tornetituted¥ use of sclenoe by the rdlitery, Othier crities have 2tiersd
tiis mere o¥servation- -x to military conwervetion to =med new ver-ons, iloe
elu’lng togrga W, Grry ant " =Y domar Enennffert,

Se¢ Inn rvyrpent pesistruse to Jet nrooulnien veeesrch by wome of the onne
vantionat engine #irme shout 1040u4: 1e »n sxnemle. “he lap in the

. cymmoereint snplicrtion of new inventione 412 zlwn interesting in thiw
comection, Ges 3, L, G111 lon, *iresiction of Inventions,* in % tional
“aapurces Committes, T Ve s > (Ha_Dmg

En, 280, 75 Conge, 1 wesn,, Juna 1937), nort 2, ™, 15-18,
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& umiversity smginsering dtpartnnt," a gavernmant laboratory, or ab
lsast sortions of sach., In whatever type of imstitutlon, both esm-
servative and liberal attitudes were likely to prevail side by side,
and the davelorment of nsw weapone wers tomrarasbly affected,

The lamue 5f "control® wes met vhether there should er shounld ne%
sxist sovernuental supervision over scleatific research, hut zather
how extensive 1t should be, snd 1n wvhich particular governmental agency
that contrel should be vested, 4s the responsible nrocuremsnt agemey
for al: naterial for the Army, based om Act of Longress and Army Regula-
tion, the 41r Corma Im 1939 was obvlously interested in keeving the
ologest control avar its research contracts with private osrgamlisetions,
29 well s over the relesvant resesarch projects in other goverzmental
Iaboratories, To be ilnterested iz anything less than close wepervision
and control would have bhesn to shirk responelbilisy and to abdicsie
iks fundanentsl materlel missioa,

Among the other rovernment agsncles theat were in any comnarable
position to exercise contrel over ~sroncutical resesreh and development,
the NACA waxm the most plaueible and historically in the best positiem,

In 1939 the NMACA was not only an active participant in research, as
desoribed elsevhere, but it was 2lso performing "a coordimatisg fanch¥ion®
over the seronautical sclences, s task deserived by ome of the KAQA
xepbers as follows:

a coordiaating function by meens of subcommitiesy coneisting of
sxperte Frox the Government arencles nnd from various hreanches of
the indvsztry, HResearch projects sre ipiticted or ruproved by
appronriate sauboomnitteas., Some nrojects are zesigned, by contracs,
to university or other laboraioriss where svecial facilitienm or
qualifisd personnel an-t.s

Furtharsore, the MACA sinee 1918 had beer collectiing information and
dats on the progress of foreigzn aeropantical develapmente, through 1ta
"scientiSe attachd® in Parim as well as by other means. YNone of thess

4, The Eritish physicist and crisic of resezarch admimistration, J, U,
Beranl, caustically criticired his colleagues in British universitien
thus: *a sclentific theory is zemerally thought to re¢unire s
quarsntine of some forty years before it is safe for elmontary students.®
{London, 1939); pp. T7-78,
5, o, C, Funsaker, "Research in Aeromauntics,? in National Resourcss
Planning Beard, . Jdndustirial Sssaaxch, r. 136, FProfessor Hompsaker,
at that time (1940) was in charge of the Department of Asronsutical
Engineering at M, I, T,, as wvell as a mender of NACA, Later he
bacame chsirman of the MADA,
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aoordinating activities were new in the WACA sxcept for the sponsor-

#blp of university reseercn, which bad mot been undertaken uatil after
1935, This relatively nev field wes defended in 1939, 4f 1t needsd

a defence, as a device initsnded not only %o yleld new contributions

to knovliedge but alss for "the training of research vorkers in asromautics
far the henefit alike of the povernnental services and the induatry”;

and Guvernment subaldies were defanded zs an Yaffective,” Yeconomicel,®
and Mlemocratic® vrocedure for Furthering "vhai has hecoms an inter-
nstionsl competition® im natloms) vpreprredness,

Ffhe Air Corps in 1932 was Inelined to defar to the NMAGA for the
soordination of the fundamental phesex of zcronautical wscience, since
the Air Corps {together with the Navy Bureau of Aeronautics) sould
effectively contrel the Commitiee's policies and decisions, mot omly
throuzh thelr membership om 1t snd on its subcommittees, but alse
throug: the joint Army-Navy hromutiaal_’}soard. whizh vas given smergenty
Jurisdiction over the NACA 1w June 1929,° Howevsr, in acoepting thls
situation, General Arnold had werned that {undamental resserch should
nat be rigldly aseparated from "applied® and "production” research by &
®Chinese wall,® and that if the MAGL should become the coordinator of
funcamenta]l research, it nesded Faew Hoofl and |should bal srpandsd
suificlently to axsume this fumctlion, Wbuqumtlr a Director of
Coardinztion had been established In the MACA, In June 1939, vith the
tleasiag of voth the Exescutire Committes and tha sHacial Lindvergh
Conmmittes, and in Jenuary 1940 the Coordinator {S. Faul Johnston) was
appnintod,g How extensive or sffective this coordination would be
vaz still 4n dsubt, The Alr Corns, aven with miliisry control of
NACA musured, in genersl »referred direct cellabvorrtiom with contractors
wvorking om 1ts prajects, unless the research nroject clsarly had bresd
Arpy-Kavy-commercial aspscts, A further reason for direct lialsom,
sugzeated by Cantalm Maxwsll at ¥, I, %, and probably widely accepted
in the ilr CLorps, was that the engineerimes st dents and faculiles
tended to reperd ihe RACK am "rathsox lumpersonal and overoritical,” and
Yoniy a source of technical 1itersture,¥ while the Air Corps wasg

6. =ACA, Annual Revoz, 1939, p. 3.

7. "he 'hite House on 3° Juns 1939 approved a rprovosal made in Aug, 1938
by the NADA Speelsl Committes on Relationship of (HACA amd) National
Defense in Time of War, of vhich Ceneral Oscar Jestover, then Chlaf
of the Alr Corps, wes chaimman, See NACK Bxecutive Commitiee, mimutes,
16 Sept, 1939, pp. 9-10, 1= AAF 400,112 BARA,

8, ¥emorandum for A3/W by £/AC, 20U Jan, 1939, *Aeronamtical Research,”
in AAP 400,112 Testa and Txperimeats (U),

9, FACA Executiva Commitise, mimmtes, 23 June 1939, and oreliminary repert
of Lincbergh subecomrittes, no date, about 24 Aug, 1939, both in ALY
402,112 NACA; and BACA, Axuzal, Bevorg, 1940, pp. 21-22.
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Biiving snd glamorpus ts most, and o goal of guite a fn.‘m

Any coordination by the NACA, furthermore, was concerned only
with funfamental vesearch, and only in the fields of merodynamics,
ftructures, nower nlants, fuel, and some of the alrcraft vaterialm.
Important =s they were, they excludsd such squally basie materiel
a¥ sly prinance, slectronic aids, opticel szids, alloyx, and mumercus
other types and vhasss of 2ir materiel, whose tmprovement vas all
vitel $0 the achievenent of alr supremacy, Thesa fielde of military
ressarch, xs far as the Arny wae involved, wers under the primary
cognlzence of Army techmicsl services other than the Alr Corpa, such
an the Orduance Department, the Signal Cormu, cnd the other sérvices;
ant the Aly Corps, both ag n sapnly service mnd ns a combat arm, wvas
intinrtely assoclerted wlth those services through dlrect collaboxaiion
and through the formal chrnnelez of Technical Committees {existing for
these vsrinsus catezories of materinl) and the divisions of the General
Stat?,

Bayond these Army-wlde controls =znd 2 few formel but lasismificaant
Arny-lNowy chranels om research, there sxiszted in 1039 a skeleton orgemisa-
tion for resenrch coordinsiion thrt might be convertiBble to natiomal
defense purposes, This orgenizaiion was the Watlional Resscrch Council,
1hich hrd been the ton ageney in World War I to mobilize America's

. scientific resources for thet ver, After 1919 the HRC survived in
more 1imlted form, under the Wational Academy of Jcliences, as a permasment
"scelontific mdviser” o the Federal Government, Its membership, totallinsg
about 20, wes rather broad, re-~ressn¥ing, =g it 4id, about E5 national
scientific 2nd technical socletien, 2z well a8 the varicus Tedersl
scientific buresum mnd apsncies, and s limited number of members chozen
at lerge; end Lte varions divielong and gu'bcommitﬁu totalled about
1,150 additional scientimts and professional men, In addition to 1tm
superviaion of a limited nuxber of technic:l projects for various =~~~
ageanciss, 1t plszsn disseminsted useful information rital Yo the xore
effective sdninistration of research, notadly its parlodicel census of
Industrizl Gesearch Leboratories in ihe United 3tates. the latest of
which hed heen publighed in 1938, Imn 1939, the KRG, at the request of

10, Capt, Alfred R, Max:9ll %o Msj. A, J. Lyom, 19 Fsh, 1540, sup-
plementery to his ecrlier letter of 290 Jan. to Gen. Brett, previously
cited: both in AAP 400,112 Tests and Txperiments (U),

11, Aldert I.. Barrows (Txecutive Secretary, NRG), "fhe Helationship of
the Netlonal Research Counell %o Industrial Hesearch," in National
Resources Flamning Board, ...ladusirial Essearch (1941), p. 365,
See slao hietoricnl stotements on "™Mational Reseerch Commeil,® in
Jaurmel of Avolled Physicam, Aug. 1943, pp. 378-379; and 1N Sloyam-
ment's Yerilre Besearch and Developmonta 1240-s& (Senate Jub~

. comulties Report ¥a, 5, 79 Cong,, 1 sess,, 1945}, pp, 2B4.242,

35=326.
-
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the Nationsl Rescurces Comeittes, was going beyond this inventory

to make "a study of the capacity of industrial corporations im the
United Statse for seisntific remearch, and sspecially the trends of
the research undertaken by the ladoratories of thess fime.® This
survey, vhile it was apparenily not made for mational defense purpases,

41d contain many conclusions easily convertidle iito reconnendations
on national preparcdness on the seientific fronk, 2

In 1939 the ¥ational Research Councll znd 3ts parent body, the
Fational Acudeny af Sclences, were verhaps a Fpassive’ influsnce, as
far as the coordination of sclencs for national defenss purposes was
concerned, They were receptive smough to prohlems submitted to them,
tu% they vers not anthorized to go beyond thiz and actively seek oul
scientific problens confronting the military vrocurement services; and
they ususlly spoke with some pride that their missfon wax *mot® to
volunteer and to sesk out projects of imterest to the Govermment, 13
¥Within this framework, the Academy was sponsoring m number of projects
sutmi‘ted by tius wvarious supply services, including a number of Alr
Goros prodlems previously mentioned in this study. 3Beyond these
problems, and the 1imited fonds supportiasg them, the Air Corps vas
wnvilling ~ %o go, Thuw, the Alr Corps, wien ssked sarly inm 1940
whether its 1inison with the NBC sauld be Improvsd, acknowledged the
vaine of NEC comtacts with sclientists and pointed to the 1ist of

. projects menticaed above; but reltersted 1t fundamental policy of
Sirect collaboration® with oudside agencies, Illustrating !is
position by the technieal vproblem nf dombing-through-overcess (p2Q),
the Chief of ths Air Corps pointed out the nesd for close, dut direct,
collaboration between the militery and the civillan scientist in shese
phases: (1) te determine the scops of the probdlem; (2} to sumnarise
the probeble means and methods of its molution, and to agree on "the
most practical appronch®; and (3) to determine whethar a solotien wers
"feagidle® if applied to military svistion, and If npplled, vheiber the
"application” wonld bs ¥przcticable® from s tactlcal and productiom
standpoint, Thesa phawes of the prodlem, he urged, required Yopem
round-table discunssions belwveen the scientist and ths practicsl engineer,*

12, "he end product ¢f this survey vas the 370-page report of the NRO
to the WEPB, Dac, 1940, emtitled Research--t National Hesauraac.Xl.
Industrial Regeaxch {¥ashingten, 1941). Some of iis conelusioms and
facts have alrssdy been guoted.

13, Later testimony as %o the passive charscter of the XAS and the NRC
are ziven in Hearings...3. 2721 befors the Semats subdbcoamiites on
Teohnoloxical Modilization, Oet.-Dee, 1942, pp. 8, 12, 14, 76277, 388,
One of the witnesses, M. X. Whitaker, went farther (p. 357), %o
criticize the XAS a3 conservative and "self-perpstusting, * an "augush
body,..of mature years,.., crystallized in their 1des- and thelr view-

. poink,,convervative, ... * -
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and "direct collehoratlon® with outstanding autharities in physioe,
zerodynamics, optics, mad notallura.“ Thet any intermedlary wapsr-
vision by an putside body, once the pariles were brought together,
would serve no useful purpese, was clearly lmlXed,

War Decartment attitudes %toward other propusals for scisntifie
coordinating bodies was simiiar. A nrovonal in Conersss in Aprild
1938 for a %developmental center for the Army? had heea opposed because
of the srieiing system of facllities mnd the existing coordinsiing
fumctions in the Vashingion offieces of the supply services and the
General staff, and becauss wuch » new agenty would become *a super
egency, independent of the suprly services and psing mrms, and
dictatorial as to all matters of equipment.®® The BL11 waw unever
passed, A 1 tar Congressionsl provosal, sarly In 1939, for a wore
1imited body, one primarily for "military sircraft engineering® dut
eovering both the Army and the Naovy, was likevime rejecied, this time
after ob jectiona by the two services jointly as well as by the Alr
Corps sepereteily,l® There were still other proposals brewing in 1933,
but yhether the nev agency vas to be a War Dspartment Board, a Jolak
goxnitiee, oy & Pedoral-wlde organization, the Alr Corpx consistently
objected to sny adainistrative changes what would reduce direet col-
lgbornticn or add %o the hlerarchy of supervisary azencies. The exist~
inF orgeniration was deenad adegurts for insuring Alr Corps control

. over military requirements and research policy snd pernitting the
ultisete execution of selontific work by tha designere and bullders
of sxparimentsl xmodeln, Such wax the situation as to sclentific
coordination, s few months before the estedlishwent by the Vhite
House of 2 Pederal-vide ¥ationsl Dsfense Zessarych Committes,

14, 1st Izd., {AG letter 38)1 Bational Defense ‘53—11'-40]. 14 Mazch 1940},
C/AC %o AG, 11 April 19240, inm AAR 400,112 Test, Development Work,
16, Hemorandum for AS/V by ©/S (Oen, Halim Cralg), 3 Sept. 1938, im
ALY 400,112 Testr and Txperinents (U),
16, "Lsgislstion Relating %o the AAY Materisl Prozram, 19391944V
{AAT Etstorical Studles ¥o, 22, ¥ov, 1944), pp, 104-105; and NACA
Ex;:ntive Committes, minutes, 23 June 1939, p. 4, In AAF 400,112
HACA,
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The Kilner Bonrd's S-vesar program of June 1939, and its ook
garvetive pmosifie~tion by the Alr Joard in 3ertenber 1939, contlimaed
tnte 1940 as Wright Field's immediate and longetorn goalw, A few
additionz to the “rogrem were added in Decenber 1939 by the Lir Corpe
Tpchnicel Com-ittes, notobly the Bombing-Through-Overcast problem,

Put they were not to he undertzkanm until the new fiscal yesr beglaning
July 1940, By the spring of 1940, howsver, the pressure was for

the inciediste rather then the ultimrte imvrovement of Aray aviation,
ehlefly for the rapid Mwodernlzation® of sxisting siandard production
modeia, Eri¢i-h and Gernan asperztions since Ge.tember 1939 were
ghavir.- the need for such aids ra amor nratectlon, leakpraof tasks,
turrets, Te-lcing equipment, and {for pursuiis) droppadle fusl tanks
and surilisary oMb ryacks, These neels, resorisd by military attachés,
vere udersgorad by the observetions of Li, Col. George C. Eemney
vhlle in “n~lend, 2nd by a Eritich Alr Marshal's atatement about

Anril 1%40, that “were thie Army 4ir Corps to sead 1te rirplanes scirons
into Gerrs=ny tolay not oné of them would retuwrm.”? General Armold,
inpresseé by thass obaservatlons, ordered re-evaluation of the entire
resecrch prorran My £ eneclzl doard headed dy Msj, Cen, Delos C, Zmmons
{com. rndin.: gamoral of the QE Alr Toree), Iis first report, in May
1940, wae devoted almoat eantirely to recommending the lumediate or
early instzlletlon of protective, de’femsive, snl other auxinusy aldn
in tas »roductlon models of “ombers, pursaits, snd $ransmorts,” X%
added virtually nothing mew to the :lpplnne and squipment developmental
ohjectives nf 193¢, excent o revive harrage btalloon develorment, uhich
itemll wre another element in the defensive enuimment. Farthermors,

es "n,"#nd's wtratepic situztion becems worse, in the dark days of

Kay and June 1940, the inmedista production needs of the Alr Corpe
Yepsne mere and more nreecing, and nomentsnrily threatensd the entire
resealch .ropgrone-the long-tarm goels rs wll np the lamediate devalop=
mental odjectives, Thus, on 7 kay 1930, vhon the Germans ere alrsady

1, ACTC mimates, 7 Tee, 1039, in A, J. Lron nroject record book No, 15,
Qther nroblems were: axtisted iske-0ff tnd landing devices, armor
andé tullet-proofing, znd greatfer bomb capuolty for vursulis,

2, MNeworsndum for Maj, Jen, Uelos T, Tmmous, 06, GHQ AF, 23 Apr. 1940,
soointine Smpone precident of the Board to re-sxamime the Bessarch
and Tevelp-ment Prograng espy in AFIHL,

3, *Report of Hoard of Officers [Bmmoms Board]..,Persommel Order Yo,

10 /seeeday 2, 1040," (~,38 pp., 2nd tads); copy in aFlil,
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. In Borway tut mot yet in the Lovliandn, Gesersl Armold conld still
gable from Panama {vhere he vag on = temporary mission) to arge
that vartine rasstrch and development be rl(zn\ulr pushed in the
fortheoming defenue sf the budgetl sstimates.® Flve weeks later,
bhovever, with British troeps avacusted from Dunkirk amd with Frapee
virtually conquered, the strategic situstion had Becoma so dad that
Arseld ordered what wvas virtuslly a raversal, in favor of yusnii ty
production a% all costs, Because 0f the "oendition of world affairs
sad the vill of the Amerisan pecpla for sndequate defense.” he said,
the first priority must de the ®sontisuous produetion of curreat
types of airplanes for the Army," whils research and opnan i
must e given “the lower priority,..conststent vith She Jabovy/
primary mission.*S Righer suthority, predably insluding the White
Houss and Congress, vas involved in {ewning this policy, and Armeld
"porwonally” mssured the Chiaf of Staff on 14 Jume 194C shat "gvery
o2fort® vay baing made o standardixe squipment, Ineresse production,
sxpedite deliveries, 2ad "defer our presaat ressarch amd develepnent
progran; and he hinted that mowe phases of the lattsr might even "be
traneforred to some ether Governmenisl sgency, presumedly rsferring
to the nev National Defemse Researck Comuitise, D-Dmy had bess mat
8% 1 Cetoher 1941 by the Shief of Staff, amd the airplanes needed,
Arzold wiated, were "aot thase whioh will Wa produced four years frsm
now, but thess %o be deliversd within the next six wonths or & year,
certainly not more than two years hwace,"®

. The Yesearch pregram wes met scrapped, however. It was merely
poatponed temporarily, ix specific osses vhere a mumufacturer's
production for the Air Oorps would be imterruptsd By work on sxperinental
cortracis. The ten most impertent airplane projects vers seleated by
the Bumons Noard (which had mesawhils bees "sducated” by an imspestion
trip to ¥right Pleld), aand priorities vere assizied in June 1940, baged
hoﬁ;'gn strategic needs and on mammfacturers' sspacities for sxperimental
wor

4o Maj. Gen. H. E_ Arneld, C/AC, to Maj. Gm. B. K. Yount, soting C/AC,
teletyps, 8 May 1940, in JAF 381.4 War Plans, Xational Defemas (U).

B. Mesorsudum for Chief, MD, by G/AC, & June 1540, in AAY 452,1«17 Aire
oraft--lanufacture of (U). Arnold had slso verbally directed the
Pasons Board tao this sffect, "that research and development for the
next six months, at lenst, will he subordinute to 'produstion'”,
Mgmorandum for Ma). M. E. Gross by Maj. B. W. Chidlaw, beth in MD, 1-
July 1940, in NaS file on "RiD Program, FY 1941,"

6. Memorandum for Exeg., OCAC, by C/AC, 14 June 1940, in AAF 400,112 Tests
md lxptrimtl (U)a

7« Memorandum for Maj. Gen. H. H. Armold, &/AC, by Brig. Gen. B. K. Yount,
Asat. C/AC, 7 Cot. 1940, attached meta of priority sohedules, and cam-
ments by Maj. B, W, Chidlaw, MD, 20 Bept. 1940, all in AAF 452.1 Afr-

. pisnss, Genaraly
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1. 8,335.mils very heavy sember (3-29, 30, 32)

2. 2-engine interceptor (Leakheed XF.49, Orummen XP-B0)

3. 2,667 mils mediux Dexber (North Ameriesn YB-28, 28A)

4. Racort fighter (Lockheed IP-B8)

5, l-sngine lmtereevter (Tultes XP-B4; Ourtiss XF-55, Worshrup XP-58)
8. ¥avy 4lve bomber

7. light bomber {Murtin Xi-23)

8. ILong-renge bomber (B,000-slle rauge)

5. Observation sirplane
10. 2-engine trainer (Besch AT-7A)

Thesse priorities were not to de rigld, Bscause of "the sonsimatly
ehanging milttary situation abread,” the papacity of the imdasiry %o
Adsord, ..exparisental development without intarfarence vith the approved
procursnent program® and the extent to whlgh the current developmemtsal
projects vers being mwcceasfully completed.” In a fev weeks the sbeve
priorities wvere ravized, in e follewimg rearranged order: 4, 8. 9, 1,
10, 2, 3, 5, 7, and B,

The reseerch program contipued to be thrastened by the produotion
program, hovever. In September 1940 "eertain airoraft mamufagturers®
complained to Genmeral Arnold thet developmeni projests wers "Sakxing the
tize of engineers who could be used te mccelerais productioa of alrplanes
on the Hxpansion program,* snd he directed daferasent of wueh projests
(vhere preduction delays ceuld be demonstratsd) *unti)l mech tine as
rirplane deliverles are upr to sehedule.® At the same time the WACA
laboratoriss wvare also affseted! wind tunnels and other facilities wars
divarted fyom Ybaslie resstreh® in order tn comemmtrate on lmpraviag 10
the perfornsnss and corrset the defects of surrsnt predvction models.
Ay 1941 she stadilization of induatry was well mnder way toward achlieve-
ment, and exparimenital work could be resuned iz more orderly fashion,
Tha September 1940 policy wes reversed, the aircraft industry wep ssked
for 1ts test progrems for all experimemtal aircraft on contrast,”” aad
the last snajor threat to the resesrch amd development durisg the war wae
ramoved,

8. Memorsndum for AG by 3rig. Oen. B. X. Yomat, sctinmg C/AS. 17 ing. 1940,
in MAS file, "FY 1942 RAD Progria®; daped on sesorandux for U/AC by
Ohlef, UD, 17 Aug. 1940, ocopy 1z AFIKI and ia ALY 400,113 Researsh and
Developaemat Frograms,

9. Memorandus fer Chief, MD, by G/AC, 1Z Sept. 1940; referred to
Wright Meld ag TT-342, 16 Sept. 1940;: hoth in AAP 452.1-17 Alrplanes,
Namsfeeture of (7).,

10, MD letter te 21l sentrsctors, R May 1941, In ALY 400,112 Teat,
Developneat Verk.

11. Ibid.
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Resssroh and developnent sbjectives vontinusd to be affested,
in 1940 and 1941, by Britiah experience with the new snd fmpreved
sirplsnes sud squipment and tastios in the Anple~German air war,
In 1840, the turret and_srmsment misszsion by Lt. Col. Grendisen Gardner
md Maje Fo O cnmllln snd the radar mizsiom by Maj. A, ¥, Marriner
(mentioned sarlier), Af they did not reveal actual gaps {n the Atr
Corps research and development pregram, at lesat underscored the greater
urgency of osrtain phases of materiel vver others, and contributed
suggastions an to more Lruitful avenues of research, GSertaialy the
work on turrets md rader detsction mnd ranging wers all prosecuted
with greater vigor directly ss & result of these Alr Corps missions
abroad, In tiw next year, the sission of General Arnesld to Lendou
(1n April-Mey 1941) likewise raised the priorities for high-altitede
pressuriging, jet propulsion, contrellable bombs, gliders, phetogrephy,
and external fue! tmks fer rsage sxtension, at the smme time confirming
Air Corpa mupsriority of turbe-superchargers, can?%n installations, .00
calibvar guns, bombsights, and air-cooled sngines.** After June 1941
refinemeuts of the progrem wers iafluenced by the Army's Speeial Observers
Group hesded by Maj. Gen. Jwmes E. Chaney (the Chaney missien, or EPOBS),
even though this mission was preoscupisd not with materisl but with
tactical planning for ruﬁ.ro Amarican participation with England in the
alr war sghinst Germany. " And later in 1541, Cel. Irs C, Eaker's cbser-
vations I the Unlied Kingdom nvo{zd & number of items of air smaterisl
. of great lntersat o Wright risld.

In addition to the influence of British taotical md sxperimental
sxper-isnos on Air Corps majerisl development wax the sffact of the
goneral ntratezie amd politioml situation on the Air Corps program as
a whole late in 1940 and in 1941, bdefore Amerioa offiolally satered the

12. Report by Gardoer and Cwrroll, 1 July 1940, guoted in ATSC historieal
study, "Power Turreta™ (draft), Chap. V, note 24.

13. Mmy but not all of Uemwral Arnold's oconversation and deliberstions
are desoribed in his sablegrems from Londan Lo Wasnington, In ALP
311.22 Cablegrass (riled umder 5 May 1941). Ses alse Edward Wamer
to T. P. Wright, writing from London, 2Z April 1941, in AAF 381.3
Lend-Loasy Aid (filed under 12 June 1941); and WF to Chief, D, tela-
trpe, 18 June 1941 {vopy), in K28 file o "FY 1342 RAkD Pregram.”

l4s Interview with a former member of SPOBS, Brig. Gea. H. M. NgClelland,
ACO, absut 9 Jan. 1946. The Air Teolniosl Seotion of SPOBS, headed
by Col. {later Brig. Uem.) A, J. Lyou, later was placed uader ETOUSA,
md after about Oct. 1942, was headed by Col, Noward, O, bunier. A
fuller discussion of this mission is inoluded elsewhers in this study.

15+ Col, Irs. C, Eaker, "Report on Trip to Englmad,”™ 30 Aug.-1 Oet, 1941,
2 vels., in AFIHI, "Col. Moore's 1iles.”
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war, The rosearch pnd developsent program of 1939, ™hrown for &
loss® eaxly in 1940 by the immediate need for guantity production,
gradomlly came back into full stature later im 1940, By 1941 ths
original progrsx was fully revived and expended, Aserican developaent
weE belng stimulated noi ahly by specific idess from Eritalns, bud

almo by the chenging strategla and political situatlon calling for
closer collaboration with the Allies: S$hs inereasingly liheral policy
of releasing sdvanced models¥ to the Britieh and other potential allies
in March 1940: the satablishment of tha Army-Kary-Britishsircraft oom-
mittee in September 1940 {later rsnsmed the Jolnt Aircraft Comeittes);
President Boosevelt's "firsside® amnouncement on 29 December 1940 thad
Anorica would become ths Yarsenal of dwmocracy, a concapt applicable
as nuch to develorment am to production: the Lend.lLease bH11]l of January
1741, passed the following March; 18 and the various war plans ia
preparation 1m 1941 for joimt participation of American air forces with
the Britieh,17

Coupled with this strategic situation was the Alr Corps fear sarly
in 1941 that Britain's oswn research sstadlishmenis would suffer dirsctly
from military operations, if Germvany's bDombardment continued and if her
plans for inveding England were wholly or pertially smccoessful, In
Februsry 1541, for example, General Brett, in submitting about 80 ad-
ditional Aevelopmental projectis for General Aymold's approwal, warned
that tha wvbole Air Corps developmental progras had & new slsment of
ixportance "because" the British vrogrem "hus beem greatly retardesd® by
the effect of operations on Bngland herself, 18 Similarly, one of the
special observers in Ingland sarly in 1941 (Kaj). Jokm G, Moore) was told
by the British Nialstry of Alreraft Production (3ir Henry Tisard, Dkvector
of Research and Dewelopment) that *from now on® Anglo-American researsh
and develoment should be concentrzted in the Unlted States, *uabampered
by enexy action,® and that British technical persoansl should be sent g
"$o assist and to pass on wuch work as satisfying [Bﬂtinh] roqulmmtc.']‘

16. 7Tor all these steps In 1940 and 1941, see *Distribution of Alx
Kateriel to the Allies, 1930-1044,,.% (ALF Historical Studies
To. 11, July 15944},

17, ABG-1 plan, 27 March 1941: Atlantic Confercnce, 1114 Ang. 1941;
AWFR/1, 12 Aug, 1941; and Arcadia Confarencs, 23 Dec, 1941, APIH]
study, "Raview of Aerial /arfare for the Seientific Advisory Beard
[¢rowpl,® Jsa, 3945, pp. 16, 16, 18,

18, Xemorandum for Armold by Kaj. Gen. George H, Brett, "The Acelistant,”
27 Teb, 1941, im AAF 400,112 Regearch and Development ‘rograms.

19, ¥ipal meport to G=2 by Ma), John @, Hoore on his vigii to Great
Britain, 11 April 1941, in Alr Intelligence Librsry, "H, 9,-9545,°%
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The Alr Corps accepted the pregsurs of wer in England as oas more
reawon for expanding its own research orgenizatios., ¥he British
proposals $o sit in on Axerican resesrch plannings and adnministrationm
wers, however, not aceepted, and became » vyoblem of Anglowhmerican
pollatoration {diescnszed Inter) that was to vex all parties during
the rest of the war lomg =fter the snemy occunzticn of Bngland ceesed
t¢ he pn iomedirte thresl, _

After Anerica officistly sntered the wer in Depsmber 1241 the
niiitsry recnirements for new nateris’ eontinuad to shift, properly,
witl clanger in strategie snd tactice) plens, including zrester
envhasis on fulure nesds In the Jayansse theatrex of war, 7The whole
develo mente! program mt Wrlght Yeld had grown to nbout 2,000 different
projects by Dscember 1941, ®ranging Iy scone from = complete alrplane
down to sn improved type of covling.® The speeisl Kenney Board wes
asked in Jenuery 10472 to review the sirplane develonment program aad
to recommend m113tery chexmcteristice for verious $ypes, including &
10,000 wile bomber and an "interin™ long-renge homber with » rosge
somevhers between the B-20 and the 10,000 mile ’:vol'.l’blu',31 showing the
intrsesing nresccups tion with the Japnnese theaters of sperstioms,
The next mrnth the 1942442 program wes sel un and Included estinates
for two Jet-nrepelled fighters (XP-B3A), and for accelerated research
wlith resvact to *unconveniional® sngines, ercines in the 4,000-5,8C0
horge ower clare for use in the very lons range bombers, and control-
Inbls Bomha and FI1iAde torrsdoes. The whole story of changing ullltary
requirenentg cannot be treated in detall here,< pxcept to note that

20, MNemorandwm for X, K, Fusdy, 0S/¥, by Brig, Gem, M. 8, Fairchild,
Aust, GfAC, 26 Nov, 1941, in AAP 400,112 Research and Develonaent
Frogroans,

21, Memorendum foxr Brig, Oen, George C, Kenney, ne date, unsigmed, in
ARY 380,01 Prograns (filed undsr Jan. 1942,)

22. A seporats AAY Higtorical Study om the Filltary Pequirsmenta system
is plamed. BSee s1wc dally disries of Director of Klllitary Hequlirements,
Nzreh 1942 « March 1943, and of AC/AS, Cpersiions, Comnitments, an&
Requlronents, April 194%-date, both filed ia APIHI, Hequirsments
are osr will alss be treated in wome detril in soms twenty separate
REigtoricel Studies on smecific catepories of meterisl, suck as the
Heavy Bombar, Badar and Radio Xoulpment, Avistion Gasoline mnd Lubrie
cants, Arnament, Borbing Equi ment, Recomnalsecnce Airplanes and
Photographlc “quipment, and Poer Flsats, to mention only those in
2ctive nremaration (as of March 1945), See also ATSC Historieal
Cffios "case hintorisa’ of melected, svyecific models of alyplanes and
equirment (152 currently wrojected); and the encyclopedie semi-annual
status report of the A?30, "Zegearch and Davelopment Projects,”
{1stest ed,, 1 Jan. 1945}, filed in AFIHI,

. R TI p
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anlyw r - ravdm ot in e, D/ 4% ccw DO dw Tuly 1944, Y0900

the « cgriel (pmperpelyg 8lan: wph ~nd  ayeta~nept  Tolecta® (1 Jan,

Tt Y, v iTe mpt cor T ete, TAotsA Ty raang SO0,
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Iuels
Grades 94/114 and 110/150 “super® fuel

Commmtine Gun $izhts

£14 (British Nark II G), for fighters
I-B (Falychild) and E=9, 10, =and 11 {Sverry), for bomver turrets

22 Lire conirol
Genersl Blestric, Sperry Xlocal®, ani GE 4-gun u-mer forward turred

B=32 Xixe coniral
Srerry A-17 (noes end tail), Martin A-3D (woper), and Sperry A-13 (ball)

aLEn.urxete

Oeneral Electric upper and leover remote, and remoie tail
Martin and Neerson upner cylindrical types

. Sperry ball (2 models, ome 24%)
S8nerry nowe and iail

Qikaxs

British flame thrower, alrborme
Ezvy recket, iyoves 3.28

8til1l other esmecially urgent projecis were cdded during 1944, notadly sd-
ditioncl suided miesile vrojects, inspired by the intemsive use of radet
bombe by th: Germens sfter the Normandy invarlon im Jume 1944,

As imriied in the above sketch, the resesrch and develpmment prograns
derived from a system of *militiarv requirenenis® at s higher schslon 3han
Wright Tield, During 1933=19.1, before Amnsicna entry iato the war, this
system wus Ceatralized 1n the Flans Sectlion™ in the immedinte affice of the

24, The Flans Section of 1541, which Zealt with doth requirements and

atrategy, should not be confused with the later Overatiomal Flans
Division (March 1942 %o March 1943) and AC/AS Plens (Arril 1943
o dats). The latter nffices rormally did not formmlate either
quantity or quality requirements, Occasionally their dlaries revealsd
that thev commented on staff studiss ond RER's from Regqulirenents or
lateriel, and nov ans then vrodded them in behalf of -erilcular

. pro Jects, ~uck as glide bowbs (1942) and rescus squivment (1943),
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Chisf of the Air Corps, murplemenisd by 2 commiites ususlly representing
OCAC peadqusrters, the tactical arm {the GHQ Alr Yorce, estsblished ia
1935}, the Ceneral Staff, and the Materiel Division, Yhia committes,
whith was k¥powa as the Aiy Corns Technical Comnittes betwesn 1536 and
1939, wam apvarently abandoned after its lasi westing 1n December 15939,
belung mesnvhile supersedsd inm park by such zi hoc agencies ms the Kilper
Board is March 1939 snd, later, the Numons Board in May and Jums 1940,

The commitiss system was nnder attmck both within and outside the Materlel
Division, and in June 1940 sswurance was glves at the ton that there
would be "o more grmecial boards' that might rrowoke vontr-dietory direct.
ivan,

In 1942 the requirements function wes reorganized inte the Mirsetorate

of Nilitary Requirementa and its warfous anmbordinnte "typa® dirsctorates

for Bombardnent, Air Defense, Alr Support, etc., And this -~ystem was again

reorganized in March 1943 {nto the Requirements Division of the AC/AS

Operations, Commitments, snd Requirsments (OCAR), The sxme} division of

labor betwesn the Requirenents projedst sfficers and the Naterisl project

officers was ccemsionally mot clear, The usual stersotyped divisiom of

labor, fornsliszed im an OCAR direoctive addressed %o lis oyn requirements

officers inm Anril 1943, wasx that OCAR "forsulsiss and tranwmits te the

Materiel [Command] necessary military requirsmenis,..upon vhich,,,Materiel...
. can base its development, produciion, snd vrocuresent,”® whils ths Nateriel

Dlvision in AN Wyupervizes the development, procurensnt, and pm%xntion

of mircraft, equipment, and suoollew,.,.[by] the Materlel Comrand.®

OCAR officers occaslionally went besyond vrescrihing *wvhat ix wanted” %o

direct Ybow" the directive vas 30 Be carried out by Hateriel, ZThelr

freguent contacty vith project officers st Wright Fleld, although "informal @

accasionally 1ed to contradictary nolicies bhaing imvosed on the latter;

and their visits to contrsctews' plants were sccasionally mede without

direst suthorization by Wright Pield. These and nther deviations from

26, Wenmorsndum for Chief, ND, sy Maj, N, E, Oross, 27 Juns 1940, reportisg
informal confarence inciuding Gen, Amold, Gen, Brett, Col. Nehols,
and others on 18 June; in H&S Tile on “FY 1941 MD Program,*

28, OCAR 0, M, No, 9, 27 Aoril 194%, in MAS file *18,100 Nisqg—Oem.",

Tils directive iy sinilar to the sne 1xsued a year sarlier, shortly
atter the Tirsctorats of Militsry Hequirenents was estsdlished 1in
Karch 1942, See IMR O, N, Yo, 3, 17 Narch 1942, in AAF 300,8 OCAD
[sie] Hemos, Numbersi {U). See also IMR O, M, Yo, 12, 38 Nareh 1942,
and No, 13, 25 March 1942, both in 1bid.

———
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prewprited mngad e wore nnd infrefmnnt.?? o O TEstLY wers
renetic? - Rarocver the alc?? ~*7icers concerved were mofa sware of
thimt, ‘ale jeny M. Ae Op ip, (C/03 TCAR, nnd Nrig, Cen, H. E,

Groas, hle ralef 22 coulrenonbs, rttem~ted £o reconcile informnl
directroesr »nd fomal choinale by marns of an nfMeg order in Anoril
1947 on the snbjuet of insetriz)l 1i-4son, $thrt 74 nroject officers
"wili = ke no rcomiitients, clwve no Instmctlons, and peke no 8tnte~
rent: to ranafr 2turers vhick, In -ny way, wBight = conntrasd as an
wmprowl by this hendnuys riers of ruything being ‘one hy the manufaciurers
or contse;l ied My them,"r In Getohar 1044, vhen wlans for ths Yew
orennier tion 0% th: entirs "AF Fendquurters vers amin under wy, the
wrablen of aferiel vs, Twequirerumta was again nlred, but nelther
wta T o7viee - Lavently aumitt-d p drestic ruceoradetlon, and the
“lap vwliled for 30 reorprnization of levels-mant ani reilrenents
sunetlong.? Asquirerinte uerely odserved thot *sxirame cars 1s

noe “eing exercised %o inmote Lhv 4 in the "ot re tids [int.rferencs
of ©..iTesments with Lateriel’e supervivion of the develonammt nrogrom)
w11 Nt loooen?ts and rodon: ended trnt in ~w o-soe M&S and ATIC he
ziven “rnre axarisnced pecsonnel? o mae -nnacessary the occagslonal
de-i tizns 2yom noxwal ch vuiels by ’:wmirrant%nfﬁcen who wage
woze insimately Zumiliar Atk o glwen protaciy’

3w Tezenting the recuirensats zystem dut indirectly {thwough the
ALY Borcd) rem tmins unter "CAR was the work of the ..JF Tqul wmeat Board
%% £o1 0, Tia,, eatrolisied phout January 1943 in order (anong othar
tLizgs) % Sandle "the rmoblem of llolson witn the v rlons theuters,
wtud s nf dlffarent sontltions, and thae sstrdlishin- of nllitary chn molade
isiivs "mr cisese lanevin linms of [air] e{au‘lmmt.'a

Pl For saoples of enmlalnta, nee nemornndm fron Yright Tistd {Lt, Col,
"a ‘e ims), 17 Mareh 19472, in /0P 381 %or Crojects; minutes of
~eeln]l Tlrectors Confsrences, 1% Jume, M7 g, 17322, in AF 337
Lweinl Lireetars Uamterencung THAY T ~terdiel "Mvialon; Az, ) Jon,
L, st IO Uaroh, 70 Sent, 1944 andl nomorsadus “or Gel, J, 7,

alllt & w4, Ra Gesighen, snth fa F&5, 11 e, 10, in &) Tile
“Loall0 b oo, =wlan, ¥

26,  2ated In iautes o &Y pinff meesding, L Aprl) I7A, An MAED
nieriel  ivielon “lle of ntaff.maating nimtes,

X, ewmondun for OfAS hy Gan, Arsald, 30 Oct, 1944, 1n ~AF 310.1
e 2 mialetret1ong..{ Tlad uader S° oy, 1944),

30. h"-.l' R Rﬂ“’mmtﬁ ?’iﬂﬁion L 7 'IC,""": b:%'"%e 7 gﬁvt 19“. h m!

31, .-emcrcndam for “Mroctor of Jage Services [Col, 1, . hitten] dy
T ie® of taff (Cel, I, ¥, Chidlaw), .‘ataris] Gerra-nd has, 22 Jen,
17T, In M85 fila *18,100 Misg,==0m," "d2lnw nncd Crishé Tleld
ot ieore hod flecussad the work of the nevw doard with Tal, leGresor,
~wrossd head o the Trred,

4i
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Prasumably itsms developed and procured by nom-AAF supply s=ervices
of the Amy vers 3o be mors closely followed, although Lts Sesing
activitian coverasd items develsped by Wright Flald's Zquipnext
Laboratory »ss well,

Uitimately thers perhavs was no workable alternative for close
collaboration baiwesn the planners of research {Requirements) and the
surerviscrs and monitors of reasesrcn (Materlel), wvhether the col-
laborstion wam %o take plaes in formal commlitese or im informal daye
toeday contact, The cormittee system, presunably adsndonad ium 1940,
was actually revived from time to time under assuned nsmes, The AAY
Nateris! Ilamning Council, set up in July 1542 wlth members from the
Directorates and from Materlel Command headquarters, vhile 1t was
precccntled with the fuller "utllization of production capecities,® [
also sttemnied "0 exercize closs tontrol pver Resezrch ani Development,®
and for a few months revi=wed particularly the sodification progrem
by vhich new and isproved devices were being incorpsrzted inte exisd-
ing standsrd materiel, ¥This Oouncil apparsntly atrochied befors the
snd of 19542, Xn 1943 and 1944 atill another une of committess was
made, in this inetance for tha perlodic review of Wright Fleld prejects
Jointly by MMAD and OCAR,33 By means of fornmal messions in 1943 and
1944 thay attempted o eliminate bprojects of marginal walus “which
ars 20t paying their freight,® to re-group vriorities im sccordance

. wvith chonging tactical demsnds, and 3o orcvide the "educsational®
benafit to vroject offlicers at all schelons afforded by brief oral
descristions of sach project, 1ty astatus, and 1ts potential valwe,

The review 1ate in 1944 yag ta he made im accardance 1th the ALY
Nateriel Demoblliration Flan of 23 Ssptember 1944 and "Project NeTH

Tor poskt war ressarch, and called for re-grounings of priorities ae
follows: (A) projects which have an intrinsic value for use sgaixst
Japan: (B} projects which can be comsleted within 18 months after
Gernany's zurrendexr; (C) projects of sufficient lmportance to be classed
as *"long=rsnge, continuinpg military developuments®; (D) projects in ihe
"susnanse cetegory”; and {E) projects wbleh ¥should be termimsted,

32, HMinntes of Sneciml Directors' Confersnces, 7 July 194, in ALY
337 Sweclzl Directors Gonferences. $ol, Bdmund C, Langaead
represerted Materiel Command Hqe,

33, Cther staff offices zlms vere Tepresented, including the 30/AS's
and Training, MNAD Materiel Division, dlary, 21 Marech, §, 7, A
A.ril 1244; and correspondence in AAY 380 Frograms and Projects
(April-May, and Oct, 1944,)

34, AO/AS M&S dally ectiviiy report, 4 Oct, 1944, The "B-7" posiwar
plan, coverlng the fiscal years 1948-50, wns prenared aboud
Aug, 1944, .

THIS PAGE Declassified IAW EO12958



This Page Declassified IAW EO12958

¥he circulnbion of ideas or ths revival of old 1dean useful
for application te marial weapons could not alwsye be rigidiy chammel-
ived, hovever, =ad officers and civillans otner than thoge in the
Requirenents-Materisl sdminlstrative sequence vere involved im
devigtions from this simple organizational pattern, Most promineat,
and conterned varticularly with radar, was the Alr Comrunications
Dffice, estrdlished in December 1941 under e diffarent name;35 mnd
the sveciel groun of "exnart eivilian consul tanta®, sstablished =
Avril 1942 pnder Dr. Fdward 1, Bowles tc servs both the War Depart-
ment =t large (through the Secretary of VWar) and the AAF in partieular
{throvsh Gemersl Armold), Dr, Bowles comcerned himsel? with bolk
developmente)l and terotical dheses of radar, and his group atismpied
3¢ zet the civilisn seientist in clossr toneh vith the military
stratezist, and 30 forwrd ithe thesly tha$ radar snd other elecirenics
aids must be recognized in Poverall atrategic plannimg in its early
stages?, ingtesd of lesving the radar scientists and officers “engrosseld
in the ~bysical devices themselves®, om ths one hand, and the ztretegists
econcerned with their spscislities, on the other hand,

Another mdministrative device to encournge nev ideas was the Mwishful
thinkine cormittee,® trisd put exnerimentally in the summer of 1944 im the
Alr Steff, Yhiw "Informal Lommities on AAF Davelorment,¥ as 1% was
fornally ¢alled, wms vronocssd im Jume 1944, apparently by CCAR, and was
intended to represent not only DOAR snd NMAD bat mlsc other Alr Staff
offices, including the Air Cowmmnicatioms Officer, the AC/AS far Intel-
ligence, =g vwel)l nw officials techniselly outside the Air Staf&, such as
Dr, “owlss snd the Presideant of the AAY Board st Orlzands, Fia, Among
the nrodleme of fulure ressarch, items such =y the following were
discursed, informally snd without ninmtes: alrcraft-launched rockets,
robod bombers, fire control, snd nigh% photography.38 Ita diseussions

35, Sew dArefts of Elstarical Division studies on "Hadar and Badic Equip~
nent” and *Comnunications Techniques® For discuesions on tha relation—
skiv of ACO to materiel requirements,

36, ¥or o history by Dr. Bowles of his groun's activity, see hls meworandum
for 3/W, 23 Aug, 1943, "Resume of Conscltznt Activity,” in ALY 334.7
"3ulk” Tilen,

37. See inter-office corresrvondence pn this sommittes, 23-27 June 1944, 1n
ALP 324 Bosrde,, Mine,

38, MHemorandum for comnittes mewbers dy AC/AS DCAR, 6 July 1944, in MAS
file %30.105 NSsv Deveclopments Divigion,® Fumerous wurszestions for
discassion by the Committes, aswsmbdled from the various project officers
in MAS by Col, R, O, Wilson, July - Aug. 1044 (filed in MAS file
30,100 Cogmittee on AAF Develooment®), periain to engines, fusl
systems, vrovellers, srmamant, gnlded miasiles, photogrsphy, saad
navigmtion aids,
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wgrg 0 oreently ohedamed By Ceplemher 1844, Tawerd the close of

tha yerr rnetler copmittse wry eeirdlishead, thle tims n sron- of
SAvilt m earel ety dmom ow the P rlenvifio Advisary O™, hended
Yy v,y "heodnre wom ¥ rmmn, en atSaczed to i Immwdlste offloe of
the CLi-f of the lr “eff. Mwng 134 *ntleg $5ix Nrons v u dMrected

40 weegrtlo {lace Far viaw spoane, 0-ei™v of the "Auck
oo at oy rlety, %0 e tiring this wer or for "netewry
dov-igmment, Tiva 1Vas o 7 Ye ir roctleable ne-, Mot

gn Yone pg nat noromed tn v Enpsd Yowg 07 acienes, uey
dovrmrteste Mot lo Par future reus roh, ol e incrovsd

er Tocivea, nathn ‘e of retmte contra’y eountems surew, ele,

Ona F e ~tvlee, An Moreh 1928, concerned lwmgeronse, = rronde,
morketa-ro-elind ~ulded mis~{len »f the V=~ *vg, doth An-ad snd
win el pay, 60

v § .

Thr 1w ra? oapnrace e foar o pl) theee rnf ather courcea vars
in 14n  +ith Copsrsl irmmid'e demand, wolce? in Ml4 steff tnlke nn the
ney antinsnt 1 e Parce, that the Mr "$af¢ and AL Headjuarters .mast
critimio ta Took forwerd, it oinff ofPicers mmat Ho =Jert $o new
fferg, myen tn the sxtent 07 rusetinning eoscl®ie as—aets of curesnl
o terte” Cevednraent, current tactice, rn? cuoeent stratesle ulans,
Idgra Zern 230 2~arger ered to be ensourngsd, “hether, -han,nnd
Baw ther s gpr £e Yo tpan) fed into 2hengsen In Military require enta®
Bir " = in the Yppracrsl nnd develoment rosrea® rewrlued, Iawwvar,
ag T e iear o tha girff afloe~ cacerned ltrectly «ith those lwses,

drssnsani 2l died Jeoag do sl JI0=0014

T evenneior of the serodmamin :nt encine renoerch facllitles
6% tor Thue upa Brele te S proescallon of tue Adr Cor s develo-cmd
ey 7y vt pfter 1837 Yhere wee 1ittle rmlitmce oy Lansvens OF
the .yoes o the Pinapeln - of "TALL ~otivities,

30¢ mted v Minutes of stef” newbing 4f 00, 10 ey, 1715, Im AVIZI,

40, o rreT, enily netd ity revark, 12 I'sreh 1945, in “TIRI, OO&R
reasrr s el the € the clentific tdvisnry Troup nweware the nilitary
gnrrrtesiaticeg mn thet W8S cpaere R 2L atady on £ eloge
1n tie s wrinlstr tive recon=inllity for crovelTsnt resesrclk, ree
eomenly o -y fror tas Trduance Teneptrent,

1, ‘ma 8 orco"ntion Halating $+ tha 447 “ntariel Crogroa, 17739144480
(" Pigtarim | S$¢adlea Ha, 7, Yov, 1044), m, 1N3-121,
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The satire budget of the NACA for the five fiscal years 1940-44
ultimately totalled almost $100,000,000, dlvided by fizeal years as

follows:®
1940 $ 4,374,548
1041 11,200,000
1942 19,868,910
1943 2, 428,756
1944 38,392, 25
1945

The exnendiiures nf this uuprecedentsd dwiget, which waz about slx
$tinex the total spent between 1919 and 1939, wan disiributed as
tollows:

2. Sennts Committee on Military Affairs, Zhs Governmenk's Wartime
Rassexch and Develooment, 1940-44 (Subcompiites Zapexs ¥e. 5,
79th Cong., 1 sess., 1945), p, 314. Another tabulation, DBy
appropriation act rather than by fiscal ysar, is glven in
"Leglalntion Relating to the ALY Materlel Program, 1093915449

. (AAF Historicel Studies No. 22, Nov. 1944), p. 182,
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FY 1540 1541 1942 1943 1844
Langley Ledoralery $3,887,213  §4,507,564 § 5,489,939 § 6,080,398  $14,0874,904
Anss Laberstory 2,708,177 2,808,297 8,483, 858 4,737,315 4,891,873
Oleveland Laboratory 1,165,868 13,950,208 8,343,068 13,708, 283
NACA sdminintration and overhead 03,368 254, 503 364, Bo& 391,348 427,038
Funde transferved %o universiiies 25,000 ny.o;m 274,497 344 301 203,488
Funds hransferrsd o Nat, Bur,
of Standards 70,000 100,000 100,000 144,300 131, 634
- Funds tranaferred to indusiyy 2,791 22,900 49,001
Total sxpendifures $5,650,788  $8,845,844  $25,874,608  $20,087,729  $32,732,984

EEELEEu.

3, FBusmarized from financianl tsbhulatlon in Lhs Go !
publ ished by Sspate Comnittse on Military b&ﬂinu. as ghgnoo u. 3«# aopn . p -.-..
1945, p, 314, Isboratory figures include canstruction sxoenditures,
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A large cortion nf thmse exmsniitures went for the new wind
tunnele mnd other laboratory facilitles, first atl langley Tielq,
next (1940} at the ne Anes asromauticsl Laberatory at Mof<ett Meld,
Calif,, and finelly (1949} -t the new BEngine Eesearch Labor=tory at
Clevelrnd, By 1945 the NACAlg 370,000,000 plant contained 30 wind
tunnels, inclinting the memmnih 80-foot tunnel for full-scale air-
rlanes a% Aues, perhars the largeat 2nd nost costly viese of scisntifie
moparatug in the vorld: » 1, 200-mph maperconie¢ twmnal; snd tww smecial
tunnels af Clwreland fni engine tesiing—een altttude funne! mnd an
lcing resssrck turmel,” Although thers wvere slms reny tuvnnels oulside
the ACAw-27 at snsineering sthools, 10 et sireraft weanufacturers, amd
4 wach st the ALF nnd the Navy sstebliszhmenis-wpone of them wers as
lerge, vorsatile, and as highly sveciaiized re the squi-went of the
HaiCA, Cnly the Federnl Gavermment conld nmdertalre tka2 constrction
of such emminment ard uakg 1t xvailzbie to indusiry and the military
azx z Yemrounity service, b

Tue Halhte parsonnel strength likevise grew, from 576 in July
1939 €6 1,798 in Janvsry 1943 and 6,252 in Februnry 1945.° In terms
of srofessional categorles, the dlstributisn of employees wes es

17

follows (asm of 1044): 27%, envinesrs, pilots, physiciats, mathematiclianw,

chemicta, =te.; 38%, scientifiec aides, comnutsrs, Inbaratory sseistants,

drafismen, mechenlcs, toolemankers, gnttem—-mrkers. etg,: ~nd 358, clericnl

and stler mon-nrofesclonsl workers,

4, The Nalh alec had sn "oe ress:zrch conter? st himnernolls in 1042,
Kentloned in AAF A52,1 Asalpnment (6 Cci, 1942},

B, 3Several hisiorical sketches on the exvannlon of the YACA in World
“mr 11 heve besn releaused ts the geners1 nwuhilsa: an sddress by
Jo« ¥, Yictory, "ecretary 4T the FACA, 295 Marsh 1945, in {onz. Bac..
79 Conpe, 1 eedg,, 4158871 (M March 1745}: Searge ¥, Oray,
*rrial by “ind Tunnel,” Hirvers, Anril 1945, pp, 448-355; Semate
Comitbee on Rivitery »ffairs, Ihe Governmeut's tariimg Assearch
aad Devalopnent. 1940-43 (Subcoupitbtes Raoxk ¥e. 5, 70 Cong.,

1 sesa., 1945), pp. 180-184, 314; and “Sotlonal Advixory Comalttes

for Aeroncutics,® in Jourmal of Anplied Fhsica, Aus, 1943, ppe
360=-406,
8, Tirures received by teleahone from NACA Ievanmmel Office, B8 Merch
1945,
7. Senste Unarnittse pn Villtary Aff-irs, T g Jovernment's “inrtice
G 1940-¢2 (3ghiconmittes fepoxi, ¥o. B,

7 Conp., 1 ness,, 1045), p, 1B1,
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Pne wertime expansion of the KACA mormally bad the spprovel and
suprort of the AAF, "Thiw support usually took the form of defending
NACA budgoels before the Buldget Bursstn and Con:-ress, appealing to the
Var Produstion Board for vrefersuce ratings for materialm ~nd squipmend
wantsd by the NACA, secking a more 1iberal draft defsrment poliocy for
the younzer technical men smvlpyed by the NACA, snd supnlying the
MACA wiih saviztion fuel snd ludbricents, In some cases, however, the
EACA wex 1n competitionm with the AAF for men and materials, and 100%
support by the AAF was denfed, Thus, in July 1944, MMAD sriticized
YACA for sesking White Nones support for the very highest WFB priorisy
for jet propulsion test facilities, at the expmnse of the work of thae
ALF on fuel injection "2nd pther wust projects®, slthough sarlier (im
Hay) the AAP hed euprorted the NAGA in getting «hat 1t regarded as
adequate priorities for the construction of g supersonic wind tmﬂ.a
#inilarly in August 1944, MAS (successor to MMAD) mom-concurrsd in an
MACL sxoposal to seek 1,000 aldditional civilians through the Civil
Searvi s Commisslon, because ths "anly source® for such gplomc
would be the ALY~-the Hateriel and Alr Service Commands,

8, Minutes of MES ataff neeting, 15 July 1944, ia H&S Develomment
. Inpgineering Branch file on Fadaff mestingul; MMAD Kateriel Division,
dary, 31 May 1944; and Join% lstter to WEB by Gen, H, H. Armold,
Adm, B, I, King, and Gen, &, €, ¥arshall, 26 Kay 1944 (ecopy), ia
MES fils M0, 780 NACA, W
9, Minutes of MAS staff meeting, 25 Aug., 1944, 1n K&J Development
Inginearing Branch file on "gtaff mastings®,

. S 1
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Expapsion of AAF Rxpsrimental Fagllitles, 1$39-1G44

The iremendous w.rtime expsnsion of the research budgets for
the AAF between 1939 and 1945 is shown in this tabuletion, by fis-
cal yearm::

1939 ¥ 3,574,290
1540 15,006, 000
1941 102,231,275
1942 98,198,615
1943 113,342,63%
1944 121,847,605
1945 -

These figures are conservitive Lucause they exocluds general funds
such aa officer pay, bub they do show the tread. ZExpenditures by
the vurious Tright Pleld laborstories and by their inau.trial and
other contractors were as fallows, liated under the thres budget-

ary "grojecf-a" of khxporimental, Oivilian Payrsll, and Service
Teat 1~

1, MIAD and Materiel Comrend tabulations, covering “projects® 71,
72, andt 73, ab date, sbout April 1944, in MBS file 70U.430
“wue Kilgore Committee”; later published by Kilgore Commiites,

_‘&o Government 's Nartime Regcareh and Developsent, 1940-44
Fh3ls Pe X5,

2. Tebulated from lst ind. (basic unknown), AAP lqe. {MikD) to
Direetor, Budget Division, OC/S, mo anate, sbout Uct. 1943,
in Mk8 Iile "700.,430... Kilgaore Committes,*

71
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In terms of civilian and ary personnel at Wright Fleld
the following was the situation during the war veurs 1939-43 for
all materiel activities, both experimental aud productlon;

Civilian - Ofticers Enlisted Men
1 July 1939 1,759 119 76
1 July 1940 2,78 225 104
1 July 1941 4,841 233 83
1 July 1942 10,903 1,220 AT
1 July 1943 10,412 1,718 5,146

What percentage of this staff was engaged on research and

ment projects is not known for these years: perhaps at least a
third is a conservatlive satimate. In 194 more precise figures
are svallable, revealing 5,976 persons engaged in research and
development activities, divided ax follows:

Civiliang Officers Enlisted Man

uUiractors or supervisors 181 268 3
Professional research workers L4 799 56
Laboratory and Nechanical Assistante 1,49/ 1,975
Legal, ¢’ arical ,ana oShers 654 1 128

While only 20 to 25% of thea wers "directly involved in creative
applied research work,” all of them were engaged in "any eudsavor
leading to the improvement of the quality of production equipment
and changes to mest the requirements of the ever changing needs of
the theaters of operstion.” In aadition, the wWasnington offices
(AC/AS, MAD) included 22 officers snd 21 civilians "dirsctly en-
gaged in supsrvisory control of the Research and Devalopment Pro-
gram,”

3. lateriel Command Elstorical Office, "Eistory of the lateriel
Command, 1926-~41," p. 6a.

4. MMkD, "irmy Alr Forces Besearch and Lsvelopment Progras,” 19
PPe, N0 date, about April 1944, in MKS file "TOC.430 ..»
ul&mqnnn"
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Experinemtsl fucilitlies were likevise expsaded, perhspa ten-
fold Batvaen 1979 and 1944, Ya terme of evpital invesinent, Wight
Yiold's plant grev froa 10 s{1lions in 1929, % 35 El'!llonl ia
Decenber 1941, ta nenrly 54 allliong In April 1044, finenged parily
fren the Reserres and Development ‘udgets (11sted adave) and partly
from the ssparats dudgets for Construstion. The ALY, ralatively
siarved for funde for expansion during the years of peace befors the wr,
prudently selved the war oppertunity to dulld up 1ts permaneat froilities
for Pature uss sgainet the day vhen spprepriations apgnin =ight be 21771
o1t to abtain., The invesimeat w2s adout evenly dlvided between
Inborstery strustures sad teshuiosl squipment, sad wes Hatriduted
awong the variows laborateriys as Yollows (ax of April 1944)C:

Lapital Yelua of Meight Zield Zechnioal Fuoilities, 1944

Laberatory LaYvorstory Technisal Total
Btaaiuras gninnent S
Aro Nadical 270,000 300, 000 470,000
Alraraft 5,100,000 §,100,000 11,305,000
AMroraft Andio 2,007,000 6,140,000 5,140,000
Armsaen t 1,300,000 5O, 860 1,500,000
Mginsering Shope 2,000,000 1,080, 000 3,080,000
Eynipment 1,800,000 1,300,000 3.%00,000
Tlight Bection 5, 300, 000 250,000 5,080,000
Eaterialy 00, 000 &0, 000 1,300,000
Fhatographl o 200,000 £00, 600 B0, 000
Tower Plant 5,100,000 7,200, 000 13,300,000
Fropellar 2,400,000 2,200,000 4,801,000
Technioal Imta 300,000 400, 000 7083, D00
28,490,000 26,770,000 53,740,000

8. Ststemen!® by Brig. Gen, C. P, Yehole, in Mlylng. Dec. 1541,
P» 817 sud "Ar7 RAD Prograc®, 1§ pu., no date, sbeut April
1544, in MBS file *700.420 Qigors...%.

B _
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. Anong the outatauding facilitioa yore the following, spreal sereas
the ohangiag map of Wright Field:' Alreralt Laboratory: wind tuncels,
bath vertieal and horizontal, for teats at wvarious simulated alti-
tudes md st mupsrsonic speeds; ntructures test squipment; design
and mock-up .aeilitiss foxr soale soustruation; snjineering, vibratiom,
mad other eguipment te determine suitability of asredymmmic, struatural,
vibration, and flutter characteristileos. Asro~iediscal Labsrstery: al=
titude shambora; sll-weather room; veatrifuge wqulment; -Th~
searoh quartara. Armament Laboratery: armament firiug and salibration
rooms; gun rsmmges; altitude chaaber, ipment Laboratory: elestrioal
teat unitz, ineluding test umit for very EEE slostrieal Eom. instm=
asnt Lest squipment; firspreof room) allewsathsr reom. Fllzht Seation:
apeoial oensrete runwayas, ipeiudin. wecelerated runwmys; ars) fuel
ayatems. Materials Laboratory: Chealstry and physics labarmtories;
tensile mud other struotural Test wquipment; cold room; X-ray rosm.
Fhotorrep his Laboratory:s dark rooms) camern workshops; eold reom.
Fower Plsnt laboratory: wengine test stands; jet propulsicn test stmd,
dyniasoasters; fus] Lest squipment; torque standsy mupercharging rooms
ocalibration roomy altlitude squipment; oold sud tropical weather reoms.
Propellar Laboratoryr propeller test whirl rige; torque atands; vibre
tion rooms .

Oyteide of Wright FPiald wers soveral additional faoillities under
the jurisdiotion of the ssme ocomsand, inoluding the guided miamsiles
. tont 3ite at Mures Dry Leke, Calif., satablished in 19413 thae rlider
test field mt Wilmington, Ohio, about 19423 raske for “sxposurs dure-
billty testa™ of soatings, plestios, mnd ether materials at ithe Reme-
stead ](‘:I“t.l Alr Base, mbout 1943; md the rooket test bmas at Daver,
D.ln. -

A furthe sxpansion of the Materiel Command's experimental estab~
lishment was in the fleld of radio md reder equipmsnt, whieh until
Ootober 1944 was outside the dirsot ocontrel of iw AAF and under the
Jurisdietion of the Signal Corps. After m lomg struggle between the
tra proocurssent servioss,” Genoral Marshall mpproved ths transfer of
airberns radic and radar motivities 1o the AAF, stating that he was
“inersasingly inpressed” that “the design amd operation of aireraft
is bevoming more and mors lnsepsrably sssoolated with radio mad rader
development®, snd Almt the latter mmt de

7o 1bid. Hwe alag "daster Pran® of rdright Fleld in Ms8/Air Ipstella-
Hora Divisioa; and various serial photographs of Wright Pield over
the yenrs 1928-45, in lMateriel Comaand Historical Office. "Kistory
of the lateriel Comuand, 1925-41%, appendix,

B. The lomug himtory of Alr Corpe~3iznal Corps relations sannot be
recited “wre., For a brief discussion, see "The Devalopment of Radio
and oadar Squipmsat for Alr Opsrations, 1939-1944" {AAF Riatorioal

. Studivs Ag. 2 draft, Auz. 1044).
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Fireated ... ms & part of the main preblem of sirsraft desige sad
operation rather than as mecessories.' In thigshift the AAP in-
herited the Mignal Oorps facilities mt Wright Pield (chiefly the
Alreraft Radlo Laboratory, Dduilt wp ever many yesrs adjisceal io
the Air Oorps laboratoriss), tegether with an estimated 195 of.
ficers, 170 enlisted men, mad 1,470 eivilians; the field ladora-
tories at Bocs Xston (Fla. ). Tioross {51:.). and Indianmpolis;
2xéd x fleld station at Clsrmont, Fla,” Further sxpansion was
planned by the ALY after the transfer was sffected ia Ostober
1544, The Ressarch and Development budzet sstimates for radio
and radsr work were expinded, sand additional facilities wers
forssesn. In this direcilon M&S in April 1945 proposed “an ex-
porimental airvey and assoaisted fields tc serve as = f1el1
ladoratory for the study of mir navigation and traffie ulﬂal.'
tovard the goal of all-weather combat and treining flylag,

Another sxpanded slenent of Wright Field's sxperimental estad-
lishuent was the guided miwniles activity, administratively wuried
under the inmocuous name of "Special Weapons.' ZXver sinas 1940
Vright Field had & portion of 1ts budget allgtted to remsie-eontrol
bombs, and in about Ootober 1941 Gemeral Arnold directed an e xpan-~
sion of the alr dase st Muroc Dry lake, Calif., inclmding s perssnent
detachment thers for ths tﬂting of glide bouds, the "aerial torpedo,®
and controlled wing bombs.™® The Materiel corgamisation, and the AAP
g & whale, wers precocupled with other nore urgent developaent pre-
Jeats in 1942 and 1943. 41 the sazme tine the Maroc test site wvas
expanded and a mumbar of projects were under way both in the ALY and
the Bignel Corps, and Matarisl officers vers aware, like the chlef of
the Armament Section iz Washington im Norch 1943, that it was “unvise
«»s from boih the Sechnical mnd pelfitical angle ... to izadegquately
recognits the poasidilities that 1ie in developments of this nature 13

9. MNemorandum for Senerals Armold {AAF) and Somervell {ASF) by O/8,
26 July 1944 (photostat), in MAS file "30.106 New Ravelopments
Mvision,.*

lol nul

11, AC/AS, OCAR, dafly sctivity report, 8-S April 1945,

12. Brig, Gen. 0. P. Bchols, Chisf of the Materisl Divisgion,
esrpregsed doubt that thers would be "enough testing there [t
Marcg/ te warrsat a special detachment.® Quoted in $ramseript
of telephone conversstion, Brig. Gen. Oarl Spants %o Brig, Oem.
¥, 8. Tairenild, 4 Wov, 1941, in AAP 311.3 "Telephene Goaverss-
tions for Gex. Spasiz® ("Bulk" files).

13, Memorandum for AC/8-F, Nateriel Oommen? Ngs, by fol. Y. K. Joimer,
8 Narah 1943, in AAF 280 Programs sad Prejeats. Jelaer urged
mors csollaboration with ths Naval Ressarch Ladoratory, the NIRG
Raadiation Laborstory, and thvee firms—Talrchild, Touglas, mad
Interatate, poualiie il o

=g
e B
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In June 1944 guided minsile development was given 2 new impetus dy

the spectecular use of radot bonbs by the Germans. together with =
groving intercet {n guided migsiles on the part of the senior alyr
sommsnders aversets. The expansion of the Speoisl Weapons Unit at
¥right F1eld wag spproved by General Arnold on 11 July, sulliag

for about 280 srtra personnel and additional conmtruction at Wright
Field and 2t the Meroc Alr Bege; and in September, Mi11itary sharas-
teristics for varieus new missilex i'l" satadllished ax the basin

for the future devslopnent program,}® Involved also was the prod-

lem of whether the ALY womld mehieve fal) Jurfsdiotion over the
program, ir both ita tsctiesl snd materiel phases. The Army Gronad
Yorces, the Aray Servise Yorces. and Orinence all were interested in
controlling development of thome miasiles that were Tground lsunched";
the ALY vas interested not only In "merodynamic® xissiles dut slso iu aay
that were tes be used im strategic bowbing; and the $gnal Corps was in-
volved, sines most of the missiles would use redio or redar tontrels,
The probtlem of the Signsl Cerps was wettled when Lts entire air-related
responsibllitiss were shifted to the ALY 1p August, and the air-vs, -
ground controversy was erbitrated by ths Generel Bt=ff in Beptonder
1944, as follows: The MY to develop all aire~lnmnched minsilas, amd
all asredyasmic missiles regerdless of how launchad; the ASP to de-
volop all ground-lsunched "momentun® missiles, with ailitiary charae-
taristics soordinated by Army Ground Porces; snd In oliher sERY,
"alilasts tacticsl smployweat® nei to be sxclusively determined

mtil development prograsssd further, This divisien of responsibility
applisd likewiss to She devslopment of propulsion unite (ram-jets,
rocket, or "more conventionsl meana®) asd control systess (meshant-
cal, radlo, radar, television, or infra.rsd); but war heads, nom-
integral lsunching devices, grousd componenis of control systerms

sach would be handled by that Aray prosurement service that had

fhe basic techrical aBility in {gusrah', presumably the Ordnznce
Department and the Mgaal Corps.”” It was & "sompronise” agresnent

14. MMAD Materiel Division, diary, 26, 30 June, 10, 12 July 1944;
memoranium for O/AS, by MUAD, about 1] July 1944, in ALY 230
Programs and Prejecis; snd xemsrendun for Ordnance Departmemt
by 0/AS (vritten By Col. 7. H, Richerdeon, EAS), 7 Sept. 1944,
in ALY 380.2 Developnent and Ressarch,

15, Lgﬁs NAE, dally activiiy revort, 14, 19 Sept., 10, 15 €25,

1
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between tastical commands axd between procurement services, sscording
to the Chief of the COAR Requirements Myision:

T3 49 provatly mot the Dest that veuld bde done, but neverthe-
less, 1t 1s one of vhish cemplete agreenent was pomaidle at
thia tiwe, ... Perhaps ihe best way for the drmy Alr Forees
to geln and beld control is to {aitlate and contimuomsly
sxacute & ﬂ‘grouu progran w0 3hal we will always be & atep
or two ahesd,l®

Axganalor af A Sarvice Teat Facilitiex. 1928-1944

Bofore World Var I service snd isctical tests of alrplanes
and equipnent were a Joint fanotion of the materiel ceater at Wright
Field snd of the taectical arm {the GNQ Alr Yorus), a modificstion of
the general theory that final evaluation of a product sad ita tasti.
eal applicetlon should be out of the hande of thome whoe had emgineer-
od or supervized the development. During the two decadss of peace
1920-40 shis sotivity, on & very small ssale. wam located at Wilbar
¥right Tteld (renamed Patierson Field in 1921), snd in the very early
yosrs included Maj. B. ¥. Schroeder's "tesiing mnd proving squadron,®

. about 1918-21. In 1937, after the G Alr Yarce was astablished

(in 1838} s the tsctical alr srm, the lmtter supplied a detashmem t
s} Pattarson Field for servies tests, spparemtly in necordsnee with
& retoxcendation of the Bryden Bosrd 1n faver of Patterson Meld, s
pernlt the leat delpchmepi to $ake ¥full advantage of the engineer-
ing facllitles al [neardy/ Wright Field and the repsir facilities at
Patterson Fldld, and ... permit the engineers st [both/ Melds ts be

in constant touch with the tents.” The tesiing netivities sontinued
in 1541, under thc* reorganized Afr Yorse Comdat Command, and the test

16. Disposition #lip, Brig. -Ben, M. X. Oross to Col. 8. F. OLffin,
13 Sept. 1944, in MGN £11a 30,105 New Developments Division,?

1. Recommendation of ths Bryden Bsard, 232 July 1935, in AU 400
(4-6-36), mec. 1. Tor GER A¥ progrese repor$s on ssrvice
Sosts, 1938 - Aug. 1940, ses AAF 400,112 Status of Servise
Tests Belng Conducted 2y SWAF, Wopeainl File" (U). See
nn)a?r)m. 112 Tairfield Service Tests (Mareh 1921-Sept.
1942) (V).
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detachuents normally consisted of i{we nombat orews per urpluc.z
Nesawhile iz the fall ef 1939 the mrmement phases of service
tesiing began to De shifted to Rglin Feld, Yia., and contrsl
shifted from the O} Alr Foree %o the &is Gorps Board aad 1ke
resently-orgsaised 23rd Compesite Orouwp.” The site of Nglin
Tield had been selected In April 1939 by Alr Oorps and Ordnanse
offisers boasune of 1t mitabllity for studying "fire seatrel
as. 2nd Dallistie fprodlemg/," and the wite vas vegarded as
muperior s any of the Army's reservations slsevhere in the
Yaited Btates, inaluding Wright Fiald, Aderdesnm Proving Uround,
Oscods (Mish.), and others. By November 1939 the 22Zrd Gomposite
Sreup was oondmeting 1ta firat armement tests thers, fnvelving
thy P-360 and X and the XP-37; and in August 1940 1t begsn ite
firat boxdirdment tests. Oaly armament and sir ordaance tesis
wors under ocnsideration vhen the site was originelly selected,
and sven az late ae Moy 1941, when Xglin Fleld and the 23rd
Composite dronp were reorgamised inike the "Alr Sorps Proving
Ground,* the nev directive defined the tenting miesion only ia
serma of ®izgtionl tests of mireraft srmanent and {ts acoessory
quipunt."‘ Furthermore, the sppointaeat of one of the Natertsl
Myision's top-ranking srmement offfssrs {0ol. Grsndison Gerdser)
10 head the arganisation im 1941 swphagived Bglin Tield's armanent

2. MNemorandum fer C/AAY by O/AC, 25 July 1941, in ALY 400.112 Tests
and Bxperiments (U), {(filed under 11 Sept, 1941), Ruactly when
service testing st Patterson Field was atandoned im mot kaowa,
Yarious proposals were made for retaining the work thers, in-
sluding n plar by J. N. Mals of the ¥aSeriel Pivision in Aug.
1940, Bee RAR, Ohief, RD, to Plans, 10 Aug. 1940, in ALY 400,113
Tents and Experiments {U).

3. The disowmesion in this snd fellowing parographs is sumserised,
sxcept vhere otherwise motsd, from dats selesisd from Proving
fround Gomcand Eatoriesl Branch, "Mistorieal Outline of the
Proving Ground Command® (Jan. 1945), especially pt. 1, pp. v,
vitl, 16, 20, 23, 31-32, 40, 84-65; snd pt. 2, appendix A,
sxhibits B, 6,

4. Dirscilve of 26 May 1541, in PO, "Matorical Jutline ,.."
{cited adove), p. 29.40. Mimilarly on 15 Sept. 1941 the Afr
Corpe Board issued a 18-page "Program of Accelerated Berviee
Toats sf Alreraft Armement snd Accessery Bguipment.® Copy in
AFINI and in AAY 400,112 Yest, Development Work.
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. missien; and in general there was an smrensss in thg Air Corps that
araasent way the bigeest gap in the teating program.” At the smme time,
howevsr, aver since Xevember 1859, the 23rd Camposite Group had underw
taken some non-srmament tests, md by the end of 1941 mors then half
of ite projects were gutside the fisld of armament,” Ultimately the
more inclusive funotion covering all air msterliel wus scknowledged
when the Proving {iround wes reorganiszed into an AAF Cossand in April
1942, Mors thn half of the nearly 1,500 test projects undertaken
at Eglin Field between late 1939 and February 1945 bave besu concerned
with the oporationsl suitability of sireraft md of alr equipment
other than armanent sad ordumance.’

5. The need for an armsment proving ground wms underscored in April
1841 by one of the Air Corps observers in Englwd (Maj. John G,
Moore}, who recormended {based presumably on hix observatiocs in
England) an “Alreraft Armsment Proving Ground® devoted "solely™
to that spesiality, ™sntirely divorced from other activities™,
and manned by Air Corps and Ordnance parsonnel. Ses Moore's final
report to G-2, 11 April 1941, in Air Intelligence Library, “0.5. =
36546,% The Materiel Diviston (Lt. Col. F. 0. Carroll, Chisf of
ERS) likwwiase dealt suiirsly with armsaet in "urging® suwoh s Prov-
irg Ground in & study on 24 April 1941; and the Air Yoroe Combat
Command (Brig, Gem. C. W, lauoll) concurred in ihe proposal oz

] 12 July 1941, See Materiel Comsand hqs. file om "CTI-190."

€, Mowt of the 25rd Composite Group’s test reports, prozress reports,
sad related correspondense of OCAC headquarters ia 1940 sare filed
in ARF 400,112 Test, Development Work, and in AL» 400,112 “Bulk™
files.

7. Ses Proving Ground Commend Hystorioal Branok, "Index and List
of Serviaoe Tests Agtivated at Bzlin Field (1939-28 Feb. 1945)%,

2 volu., 142, 100 pp., in AFIHI. This waluable raference msmual

iz & sumulative histerloal 1ist of all PGC teats onm airplanes

sund other materiel, 1939-45, showing tent number, title of test,
ocoapletion date or other dispositien) wrranpged according to cate-
gory of materiel ar gsperatienal techniques; mnd supplemented by

an sxhaustive analytical index to specilic materisl nomenclature,
cooperating or other related agevoiss {(e.g. Meteriel Command, Navy,
FURC, British, mspufacturers), sud zome tactioal and other subjects,
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The wartime expamsion of facilities for “eperatiosal sl te-
P11 6y" teats at Bglin Field was comparadle in sxtent to the ex-
psnsion at Wright Pield.” In Octeader 1940 the flsld 1teelf was
vastly enlarged by the moguisition of she Choctavhatches Fatlonal
Forsst sdjoiming Ezlin Peld, followed by the constrmation ef
special runvays 3md seversl suxiliary fislds aad the bulldiag of
wpeoial hangars, ladoratories, snd admimisirative bulldinge oz the
reservation. In terms of funds, the allotsenis to underiake this
construetion wers as fellows, by salemdar years:

1941 $4,742,936
1942 8,428,769
1943 2,456, 300
1944 X,224,675 {%0 30 June only)

In sdditien ¢ 1%s facilities at Nglim Field,? the Preving Orswal
Cemmand was nlpe given jurisdiction sver the Geld Yesther Test De-
tachuent and its fesilitles at Ladd Fleld, Alagka, 1n Augush 1942;
snd a specisl slimatic hamgar at Eglia Fleld was under constrastion
late in 1944, In October 1942 POC detachments vers aleo esiedblish-
od 2% ths Ordnsmoe snd Shemieal Varfare proving grounds at Aberdeea
(M4.), Bagewacd {Na,), Jefferson (Xedipon,Ind,), snd Southwestern
(Bope, Ark.); sud later, dotaghments vers assigned to other similar
finstallssions.

$till snother group of service tenting f2cilities sstadlishad
during the ver were those belenging %o the tactiocal Mdgan-t
organisations set up at Orlands, Tla., begimning in 1942. The
Alr Defense Foard (adout Nareh 1942) snd the Bohool of dpplied

8. A separate historicsl study on the facllitise of the Preving
Grouad Cemmend is inm preparation by ihe POC Mistoricsl Brasch.

9. Ses also "Tentative Program for Weater Plam [of fucilities/
of Bglin Pield,” 4 pp., 10 April 1844: mep shoving "Nester
Plan, Hglin Field,” July 1944: snd various photographs »f the
Pleld and 1ta facilitles; all ¢n P00, "Migtorical Outline ,..*
(previously eited), sppemdix A {Mxhibdit 63), wppendix D
{(figurs 13), and appandix £ passin,

10. See "The Development of Pactics ia the AT (AAF Xistoriesl
Studies Bo. 13, July 1944, 107 »p.); and Hstories of the
AAT Board and the Tactieal Center, ix preparation,
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Tagtion (Nevender 1942), resrganized in October 1242 as the Tao-
tiesl Cemter,?! were 211 semcerned vrimerily with developing
tactieal dsctirines for the ewpleywezt of alroraft "nd adr wespean,
but the sperstiensl testing of speoific equipsent wes ineviiadle
if operatisnal deetrines were to B¢ formlsted offeatively. While
"aaterial testa” at Orlands were meot -;oeltiunr mathorired Wy
say formsl dirsetive until Jume 1944,14 4 1arge wuwher of shetr
projecis was vencermad with nerfermanes teste of suiveent, dﬂﬂ:
squipment prosured Wy Army supply servises siker thax the ALY,
sach a3 the Biganl Cerps. the Quariermagter Uarps, 2ad the Covpa
of Bugineers, 4 wetable early sxawols of this notivity wng the
work of the Alr Defeuse Josrd and the Tighter Comnand Ssheol st
Orlsade in July snd August 1942, in testing srperimental models
of a light-weight airoraft werxing sad fighter osairol system is-
tanded Tor use in the {tk Afriean landings that were to serwr
the followving November,

The tasting netivities at Orlaade, together «1th the operdtlenal
sultabllfity tests at Egiia Fleld, were all sonirelled by the AAF
Benrd In terma of Jurisdiotfion betweem testing fielde snd prisvi-
tiss among projects: aud the A4¥ Bosrd wesg in wubjeet 10 tha
stefl supervision of AG/AS GUAR {n Washington.}d Beplieation smd
overlap,ing between Eglin FMeld »ud Orlsnde vers ihus made wore
preventibla; a further step in this Mraction wae to plnce doth

. of then under a newly designated "AAF Cantar® on 1 June 1945, The
ralation of thess two tesiing esteshblishments to the Plight Yeut
Section znd other test astivities of the Materisl Cemoand was mod
Ag olear, however, To ranely this, one of the elesz+nis of the
plen for sa Initlal Pestvar Alr Ferow, wnder constderation in dpril
1944, proposed that Wright Meld's flight tseting be merged into the
Proving Oroond Commnnd., KD dombted shnt such a shift *4111 ,..
varntritute to rapid aad effective test® and proposed inatesd that the
T1ight Test Section he eet2dllshed ne & sevarate command coordinabe with
the Proving Srownd Commsnd; that hoth be assigaed an subordinste com-
mandy mader Materiel jurlsdletion:iB and that the f11ght test srgenize-
tlen, whese facilitiss wers adudttefly "iusdequate.” de 'ntru‘th?gd'
and perbups moved te s Ynew Bese epesifically for flight testisg.?
In the propesed AAP reorganivation in October 1944, no dimposition of
the problsm wae mnde,

11, AA* Rerulrtions 27-14, 12 Yov. 1942; ld-A, 22 Dee. 1943; 20.14 B,
26 Feb, 1943; 20-14, 7 July 1M3; 20.14, F Qot. 194%; 20-14 A, 12
Fov, 1643; 20-14 A, 30 Mar, 1044; sad 20-14, § June 1944.

12, ALY Rep, 20214, B June 1544,

13, AAF Re). 20-14, 21 Juns 1944,

14. "The Development of Taetlex {n the AiPs (AAP Migtorlesl Studies Ko.
13), po. 40-42, 852.53,

. 15, AAY Reg. 20-20, 26 April 1544,
16. Memoramdum for Chiaf, MB, by fol. I.E.ﬂlnn. dath in NNAD, 15 Aprid

1944, in KAS f31s %18,100 Mleo. ~Gen.
17. “ ¢ f bk g - wl g
A i - P g - P TR Y °1h53'cm“fe: OB hinag Dath 1y waD,

e

THIS PAGE Declassified IAW EO12958



This Page Declassified IAW EO12958

The AAF and Cooperative Research, 1M0-1944

The ALF aod NACA experimental facilities desoribed abeve, to-
gotber with their industrial and uaiversity eontrastars, nesessarily
sonstituted the largest elesment In the wartime sstablishment for sero-
nautiosal researoh and development. At the same time, however, there
were other military and viviliaz agencies whese sxperimental facili-
tiez and contracts wers vital to the develupment of air materiel,
ohisfly in the non-seromautioal types of equipment. Most prominemt
among theas agemoies, sech with its industrisl sud university ocontrac-
tors, were the National Defense Ressarch Committee (WDRC, sfter Jizie
1941 an ageoy of the Offise of Scientific Resesrsh snd Development);
the Navy's Bureau of Aeromautios and Buresu of Ordnanse,; the Natiomal
Bureau of Standmrds mad the Civil Aercnauties Administration; and the
Tollowing Army supply servioss (after 1942, branches of the Aray Ser-
viee hraojg

Ordesmos Departsent;: bombs, rockets, guns, and ammmitien, sa well
as ground-ferse srinmace;

Chemical Warfare Service: special ordamuce sushk as inoendteary
bombs; as well ax ground-force iteusj

Bignal Corps: radie mud redar squipment, beth air.foerse and graund -
foroe items, uatil the transfer of air-related development to
the AAF in Ogt. 1044,

Corpx of Engineers: airfield sonstrustion squipment, orash trucks,
ote.; a8 well as gromd-force items;

Quartermaxter Corps: air rations, flying sleathing, and other speo-
ial peracnal equipment; as well as ground-foros items sud items
common ts the sntire Amy.

The wartime research importsnce of these &gensies ocan be roughly sstimated
by referends to the total research expenditures of ssch of them between
1939 and 1944, tabulated below, comparsd to the expenditures of the ALY
and the WACA over the same peried;

AAP $418,755,020
NACA 95,005,703
06RD (imoluding NDRC) 347,358,850
s*m Qg!‘pl 1“.8““7.
Ordnsnos Department (Army) 172,778,914
Chemieal Worfare Sarvies 20,391,120
ﬂorpi of hgin..rl “,51!.07‘
Quartermaster Corpas 2,946,588
¥avy Mareau of Aerooautlos 171,356,328
¥avy Byresu of Ordnanee 109,087,004
National Buresu of Standards 31,117,000
Civil Aeronautios Adwinistratiom 3,247,828
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The researsh sxpsnditures of most of these agencies tovered more thun
sir materiel projects, of course; in almost sach oase thess figures
slso smbraced ground force squipment, nawval materiel, mad squipment
commor to all the armed foross, Still other Federsl resssrch agencies
dontributed to the aolutisn af AAF problems, such as the Forest Pro-
ducts Laboratery of the Department of Agriculture. In the conversion
of the Foderal Syientific sstablisheent to war, there were very few
agencien that did not directly or indirectly affect ihe AAF. By 1944
the entire Federsl Jovernmsnt was spending about $800,000,000 ammually
for wartime research in the physical solsnces, compared to caly 250
millions spent in 1939 by Loth Federal and private agemcies, and that
for both war sud pesceiins research. While ihis expansion doss not
neasnanrily demonstrate that the utilization of the Nstion's sclentifis
resources was complets or “total™, it neverthelsss gives some indioa-
tion of the conversion of the soisntifioc rexources from pescetime pur-
sults to the development of weapons mnd war squipment.

In addition to the laboratories, testing atations, or proving
grounds maintained by ench of these Federsl agencies were the indus-
trial sand wiversity laboratories that were acnducting war researsh
for them. The relative laportance of industrial sod university re-
search in sach mgeney's program, sospared to sgency's own research
sotivities, is roughly shown in the following tabulation of expendie

. tures by esch agensy:

. Total Expenditures for Wartime Ressarch and Development, 1939-»19«!.6]i

Agenoy Toisl researoh.Expenditures .Expenditures .Expenditures on

9,

sxpenditures within estab- on lndustry ualversity con«
lishment gontracts . tracts
Aray Air Forocea $418,785,020 § 53,759,308 §387,448,692 '§ 2,453,658
BACA ) 95,005,703 91,797,745 14,692 958,174
0SRDU, inclwding RDRC 347,855,830 - = === 110,046,850 220,815,521
Signal Corps 166,808,574 72,759,268 57,998,558 321,458
Qrdosnce Department 172,775,514 45,29%,15¢ 118,201,839 - a— -
Chemical Warlare Herv, 20,391,720 16,544,741 2,834,820 “- .
Corps of Enginesra M,812,072 8,391,821 9,079,308 b
Quartermaztar Corps 2,948,588 2,481,518 N 184,580
Bm(-uu ;r Asronsutios 171,355,326 €,329,000 180,534,820 197,000
Navy
Buresu of Ordnanoe 109,087,894 - - 34,389,778 697,171
vy
National Buresu of 51,117,000 25,452,200 - - 29,500
Standards
Civil Asronautics 5,247,628 888,148 488,148 205,800
Administration

» Senate Committes on Military Affairs, The Government's Wartime Research

and Development, 1940~44 (Suboommittes Report Nos B, 78 Cong., 1 sess.),

THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958

¥

In the vast governmsut-industry-uiversity oooperative smier-
prise suggested in the abore statiatics, the one new elsment in
World War JI experimental aotivitiexz waa the work sponsorsd by tis
Natienal Defense Research Committes); all the otisr agencies were
pesceting satablishments expsnded to a war basis, TZhe YDROZ wag
sstablished in June 1940 with White House spproval as an emsrgensy
agensy to "serrslate and support sclentific research en the meoh-
anizms and devises of warfare® and to “aid and supplesent the ex-
perimental aud research mativities of the War and Navy Departments.”
The wording of this dlrestive thus acknewladged the network of ex-
isting drmy and Navy facilitles both to conduct independent researeh
and to guids, review, mnd test the researsh dons for them by industry
and sther nonemilitary scientists; but at the same time inplied thet
the utilizstion of imduxtrial and university ressarch facilisies
was far from complete. The origins of the NDRC can probably de
traced to colviliaz soientists outside the Army (chiefly Bush, Complhen,
sud Conant) rather thas to say of the military azenciss. In fact,the
Air Corps, and prebably other supply services of the Army s well, twe
wonths serlier had opposed & plau for & similar prganisatioun, the Alr
Corps arguing that the existing coordinating hodies were "adequate™
and that it pxoforrod "direct" gollaberation with industry and the
universities.™ One faotor in this skeptical attitude was the traditieaal
direct relationship betwesn the aircrafé industry and military sero-
nautics, s more intimate oivil-milidary relationship than that exist-
ing between industry and either the greund or naval arms. The Air Oorps,
together with the NACA, by 1940 had already zoae farther towsrd soien-~
tific mobilisation than any other am. Thiz specisl air situatioc was
recognized in the NDRC directive {quoted above), which specifically
oxcluded the NACA and itx "problewms of flight" (serodynsnics, atructures,
and propulsion} from the work of the new committes,

1, {cont) pp. 308, 314, 323, 309, 310, 304, 308, 303, 302. In addition
to the laat three columns, which represent expendituyres for actusl
research, are the expenditures for adainistrative everhead within
saoh agency {semstimes segregated), sad funds transferred to ether
Federal agencies or to State mnd laoval governments. For detailed
breakdomn by all thess types of sazpemdifurex and by fiscal year, ses
Ibidc' PP 282-328.

2. Except as otherwiss noted later, the sourow lor stsatemsnts su the
'DRC 1' ibi". PP. 215-2=SG -

5. Counoil of National Defense order, 27 Juns 1940, iz PFedersl Reginter,
2 July 1940, p. 2445,

4. 1st {nd. (AG 381 "¥ational Defsnse™ (B+11-40), 14 Maroh 1940), C/AC
to AG, 11 April 1540, in AAP 400.112 Test, Development Werk,
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Onos the NDEC was sstablished, 4ir Corps headquarters saw in
the new agency an opportumity to pursue sclisntific reseurch on a
number of non-seronautienl problems whéese solutions were vital ta
the fulleat effectivenses of air operstions. Coinoidentally, in
June 1940 the Alr Corps® own experimental progran was suffering
from the frantic demands for quantity preduation {desoribhed sarlier).
Jensral Arnold “sssured™ the Chief of Staff that the ressarch and
development progrsm weuld be defarred, wnd sugrested thot some phasey
of it might be transferrsd te "yome other goverumental sgency,” pre-
sumably referring ta the new ¥DRC, Shortly thersaftsr a number of
scientifis preblemn were sulmitied te the NDRO by the Air Corper 5 of
the ia July snd 20 in August, inelr ng the historioally baffling
question of boabing~throuzh-overcast . Major 3. W. Chidlaw, the newly
appainted NORC lisison officer in the Air Corps, in submitting these
problens, rscopnized that some of them wers “sbatrast™, but scmowledged
that the KDRC might be able to “disclose imuedintely likely lines or
phases of investigations averlocked bY ewe the Bxperimental Engineering
Sestion, ... Materiel Divisisn.” He further invited the WDRC scientiszts
to visit Wright Pield laborstories "at nny tima® and promised them the
Materiel Divicionty ™sholshesrtsd sooperation,”

Wright Field officers in 1940 were skastical, and it wag some
monthe bafore NDRC projects were acospted as & normal phass o ihe Air
Corps experimental prograx. Maj. F. 0. Carroll and Capt. ¥, Z, Bagert

. suspscted that ¥DRC projects would cause “aonsiderable duplication of
the work alremdy under way with the Wational Advisory Committes for
Aeronautics, the National Bureau of Standards, md the Wational Loadexy
of Solences™; doubted that the WDRC “tan do Ay more than is slready
being done by sxisting coordinating bodies™;and predicte’ tuat “most of
the work will finslly wind up at Wright Fleld and that /Reanwhile the
¥DRC7 .ee Wil) be taking & grest deal of Aricht Fleld7%ime to bring
& nuaber of people up~to-date on whit we Have slready donw."® Whan WnRD
officials "{ntinmted" te Air Corpa hemdquarters in November that Wright
Field wav withholding "complats information® ir same cages, the Materiel
Division in Washington reminded the Field that the ¥DRC had the personal
fupport of the President mnd the Chis? of Staff and had "access to oare
tain Mnite House/ funds whioch are spparantly net governed by the son-
ventionsl time-conmuming rn;u and regulations which generslly ars neeess-
Ary in ... Army eontracts.® Furthermors, one NDRC sctivity, the migro-
wave radar work at the Masaschuzetts Ipstituts of Technology, was already
showing results, Chidlaw goserved, “moving aleng in high gear md .44

5. Unj. B, W, Chidiaw, MD, %o Dr. Yaoaevsr Bush, YDRC, 22 July 1940 (4 pp.)
and 28 Aug. 1940 (11 pp.), end CYI-118, IS Oet, 1940, a1l in AAF 400,112
Teat, Development Work. Some of these projecis were later shifted to
the FACA,
8. Memorandum for Technisal Executive, MD, by Carrell, 2 Now, 1940, in AP
o 400,112 ¥DRC (f1led under 25 Nov. 1940)
T« Memorandum for Techaicsl Xxscutive, WF, by Maj. B. M. Pywers, MD, 2§

Xov, 19“0. iz ibid, I i} “
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obtaining resulis and squipaent far beyond that whieh might mormsally
have been sxpected had the Afr Corps and Bignal Corps_besn forced

to bsndle this through regulsr development shannels.*? Skeptioimm
ultimately dissppeared withinm the Air Cerps. Instend of ssmplaints
thet KDRC soisntiats wers taking the time of Wright Field officers,
Air Corps ocowplaints arosse in the other direstiom, that ¥NDRC sfficiala
did not visit Wright Field saough, that they werg inplined te remain
in Washington and "ocordinate™ at lang distance.” The dependemes sf
the AAY on the NDRC for certain of its non-ssroonsutical research be-
came S0 great that in Septemder 1944 the AAF protestsd at ths "prema-
ture™ HDRC plans for demebilizing some of its projects at the and of
the sapected early collepss of Germany. The AAF, unliks the WDEC,
planned "no sharp reduction /of its research and development pregram/
one 1atil the defeat of Japan,™ and by the snd of 1944 propsudlsa take
over the more "promising™ projects that the NDRC had sponsered,

The NDRC was a new ageney in World War II, but net all of its
procedures wers new, In fact sems of them were not different frem
the Army’s: the NDRC negotiated contraets with imiversities sad in-
dustrial £irms, much like the Army did; they menitored the progress
of the research, snd kept higher scheloms informed, just as the Aray
supply branches and materiel cemters did; and the aubjsot matter of
the ressarsh was both purs and spplied seisnce, all direotsd teward wartime
spplications of sdentifiec ideas, Unlike the Army, bowever, the ¥DRC
had no lsboratories of iis own for vonduoting indepsadent researoh or
for testing the results of its conirmators; and MDRC's ocontracsiors
were financed under "no profit mo loss™ contraocts rather thea under
Zixed«fee or percventage~fee provisionss Alsc unlike the Army, the NDRC
and its subdivisions were composed almost sntirely of civiliam solentists
temporarily recruited from private positions (437 of them were not salaried,
as of spring 1944), whereas ths Army's experimental establishwemts (for
sxxnpls, Wright Fisld) wers composed of psramnent persomnel, beth military
smad oivilisn, as well as some reserve offlcers tesporarily in the Army,
many of them distinguished in fields of ssronautiesl engineering sud
most of them comparing favorably with the aquivelent technical perseanel
in industrial snd scademic institutions. The chisf contribution of the
XDRC to the development of air weapons wax to glve auz sxtrs impetus te
the AAF and the other Army branches working on weapons: the impetus
of additional Whits Mouse funds in 1940 snd 1941°*, snd the lmpetus of
additionsl scientists, shiefly in universities, many of whom were net

8. Menorandus for Col. O« Py Echols by ﬁj. B. ¥, Chidlaw, 14 Des. 1940,
in ibid.
9. InTerview %ith Maj. Gen. 0. P. Rchols, 11 Muy 1945,
10, MkS Materiel Division, dlesry, 2 Aug., 12, Z1 Sept. 1544; NS daily
activity report, § Bept. 1944; all in AFIHI.
1l. Tha XDRC was supporied entirely by White House funds in the FY 1841
(6.5 millions), but only partially so in 1942 (9 out of 32 millions).
Other of its research funds during 1942, 1943, and 1944 came from

Congress {233.1 millions), ths 'Yar Depapiment. millions), the Navy
Department (5.4 millions), and the Lendimm‘ration (445 millions)
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sccustomed to dealing with the Army until they were mobilized by
NDRC officials who "spoke the same lengusge,” Ouoce the spesifis
seientific projects wers extablished by the WDRC and properly al-
located among the available universities aad firms, the AAF sad
other Army branches concerned mssipned lisison offigers or project
officers to follow the projects, and they received regular pregress
reports em sach projest. MNest of these projects, totalling 978 for
the period from Juns 1940 te March 1944, repressated problems sub-
mitted by the Army and Navy rather than problsma begpun independently
by the EDRC. Of these projects, sbout 125 were sponsored by the AAY,
snd 500 by the other supply services of the Army Bervies Yorces, the
latter insluding of gourse aspy of primary interest to the ALF. By
December 1944 the Army's aotlive projeaiz with the NDRC totallsd 299,
including 79 for the AAF sud 220 for the ASF, the latter ineluding
32 sponsored by the Bignal Corps for the AAF before the Bﬁm.l Corps
slr functions were trassferred {in Oat., 1944) ta the AAF,

Auong the other ressarsh agencies was the Navy Bureau of Aerpe
nautios, whieh had its saperimental establishments at Philadelphia
snd Patuxsnt, Md., providing still another scurce of research sud
development for the AAF. Unlike the ASP and the NDRC, the Navy's
relationship toward the AAF was, of seurse, competitive, Beth of
their saterisl centers were developing many items of airsralt, en-
gines, mrmaeent, bambing equipment, sud other apparatus thet wers
similar if not identisal as to their tsotical requirements mad uses.
Aside from the Navy's special squipment for oarrisr-based airoraft,
most of its equipment wax, after all, ocommon to military and naval
serousutics. Obvlously there wws duplication of sffort between them,
in spite of the oscasional assertions to the sontrary by slther or both
of the arms., The respousible ALF officers usunlly denied, not that
thers was duplication, but that there was “unnecessary"™ duplieation of affert,ld
sud the two ressarch and development progreas wers frequently rational
ized sx & desirable situation of "parallel development® not unlike the
independent rezsarch conducted by two or more sclentists on the sume
ides, or the independent design of s bomber by two firms {for exzsapls,
the Boeing B«17 snd the Consolidated 3-24). The "bogey of duplioation
inmientifio matters, the allegation that the "duplication of equipment
md sffort iz in itself evil and wasteful,” was attasked by Col. Carl
¥, Gresne, the ALF liaison offieer st the WACA, as follows: "Alwost
all /deieatific/ findings, concepts, and opinions ... are contraversisl®;
two 01 more laboratories “may well sontribute to the wholesoms snd
DOCSRSATY Pro¢ess .eo of checking and guestioning the teachimgs of ths
original investigators™; and the "right of ressarch agencies to sorutin-
ize and disagree with each other's work is as valumble in achieving 14
scientifio pregress as is freedom of speech in forming publie opinion.®

12, AR, D to MAB, 5 Deo. 1944. in AAF 334 Boards, Mime,

13. R&R, Supply Divisioa to Col, Carl Bpaaty, 29 July 1938, in AAF 400,112
Tests and Experimeats (U},

14. Meworsndum by Oresne, 350 June 144, in AAF 360.2 Devalopment and Re-

search (filed under 11 July 1944). !! “ r iil
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Whether this theory was also & fast, aa between the Army and the

Bavy, saanot be definitsly evaluated here, without spscific analysis of
the history of varicus materiel projects, muccessful and unsuocesaful,
involved. Oae sstimate by the Bureau of Aeronsutiocs, in February 1942,
could oits only thres materiel developments that had resulted from
such divided air forcess the wirerafielaunched terpede (Navy), the
dive basber {¥avy), and the heavy and medium bombera (Army) were sited
a3 sxamplex of 'preérul that might not have besn reslized from a
singls air force,”}

Whatever the merit of thess claims (and swch of the specific sx-
saples mizht be debated), the two experimental sstablishments did not
soturlly work sntirsly independently of sach sther. Joint consulte~
tion hetwesn them waz common, including periodic reviews of their re=
search and developaent progrmms, in 1939 sx in 1844; joint sonferences
1o WACA comaittee deliberstions, a stendard procedurs that dated back
to the very beginnings of the NACA in 1916; and the system of liaison
officars exchanged bg the ftwo materiel centers, s practice that begam
spparently in 1939,1% The Navy waa probably more sggressive than the
ALF in pursuing this lialson. Thus, the AAF had only m aingle fulle
time offiser with the Buresu of Aeronmutics (Col. John H. Sams) and
while his reports cn Navy developments wers fraquent mad informative,??
HIAD and Wright Field were "frequently ... criticixed for lsck of limison,"
ospacially at Nary tests at locations other than Philadelphis and Patuxent.l®

15. Momorandum for C/AAY by Rewr Admiral J. H. Towsrs, Buser, 14 Feb. 1942,
in AAF 452.]1 Production of Afreraft.
16, See OCAC DuNe 10-%, 14 June 1933, In AAF 300.6 OCAC Memos, Yumbersd (U).
17. MMAD Materiel Division, diary, 2 June 1544, in AFIAI.
18, Soms of Ssms' reportsars in AAF 3680 Programs md Projects (20
May, 20 June, 24 Nov. 1944), 380,2 Develupmwent and Ressarch
(12 0,t, 1944), aad oou.71 Interviews (30 Sept. 1044).

o
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The ¥avy, on the other hand, sarsfully attended most AAF mook-up in-
speations and tests; stationed over s dessx permanent officers at
practioally all of the laberatories sad unita at Wright Field, pro-
voking one comment that svery AAP prejest sffivcer had a Navry esffiser
"bresathing down his neck™; and in August 1944 ook steps to oepy
the plang snd drawings of meny of Wpight Field'x test 1lities
for use in sxpanding its own naval sir materiel seanter,

The AAF was oppesed ta Pormalixing thia esllaboration with the
Navy to the extent of throwing ita ressarch mnd developmsnt program
together with the Navy's into a committee that might tand ts remsve
the AAF from direat oontrol over its own materiel activitiss, Thus
in 1940 the Navy xuggested that very preceduré--a proposed joint subeom-
mittes of the YiCA--and was soolded by the Air Corps for abdisating,
in offect, its Desla respomsibllity for mili requiremsnts sxd tao~
tiosl evaluations: the Army and Navy "should /not/ wdmit that the pres-
sure of business makes It necesmary te transfer a third ageusy
;ub» of/ soordination betwesn us™; the existing Army-Navy lisisen system

osn kesp the two programa integrated without sutside nom-military help™;
it iz the tmctiecal requirements, ktnown only t the irmy and the Navy,
rather than technioal limitations or scientific frontiers (the provines
of the WACA)} that must determine the projects and priorities of the re-
ssnrch snd developasnt progrems; md, finally, the Navy propossl “weuld
place in the hands of the KACA a sountroel over naval and military sx-
perimentation never intended by the sots establishing and smpowering

the NACA with aviatien experimental suthprity [Sd/ +.. not ... to the
beat interexts of our two servioes ..."

Nor was any ather permanent or ad hoo wartime committse sppointed
ta oontrol the Aray aud Navy air prozrams for reseurch and development,
The Jolnt Chisfs of Etaff, sstablished late in 1941, did not assume
Jurisdiction. However, they did set up a Committes on New Weapous and
Equipment in 1943, but it was more a device te bring the civilian head
of the WDRC (Dr. Yannevar Sush) into the strategic councils of the high
somumd than s means of reducing the prerogative of the AAF. Furthermors,
the sommittes's functions were largely advisory and ita aotivities have
apparently not seriously affected the direotion or emphasis of the AAF
Program .

19. Memsrandum for Chiel, Engineering Division, by Buser Geunsral Repre-
sentative at WP, 23 Aug. 1944, in ATSC 045.2 Navy (8).

20, Memormndum for Rear Agmiral J. H. Towers, Buser, 25 und 2§ Ost.
1940 (arafts), in AAF 400112 Tests and Experiments (U).
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¥ithin the Xar Department, the iAP's growing autononmy after
1939 had reparcussions on its rezearch and develooment procvam,
The Ceneral Staff, which had ¢arlier in the past two decades adversely
affectesd (for exampls) the dewelopment of the hewvy bomber, had no
apprecladle influencs on the development program after 1539, 0= had
no repressntation on the Kilner Board In 1739, and only a junlor of-
ficer on the Zmmons Do:rd in 1340, In August 1940 G4 was given
stafl control over all “defense proljects® throughout the ar Depsrtment,
including develoyment, procurement, and sup-ly of amaterisl, and in
Septenber a diroctive resinded the su;ply services tlat the Chlef of
Staff and his aeputy were responsible for "ile coordinution of the fupo-
tioning of | remserch wul Jeveloymsat] ayencles™ Lharvughout the War Dew
t.<l flowevar, the corrsspordsnos and otisr recards of Ged re—
veol little concern or intsrierence with tle .\F proyram by higher authe
opity after 1ly40.<~ BSoon General irmeld, Jhisf of the «dr Corps, be~
came Deputy Chief of Staff for ilr, a sove thul wus symplomatis of
this growin: autonooy. Thus, in Februsry 1941, wben ithe Secretary of
the General Staff sought to review the ilr Corps reasearclh. and develop-
mant program by asicing for couprebensive data on Wright Fiald projects,
Arnold halted the review with the quory, "Since wnen cid the idy Corpe
cease Lo be a part of the ‘ar Department?™ and Ma'. Gen. G. He Brett,
the new §/As, ordered the Materiel Division to “fils saway and forget”
the Gensral 3taff request.> The budpet section of the General Staff
likewise tended to lowe its policy-making functic:s with reapsct to the
Qo AP} i July 1941 the tateriel Division was able to prepare its ressarch
ani development budset im.mmot';.tmlmdrm out. rigarmarcle
of soordination with the General Staff, After 1941, the budgets as
prepared by the AAF tended to survive substantially as they were nresented
to the Ceneral Staff, By 1943 Canersl Staff activities affacsting research
and developwent began to be revived, with Lthe estallishment of & New De-
velopaents Division in August 1943, 2° esssutially tlw rewppsarence of the
research and Jevelormnt seobion of Gde Ita directive was worded in very
ecaprehensive and all-inglusive terms: "the inrovetion, develomment, and
application of new weapons, devices, and techniques of military value,®
subdivided into sight larpe functions apparently covering every phass of
planning, supervision, snd controle2d

21, AG 32042 (7=29=L0), » Augs 1940, "Defense Projects,® in iAF 380-3d1-321.4
Natlonal Defense; snd AG 320.2 (3-10-40), 14 Sept. 1340, *Ooordination
of Reseczrch and Development...,® in AAF 400,112 Tests: and Experiments (U).

22, Ses -l case [lles, ad index to thex, 19521-4], in .00 %r Department
Reoords Branch.

23, AQ 40C.1LL (1el3=41l), 5 Feba 1941; memorancum for Col. Orlando Ward,
Secretary of %DGS, b, ar~old, 11 Feb. 1941; a.d notatlon by Brett to Brig.
Ceiia GoP. Schols, 17 Febe 19413 all in WS Develousnt Engineering Branch
Iile on "i941 FY Rikd Crograse™

2he Inter=desk Xemdrmndun, Lib. Gole De %o Chidlaw to Brig. Cstds JeFs Echﬁll,
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In actual practioss, howvwsr, its ehisf funotion seems to have bemn
to gather infornmation oo the possibilities of unoonventionsl wespons
nct yot aacepied tastiomlly by sither the ground or mir arms, such

as loag=rauge guided miasiles (both mir-launched snd ground-launched),
and to mrbitrate ogapetition between those tactioal anrd procurement
arns aseking to obtain a portlon of the respunaibility for develop-
ing mad applying such weapoas.

Beyoand the General Stafl’ aad the Xavy and their chsoging relation-
ships to the AAF research and development programs, there occasionmlly
were attempis, daring the course of the war, to establiah & "Scisntifie
Nigh Command" intended to sxpedite the “coopsrative™ development of new
wespons £or air, ground, snd naval operations. Such propossls for
Federal-wide coordinatirg bodiex were not pesculiar to the war (scme of
the pre-war proposils have beea discussed emrlier), but during wartise
they wers nors [requent.

Within the War Production Board, for exsmple, there arose in June
1942 a proposal for m WPB Office of Tesnnological Development, to “util-
ize tue scientific rescurces of the country ... and to investizate new
provcesges, davices, and ideas,™ mll "in coordination with™ other goverm-
menl agencies. Ho AAF reprauntnthns were prassnt at the hesringa on
tue proposal, huat objectiouns wers registered through the WPB Airoraft
Branch wnich echaied, In eflact, the oppouiﬁ.cm of the AAF. W J. Augus-
tine of that Branch opposed ths move as (1)} sheer dupliutinn of the work
of exiating agenciea, ineluding Wright Fiald, the NACA and the NDRC,
and (2) “an interference rather than a help in speeding the uze of new
devslopments ia the airoraft industry.® At the zame time & National
Resources Plsnning Botrd witness (Dr. Robert Leigh) mgreed that asrc-
asutics aseded no aore “ogoperatlisn,” asince seronmutics was one of twe
or turee [islds of solence "where cooperation mad ressarch between
governaent mnd private industry is very well developed. .7 An expsnsion
of this proposal came 1o the mttention of Nateriel Comamnd headquarters
in Septeaber 1342, whea s WPB saploysa-z "Senlor Prograa Proesdurs Anal-
yst (whatever that is)"

ceme wandering into my /Tol. B. W, Cypidlaw's/ office cne
afternoon snd started ts ask a lot of rather wagus snd disge
connegted questions me to how we handled development probe=
Jems, how we maintained liaison with ocutsids ressarch agen=
cies, how we did this and that, ste; ... 1t was guite apparent
from the vague type of question arked that he was net very
sure of hinx ground sad aince hisx very smbiguity made me demned
reluctant to put out too muoh, I sterted dolng most of the
gquestion asking mysell.*

24, (cont) 8 July 1941, in MiS Devslupment Engiueering Brsuch flle "1942
FY B&D Program.”

26. WD Ciroulsr 335, 15 Aug. 1543,

28, Memarsndum for Director, DD, by 3/W, 135 Dot. 1943 (comr). in MAS De-
nlopunt In;imtring Brnnoh hh '80.105 mn" we'al Councll
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The WPE empleyee left a draft of the preposed directive with Caidlew,
md when Genersl Kehols saw 1t the next day he *hit the esiling® and
wrote & neaorandum to the Under Sesretary, castigating the propesal om
several points; there is slresady "too mush soordination™; "the surest
way to tbrottle /merensuticsl developsent/ is to set up snother Buresu
in Washingion to smother it with committees, programs, meedings, prier-
itisx, and dirsctives™; and the WFB'x naw prerogative would permit the
WPB te "direat™ redearsh and development, to Ysontrol the time

moment of standardization/ when improvemsats in military squipment will
be introduced into the production linw,™ and to prevent the mervises from
initiuﬁﬁsw research project “without a certifieats of nacessity from
the WFR.

The War Production Board proposal, which was not widely publisised,
was shortly withdrawa by Donald Nelson, WPB chairman, due to the inter-
vention of the Under B_cretary, but mesnwhile & similar propssal was
placed hefore the Senale by Senator Harlsy M. Kilgore. The direstive
of his propossd Offioce of YTechnological Mobilizatiom, smbodied in bill
$. 702 in Auguat 1942, was slmilar in lsagusge to the WPB propossl.

The armsd services, inoluding the AAP, generslly opypomed it, ea grounds
such as thoss exprassed by Chidlaw the month before. Likewise most of
the spokssmen for industrial and university scientists oppesed it, but
with more emationnl and lexs resscaable phraseology, including warmings

. of "regimentation,™ of the destruction of ™freedom and the sompetitive

spirit,” and of “totalitarian powers that should be sntrusted $o no humen
beings."2? 1y fant, some of their argumets, that the mew OTM would im-
pose dentralised sontrol over scienne, sontradicted scme of the dpmy argu~
asnts, that the OTM would result in divided and conflicting somtrols., On
the other hand, a few advecates did support Senator Kilgere, Ineluding

s union of solentifis workera, Butler Brothers (jobbers whe dealt largely
with amall firms), & minority of scientists, and Henry J. Kniser and a

26, (ocont) minutes, 2% Feb. 1943, p. 1, 26 Ogt, 1943, pe 1, md snolosure
A", and 1 Ngv. 1945, p. B, all in ALPF 537 Conferences, "Bulk" files.

27. Transcript of WPB hearing, prepared "for record” by W.J.Augustine, 8
June 1542, and sent te Chidisw, 20 Oot. 1942; in MAS Develepment En-
gineering file “700.430 Kilgore ...".

28. "informal” memorandum by Chidlew, "Back hintory™ of Semator Kilgore',
propesal for an Office of Technological Mobilisation, 10 Ost. 1942;
and memo for US/W by Echols, 26 Sept. 1942; both in MAS Developmemt
Enginwering Rranoh file “700.430 Xilgore ...".

23, Statemsnts reprinted in Sciense, 7 May 1943, pp. 407-412, 488-487;

14 May 1945, pp. 438-439, 44i-4A3, B10-511; and 4 June 1543, pp. 508~
50%; sand Journal of Applied Physios, Mey 1943, vol. 14, p. 203; and
July 1943, vol, 1%, ps S1le

3 K2 CEEL NG
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faw other industrlsl mautivu.m Dr. Yapnever Bush, the dirsctor

of the Dffiee of Scientific Ressarch and Development {ineluding

the NDRC), whose position waa of sourss threatensd by the bill,

agreed that wartime "sentrslizsd control™ waa necessary but argued that
this was already being scoomplished through the WORC'S *finely meshed
machinery” of Aray-¥avy-oivil sclentific relations.

The MAF point of view toward such & soientifioc high ¢ was
axpressed as follows, by Cols B, W, Chidlaw, in Ootober 1942:°" there
is too much so-oslled “cooperation™; "we ars about to be killed with
kindness and cooperation--we ars slowly being helped to deathl”

A% Tar as my own job iz concerned, I now spend about as
such time coordinating and cooperating as I do getting soms
aotunl constnictive work done. in ?‘il honesty, I do not
see (mless they build up to s trsmendous organisatien) how
they om sxpect to kesp sabreast of the rapldly chmnging
military situation and provide us with this superior equip-
ment they promise, unless they have within the show a mili-
tary sub~division about as large az the eximting research
smd developaent set-ups now found in all the services., Yo
us, 1t would meaz just one more coordinmiing phase, and
since it would be the highest phase, would present mors
trovble than all the raxt adfed together.

Az to techuiocal personvel, thers wers no sclentists snd specialised
personnel available in seronsutios to handle such work:

we have just about sverybody that amounted to anything in
the technological asronmutisal world slremdy sorralled
within the confioes of our own conireol, that is, within the
Matoriel Comsand, the Buresu of Aeronsutios, the NACA, and
the seronsutical industries in general. ... unless the
Technologioal Mobilixation Corperaticn tuok ever the above
organisations in entirety, & lapas of development oontinuity
is insvitable md one which we simply csunot afford at this
tixe right in the middle of » war.

30, En%n&l ses 8. 2721, Dy t=Daa, 1942, Defors the Kilpore Cemmlties,
aspen Y PP 22, 234, 509, 51%; and New York Times sditerial,
undated,about May 1945, reprinted in Science, 28 May 194¥, p. 438,

51+ Bush to Kilgore, various public letters, reprinted or summarized
in Seience, 31 Dec. 1943, ppe. 672-577,

32, ™Informal memo® for Brig. Gen, B. E. Meyers, by Col. B. W, Cpidlaw,
10 Oote 1942, md "memo report for record" by Chidlaw, 12 Oet. 1942,
both in MES Deve QY nt ﬁzginloring Branok file “700,430 ‘il"l" —

A .
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The Xilgore propossl sventuaily expired, after being revived
in 1943 and 1944 in other forms. AAF oontrol over its own de-
velepment program was probably never seriouply threatened; and
aslde from the burden on the AAF in narshalling datq fer the oem~
mittes, an incidental benefit might have aosrusd te the AAF. The
ooamittes and its proposals and testimony did probably serve as
a “gadfly" on the AAF and the other procursment ssrvives,

Mors important than s hierarchy of inter-agency commitiees
waz the basic simple sooperative sharaster of seronautical resesrch
and devslopment, previsusly described, with experimental activities
sppropriately divided into (1) basic or fundamental resesrch work,
handied at the NACA, at sducational institutions, and ocousicnally
At other governmental laboratoriesy {2) szperimental develepment, at
¥right Field, at the Burssu of Asronmutios, sad at industrial firms;
(5) applied develepment at the manufmoturer's plant, with the use of
Toommunity faocilitiea™ 1ike the NACA wind tunnels; and {4) test and
ssoeptenae work, handled ultimately by the “buyer,” that in, the Aar
or the Xavy, with occesional tecimionl mdvice from the NACA and per-
haps the Civil Aeronsutics Adminigtratiom. Thim historioal ly-gon=
siztent strusture and practioce sppeured to be as valid in 1944 as in
1939, .
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RZIEARCH AND DLVELOPVENT I4 ENGLAND, 1714-1939 1

The procress of meronauticsl research in Tazland is closely connected
with the mdvancas made by Sritish scionce in ~éneral. 3Seientific achieve~
ments In 17tk sentury En~laad wers ~lorlous, but during the 13th the
leadership in scientifie research taided 4o mnss to France, The anpsarsnce
of the Industrial revolution in England, horever, mve rise to a nex ers
of weientifie activity., The new Industries ntilizad acientific discoverlies
in eountlesa unlnue and hitherto undrsamed oi" ways, and gave Lo 3ritish
solenca that sssantially nraetieal mality shleh it atill preserves,

Heyarthelass, althourh -reat nror-rass wdoubtedly was made in sclentifie
investi~ation, 1t was haphsszard and uncertain. Thile 3ritish industry pro-
fited -reatly fror new dlacoveries In theory and technlques, there was no
clearly established channel between the induatrlialists and the seientists;
nor did sny central coordinating orzanization eove inlo existence before
1900, Amons the unlversity professora and their atudents, there waa z be«
1ief that scleatifiec investigation should deal with basic fundamentals
rather than nrasntizal apnllieations of new ideas, To nccept s commiasion
to carry out a particular plece of regearsh for a business sstablishment
was co.sidered "bad form" by sore.

. The rise of modern Jermsny ms n creat industrial nation durin: the
last three dessdes of the 19th century brorhi about, indirsetly, an exnane
glon of “ritish sclance, As a part of lts efforts to meet Jerman, and
ineidentally Amsrican, competition, Britizh industry increased 1ta exnorts
of production -oods, tachnical machiaery, ani rallrosd squipment, Sclen=-
tifie research banefited frowm tiis, and early i1 the new century sfforta
wore made with the backinr: of the sovernment to organize spscial laboratories
and research centers whose findings would be avallable to all interested
groups, The National Physieal Taboratory, founded in 1900, was or-anized
for sush & pirposs,

With tha mutbrsak of the Firat Yorld Yar, sclance, along with arricultiure
and industry, was sressad into service, Never before hed It been uaed on so
larsze n scale, and by tha end of tha war, there was a virtual zobilisatlon
of seisntists in aimost avery field for the s0le purvose of inereasinz the
destructive porer of modern wesnons, and assisting Industry to :reater and
Treatsr spilevenents Iin iar-e-somls productisi, In 1315, a Depariment of
Selentific =nd Industrlal Research was eatablis'ied by the zoveriment to rve-
move the defects in industrial davelopment and orzanization which the war
had brought out into the apotlicht; meanwhile, already exiating seclentifla
bodies ware utilized to the utnmost,

Thia impetus was not comiletely loat following the peace, but there was,
naturally, a slackenin+ up a1l aloa:; the line, The larzer Industries

1. P]‘Bm!“ﬁ’d b}f DT'. JD“!IL F; H&ms."’ A}.‘IHI’ ﬂp’!‘ﬂ 1945-
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. remined more "reacarsh coisclous® than ever bafore, but smaller firms

‘ nad m tendency, nrobsuly for Floancial roasons as —uch as any other, to
stleX to old and outemoded methods. m the other hand, the universitiss
wainteined & muoh closer gontact with industry than previously. It was
no jonrer exmsidered *bad taste” o mssisi some maiulfaeturer to develon
mora sffleient technigues acd osroceases. [ikewise, the industries thea-
selves sousht to open up new channels to the scuress of reasarc: Dy 3cholar=
shina, ard by speclel arants for {avastisation, Chgmical Industriesa, “td.,
1ad the way, a~d other aorporations soon Duiloweds © By 1937, the -erartment
of 3elentific and Industrial lesearsy ums sble to spend » 372,127, and malne
tained elght specisl ressarch sstablishments mell provlided with sore thirty
baanrds and eomnittess, and ralntalai ; close gontactsa »ith Ywenty Induatrial
rassarch asadclations. 3 The praesent bull of British scleatific ressarch,
therefore, cotes fro~ three general zourcest (1) the unlversitles, (2) zov-
srmaent laboratories, ani (3} the laboratorlss of indusbtris? flrms, 4lthough
not, usiklly responsible for asplcatific ilnveatisation thezaelves, the nurerius
sclmatiflc nad profeassionsl soclotles poerform the hithly ncossssr; wurk of
coordLastin’ such of the resesarsh: i1 univeraitfies, ond furnishing a 1lak
betwera solente na 8 wiole atl the eneral publie.

L1thnars the resulta of seiestlfies lavestizaiion have besn ivpressive,
the actua) sums soeal In thiz flali are swall, sspeclally when aompared with
tha azomts snent in the nlited States or the Joviet Unlon. Aecordin: to
one estimate, 1/1C of 13 of the Sritish national Income is spent on sclenti=-
fle vesearch, while approximately (/10 of 15 is spent in America, and #/10

() of 1L in the 3ovist Infon. 4 "It im essential to bring home this capital
deflclenay of “ritish sclence, the faet that itz total development in re=
Intion to natlional needs is rrosaly inadequate.®

n 1737, n total of & 3,23C,0C0 waz spent by the ~overnment un aclenis
{f1e retmarch, Jome of tha lerrer sxonililires were allocated as I‘ollows:‘

Firhtin- IOTVIiCe St runnnnsnariansnnad 1;5363C'00

Tent, of 3elentific + Ind. “eseareh 533,000
¥inistry of Asric. and Fisheries... 469,000
inlionl Tiesearch Cc;unaﬂ.-....--... 195|0m

The Termrinont of Seientiflec and Industrial reszsarch gave & 105,53 Lo the
Satlonal Pavaioal 'aboratory, ard amsat so~e h 126,510 in zreants to resesrsh
assoclatinniy the romaindar of its bud-et went to chemleal and agricultursl
projesats, The Fiatlir aservices ave & 727,500 to the KAF, & 416,;00 to
the lavy, Al & 191,500 £ the Army for research and Jdevelopment,

The adwencsmant, of the aciencs of meronsutics was conditioned by the
devalo~rents a» orlefly sketehed in thr ~roceldin~ peges, as well us by
pil1tnry needs and roquirerents. Althouza the first sotual alrplune [11:ht

2, "losearch = A atlonal Resource", dectlva II, induairlal Research. (it
. 1onal e urees Plaanin~ Beard, 1940}
3o id

he Tyve Bornal, The dosial Funetdon of Sclence, G3-l
5. Ipids €5

6' m, 422
7. Inid, 427
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1z snland did not oceur until 17073, interesi 1n the posaivility of asron-
avties “nd existed for g lon~ Ll.e —reviorg, and ha? expressed {tself in
nerontation -r 7ilder ax-=riments, Yhen Colonel J. C. Gapper becams nead
af the coverrreni ha’laas fretory at South Farnborouzh, he wade thls
Teetor n center for merorluns experiments and lnwestizmtlons that oaved
the war “or A, V, Roe's flrot f11vht Ia Y504, °

‘a corl™ as 1277, Svevet Coloiel J, 7. Tillertsy of tne Royal Engineers
hadl suttented thet a com~iilea comnomed of seientists, e “ineers ard navael
redresantatives w175 urle~tate the sclentifln lnvestiamtis: of veronautical
teohnirues, However, the x ver-ment ra2: 1ot ot thls tine vreally Intercsted
{n the davelomme t of hscvier-t snealr nneb:lwes, nor was it pre.aved t. vake
a lor e excenditure of wone; for additiow] investigations. The Sumlitee
of Irperial Tafense had advised that the alr-lane experimenls belr : conducted
at the milnay Tachory =t Faryyorouzh be drapned, snd when, by Y307, two
sxzerimenta) o'mnep hmd conowse? e total of & 2,500, the rovernmezt decldsd
that *hie reajlta did -ot worrast sueh an o tlay of funds, and ordered tne
Fretrry £, e Fines Ltself Ln alrship devela went.

No doubt underlyinz these policles was =o! so much a compleie lack of
falth 1n “h airplane, as a desire to awell further developments, srd m
confident bellef that whatever La-—ensd, Rritaln ecc.ld cateh up if necesmry,
R, T, midane, the Tar Seoratar;, nell a{gress*‘d the national fuwelirz toward
airers”t 11 2 sposch delivered in 1510. **

Then n naw inventlon 1ike the pubmarize, or the molor comes Lo
14-nt, the I'n:lighman 1s ususlly Lehind. Jive hic n Few yorrs
aad Mo hsd ot only ta%en care of hi-self In the rmmavtlme, .t
iz venerally lasding. A3 1t weg wlt~ these inventlons, sc I
susoect 1t will orove 4o be with alrersfta

At the za-a tine, alresd astno’ fshed servicea rerarded this fantastlie nows
comar with scmethinT & 11ttle leas than erthusisam, feelins that only the
Arzy and the lnyal YNavy could pronerly errry out the deflense of the British
Isles, Furtiermore, there was a serfecily natural desire t5 protect the
national Investrent i~ the Hoval avy, and e hesitetion to rush into the
develorwant of a meanon }nat »ichi render sem -ower chsoleacent. Aiesording
to a1 officlial report, -

s+ oup % the snd of 1911, the roliev of the Joverrant with
rezard to all branches of nerinl navi-etion wa: based on a dow
3ire to “aes {0 touos wity the moverent rather thar Lo hasien
its develomment, [t was felt that we stood Lo ala nothing
by forelng a neans of =marfare whica tended Lo reduse the value
of our insuler positlon, and the protection o ovs sesa-power.

It »as this attitude whiex led the iiritiszh military and naval avthorities
ta refuge the Trizhts' invention when 1t =23 offered to them,

8, Ralelizn, “1iter, The “ar in nge odp, T, 1579
?I M’ I’ 157

1.0, I, 75

11'&&! Il 3
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Nevartheless, Colonel Pullerton's su-gestion was not entirely dim-
regarded, It was revived in a somewhat sltered form in 1909 when Haldane,
the ¥ar Secretary, ccnferred with Lord Rayleith and Dr. Richard Glasebrook
of the Natlonal Physical Laboratory to securs the services of that insti-
tution in aerial expesrimentation., After obtaininz the approval of Prime
Winicter Asquith, an Advisory Commiitee for Aeronautica was created with
representatives from the Army, MNavy, Meteorological Office, and certain
distingulshed seientists, At about the same time, the Natlonal Physieal
Laboratory orsanized a snecial ssstion of the Envineering Depertment to
deal specifically with aeronautical research, and an elaborate vlant and
laboratory were set up a% Teddinzton., Ewen in this relatively ancieat
neriod of aviation history, 12

~athematical and physieal investizeations were continuously carried
on at the laboratory and improvements surgesled b7 these researches
were -ut to oractical test at the factory. Questions of air re-
sistance, of the stresses and strains on materials, of the best
shane for the wing of an aaroslane, and the cest fabrie for the
snvelone of an airship - these and scores of other problems were
gystematically and patiently attacked.

Feanwhils, after 1910 thers rasg a considerable chanse in the govern-
ment’s sttitude toward heavier~than-miveraft. 4 sood many factors were
involved. Experiments with girships had not zone too well, and, by coatrast,
French alrplanes had a lonz serles of cutstanding achievemsnts to their
eredit. As m resrlt of the troubled internstional situation, Cermany, long
an industrial rival, be-an to acpear as a nalitical compstitor as well.

When the success of Count Zenpelin's airships seemed assured, growing British
dislike of Gerrany, according to the official historian of the Royal Air
Force, vade the mirplane more popular in Eacland, 13

In 1912, the balloon establishment st Farnborough became the Royal
Aircraft Factory, later tc be renamed the Royal Aireraft Establishment.
The Pectory, working in close cooweration with the Advisory Commitiee and
the National Piysical Laborstory, soon became the centar for practical
sxperimentation with machines in setuad f1lisht, and it is to the research
ani experiments of these three bodies that Britain owes her Royal Air
Force, The Eatablishment bsrar modestly with about a hundred workers, but
by 1976 it was emzloylng 44600 neorle, and owned & plant conaisting of
many buildings, 14 To develop an mndequate engine, an engine testin? plant
avd wind tunnel ware set up. However, in this case, ths sngine Industry
feared the no3sibility of a ~overnment monomoly cof engine consiruction,
and refused to send their motora to be tested, Not deterred by this lack
of cooperation, the Pactory encinrers rent ahead on the problem, and by
1913 had desizned thair own engine, blueprints o which were made available
to the trade, 1

12, Ipid., I, 160-2
13. Ibid., I, 5
14. Ibid.
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lore succesaful, nerhaps, was the Designin: Uffice which was created
to furnish drawin-s from which manufseiurers sovld eorstruet new models,
By 191¢ 1% had a persomnel of 275 draftswen, [t was also used during the
war to asaist the makers of sueh pescetine jtsms a3 phonozraphs, furniture,
cars, and the 1ike to convert to wartine aireraft producti?n, and in two
years it 1lssued 500,000 dramings to firms hitherto unfamiliar with plane
menufacture.

Moanvhile, the Toral Flvin< Corps came intc belns in 1312 with its
¥ilitary snd Jeval Tirzs, snd to coord-aste these tws Lraucies, an iir Com-
mittee was set up ic July of the sgne year, The Haval Wiuj was under the
control of e Waval Air Depart-ent conmanded by Captain Murray Suster.

Being under the strict control of the Adriralty, it was never entrusted

with much power or ziven mueh opportunity o develop along independent lines,
The ¥ilitary ¥ing, however, enjoyed wuch reater freedom, aed wes able to
earry out much research on its own. In Marchu 7913, an experimental branch
of the Military ¥ing was foundad nnder ' Jor ierbert Iuszrove to carry oub
fnvestications, Turir: its existeu~e, it dealt with balloenins, neteorclogy,
bombinr, musketry zné runnery, and coareration with ertllilery.

By tis time, tvo types of investizelion were being carried on. A%t
the Natisnal Fhysieal Laboratsry research on basic flight problems was cofe
dueted, while in the ¥ilitary Win: and 1ts squadrons the practical spolica=
tion of new theories was worked out and tested vith actusml planes., The
Royal Aircrafi Establishment szerved a similar nurpose, Early in 1914, a
headquarters £11+:t wss placed at the dispozal of Fajor Fuarrove to serve
as a further link batween theory and practlce; Esneelslly importent were
the researches carried on by this head-uarters flizht In airplane wireless,

The outbreak of the war, therefore, found En-land with a small but
active air force, and the beaginnings of an excsllent research orqanization.
Howaver, 1n comparison with the other sreat powers of Europs, British aero-
pautical resesrch in these early days wes very poorly sndowed, Between 1908
and 1913, Germany had spent about 32,000,000 on seronsutiss, France
$25,000,000, Russia $12,000,000, and Encland $3,000,000.

The war brought about a sreat expansion of existinz establishments for
ressgreh without making too vany chan-es in orzanization, Ia 1917, the
section of the Enzineerinz Department of the National Physleal laboratory
whieh had been handlir 7 ssronauvtieal investizations was reorzanized as the
Denartuent of Asrodynamica and s number of scisntists were assisned speclfic
research problems, One of these dealt with the enyine question, Although
the Roysl Aircraft Establishment had deaivned an enzine, this had not been
devsloped by any private firm, and the Ro al Flyinz Corps was virtually zith=
out & svitable snzine, Pendinr the develorment of an adequabe power plant
of British manufacture, engines were obtalned from the French until 1915
when certain British motors began to come off the assembly lines. Unfortu-
nately, these wers not too satisfactory, and in splte of the efforts of the
RAE and an Iatsrnal Combustion Eagine sub-committee of the Advimory

16. Jourmal of Apolied Phygsics, Auz. 1943, F. 399.
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. Commistoe ~m Saronautles, “ritish wvlation dnrin: i war wss ¢ asiderably
Sandieanped b the lach of & 2 Iteble =otoe, 17

In 1920, tae idvisory Comriites wne -snamed the deorrmmutlesl lasearch
Cosmitiee, and lts funciloas were sonsideradl; ~rpanded. Sub-soemlttess
were 1ot 1 oy aecidenta, eir Inveationg, asrodynamles, mnilnas, neteors—
Torry »~¢ avimilon. The fujctions of vhe Committes were deflaed as
Follows: (1) ) sivise tae Lir .ecwetary on selentific prublema;y (2) ta
ople mancme s ylitlnes Faw, and to $1itiste rasserch; and (3) to supervise
asponaiLleal regearey bt the ‘Tntloaal Miysiea) laboratory. Tharowgn its
eotivitiaos, 5-» er>mitiez hug mmds Inmortant comtributione le tae following
Pielde o gam oitlcal taventl+atinar (1) seale eifect, (2) stabllity and
2ymie-l 50 g-inain o, (2) anto=rotatism and asimninz, (4) flutter, {5) air=
2311 taearr, {F) mablsn of the surfage tayer, {(7) rests%gnce, turpuleaco,
and strea~line =otion, a~! {8) alrflor at sonic spreds,~~

T 2 ittee 30 teat 11 ~lose b eeb elEh the other svencles interw
patel 11 noroprileal eesearsi,  Thesust *te A Linietey anl the Direetor
of seloniifls sat Injustelel lsacarek, it w3 eole b soordingte Uts work
with Lae Liviies hwei- e odortaken gf the yarious Alr Vinistry bxperimentsl
TeLalllatr ats,  Throi tis oontechr with the Saciety of Zeitish Alrcemlt
Sonatr.chors 1Y wre nenalntel w7 i% the qe~de of alvil aviation, snd was

Cragent?s wind by the Jlr "alstr- o ditribie rants«li-aid Lo ladivie

dugl regepreeliorg, 9

(] stwept 1920 and 1229, the Hatleal mvateal Taborabory's deowrtment
of ierodimamics worvod o varlous ryleticn problems,  Althoush bislane
stabillt; provlens wa=e falrly 7617 'inderstocd by -ow, the same cannot oe
gald ‘o= Lhe ~:opelane, Thet the shift to this tyne of nlnne oczirraed,
thyp ntlonal  rooratore mado n oaveaial ootat o studyins monovlane stablillty,
and w s straced In thils reasmren ot the oulbrea’t of the war in 1937, Turiag
wals merlody vie BP0 worad 1 4losn eontact Wity L-e Jistincuished nyeie
claty, Smofessior T L. Taylaor of Cartoridse, Close stiention was also paid
Lo the meargroa nf -eafesadwg Fratdtl and vom Yaman i1 ermany. U

cqeq e Jir inls.wry apd osen watabllshed {2 1917, 1ittle chan e wea
made Ln tin research sstend,  Iowewer, i 4le 17330's chanves wera made in
the oo o erordlnatins and {nte weding *he Mmostlons of the d1fferent
arencies, .fror %.e vex, sgaearch had beet aszlmed t~ A directorats of
the L1r o mell kiown nz Lhe Technical Demmrtment,  ‘orever, the Toyal
rerosautics]l “oclety felt that -1 arran-e-ent =as not Cavorsble to the
stitly of vasle [Yisht problers, sy at thelr upving, the Alr Council of the
rinlrtry et u> o new [lrsetorate 7 “ezesrsh and rlsead it under the [evarte
ment :f Sur~t an! Desenret. 7L

174 Jorea, The Var i Yhe Ay, IID, 253=0
1% "Tuture oF tha feronauvticsl ~~asarch Comniitee®, rlisht, { ta- 1°20f also
Nazehroai, ir U, 3., "Aeronautiog! lesearch In Eangland", veper road
at L¥h IR, inmo 2430 Let 27
. ~, Tieneris, 1.5, "Iha Srocress of Aeroiruileal “esearch In ity Lrltain”y
~oer rand at Ath 100, Rowme, D30 of 27 NATA Liba
2C, n17, T T.y "Aerodynamic esearch at the WY, naoer read at "oz nielas
rratfor aft dhe TAS, 30 Jant 37, 1ACA Tlb,

21._Afrera’t Eacineerini, ‘s 35, YII, Wo. 75, De 105

THIS PAGE Declassified IAW EO12958



This Page Declassified IAW EO12958
|

LD

However, ln tiwe tlls arrangemeat was criticlsed on the grounds that

. tiie head of this denart.ent wus too much invelyed with su» 13 t: devotas
hirsel? sdezuately to reseireh. In 1335 the dut as of t ¢ Sup 17 and Rew
search Gectio: of the ir l.uncil wara 921it in twos tLouere was nas Lo be
onsy wabar {or “ase.rc, aml levelioant, ot tne wemher for Tunily ad Ore
g-niz.tior, inder ‘ese.r:h a4 Jevalss wnt wera placed ti.e Directors of
Tectnical sveloprent, Scinntilic Ressarch, anc fercruautlcal Inspeetiom,
Specisl menticr skould be - de o the Virector of jcientific Aezeurel as
ke exyrelc-ed o suneevisor scrtrel over the "l *inl.lry's Dzperivental
Est.olistnsats. Trexe 3o sirte. L e vefre-re-il--ed lants ot urtle—
shar fer 1umd Ldrerudt, oo ol Felixstors for sew lwcs, o.d the Awr
Flolety (aseratory at et tensin-ton for orosicar oo shealcsl researcr.
Thas, rasesrer [inctiorie vwere tuken ~ut o7 s1:.1y anw ..ve: Lo 4 netber of
t.e dr Jowrell abo wes Lo te .0lo Lo Levats falr tie tu ther,2?

Clvil aviatle. rescarsh, vith potentlal vilue for :ilitary aviation
&9 re}ll, ras stl aletid oo ovirruental soosiales or special pranta. Yor
Li.e vear endins 31 ‘larel 1732, tlte coverame.l -a.e L.e : llouwing grants
to assiat ciwil aviatiom:

Ivseric) alrwajs, Ltd o . . » » « .E 351,000
1icht alrniane clubg. & & & 4 o o &« £,500
Wationel 'Flying Servipes, Lid . « « 1,50 (23)

For o nominel fee, the Natl:nal Itysizal latoretory w.c available for s-ecial
* research for any of tle rivate uermitlical cocerns. s zreviously indi-
. cuted, In 1937, the overnment made ® 1,534,730 avallable Lo the [lghting
services for serunsutlicel researci.h

*ile goverorent subsldles Lo the uir inlistry nave uiually been wel-
cod, thare has been sue 3 wathics to the umonts spost on rasearch-—szall
as they were. G, G. Oray, ardert adzipsr or Nazd Germnny and editor of the
influsntial wamusine, The lsronlane, violantly attacked all of the effonta
of Beitish eabinets to centrulise &nd ecorilinate .eronauticeal research in
tio 1,2)'s and 1730's. Nucl ol bis ire wrs reserved for the Tarnborough
Sstablishrent unc tke £ LOC,000 4 ye.r which the ~overnwent ex,ended upon
1t, Typical of tre editerials which arpeared in The Jeropiane is this ea—
serpt fror the eaitorlel saze of the isaue of 12 Fecruary 1736, Duoting
torles V. *1len of the Scalety ¢? Lritish .rcruit Comatractors, ‘rey stated
that

"The prroblem of alrgr.ft is not solved by losiccl deduelices from
exact datse. » o Alreralt desipn is en ort wa ol o sciencs, and
toe cvolnt is soon reucled whers the rescurces of sclence Lrsak
down: ang the crective genuius of the desigrer In the exerclse of
Lis art becoses laramcunt.' In other wores, (cuncludes ¥r. Grey),
our £ 400,000 4 year for Farnporough gogs .own il drain to finance
a lot of myopie pseudo-saientistes poring over hLaystdcks on tiw off
chance that there may be a nsedle in ohe of thea, (25)

. 22, Ivid.

23. Beport covering aviatlion laws, resulations and policies in England,
France, Itely, -apan, and lussia, n-2 Lib,

2. 308 above, p. 123,

25, The Aeroplane, 12 February 1736, p. 193
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e unprecsdented demands made upon 3ritis't produetion after the oute
break of the ssacnd "orld Xar finally bra:vhi aboit a enmolote recrganiza-
tion nf research assncies. In FMar 1740 a "iala%ry of Alraraft Produstion
ras formed, Agoordin to the enablinz act, one of Lus dutles was "the
dealm and inspactlon of, and research and experimental work in relation
to an- artloles reoulrod by the 3ecrelary of Jtate for Alv, or the Alr
Gotumell for the nurnose m’oresaid,® <€ leronsntisal research, therefore,
wag ~ow B part o7 Lhis new i lnistry, and no longer a resoonsibility of the
Alr - Lalstry.

[n the 'inlstry of Aireralt Prodictisq, researct was plaeed under &
Controllar of “sssarch and Developme:it, and a sontroller of Comwnloation
Equiprent, The Goniroller of Research was responsloles for selentific lne
vestization connected with all airbarne equl-ent, (exeluding iters 1lke
radar and ™adlo whleh were the reasmsibilitr of the Direator ol Cormunica=
tion Equipment), used by the RAF, Navy, and 2%11'11 nireraft bein~ manufsctired
undar the Miaiatrr of Alrersrt csroductlon. To insure the prorer distri-
butlct of ressarch projects, as vell as the sonassrvatioa of eff rt for major
arojests, tho=e vas & Directors issasreh ayl Development Comittee mesting
tulme monthly, It esnsisted of the srineipml directorates in the Department
3 easarch and levelorent, and was advised by Tochnlceal Advisory Panels
eamosnd of Lhe serlor represantatives of the nlne h‘gporimn’ul uatabl Lghe
nants ani e headouarters directorates concerned, 2

The Teparimant of R © 9 was dlivided Into dirsctorates as followss

gl) Seimtific esearch, (2) Technical Developnent, (3} Fnzine !ewelomment,
4) Armewent Veveloment, and (5) Communiention Development, The respon-
sis1iitiez of the Lirestor of lelentifie Tesearch wers especially great,

o wms to see thai t-e neceasary aclentiflie work was done, and anrlled In
Immedints developrent, g thewef~ps he had n certain supervisory control
aover the Tata.?1sments .0 ceriain departhents et the HP., Ho was also
rea > siole for the seslnment of o nool >f scientiata maintained by ihe
Rinlstry o Alrereft Prodiction to the varlous directorates where they could
wo £s weded, Throush tha Seisntifie idvisory Counall of the Hinistrr of
Sunply, he mainta’ned eottact sith researoh staffs of other goverument

s encles, Likewise, he coordinated snd cireeted to the proper olace tgg
wort of the variouvs Jperailons “essarch Jectlons et the "AF sommands, <7

Trne Dirsator of Teshnlsal Development was responsliole for Lie alr=
frane of Pritish planes and post of the cquirment, as well as tae lavesti-
gation and testins of ell nex and experinental desijna. The worx of the
Jirnetor nf Lo ine Developrwsnt not caly ineluded the power plant of Dritish
planes, but als~ covers? propsllers, fuels, and cilz. The work of the
other direatorates i clearly Indicated by their neves, s1d does not require
further descri~tion, The paracnnel of the scleatific and techniecal staffs
at the Kinistr- of Afreraft Production totaled aboit 5,800 persons, of
whieh approximntel 7L —ar cent wave clivilian, A

e mlavdsy ‘ay "The work of the 'tnistry of .ireraft Produetion,”
Flring, sest 42

7. V1liter Attachs Heport, o, "F97?" (n.de) Ae2 ib,

27, Ihid.

2Ge IDlg.

3. Dold.
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TWiu-nlly, the mor' % tha o=t Alreraft 7stebllshmsnt was entirely
mnce::;:ted ‘a;x war problorw, The work wes usually of = lonjeters nature
favolylin” projecta tating ~ore tha~ 12 monthe, It was mstimated that at n
1nast ©0% of the testn anc atuliss *=d an iowedinte practical appliostion.
Tnweatizatlons oovared sueh flelds gs aerodymanics, englnes, radio, inatru-
wants, photu ranhyy aireralt struglires, ermoment, slsctrical engineering,
rhysioclogy, ard 14l teata.

It was sugested by sone that the Ministry of alreraft Production
should econtinug s a essarate uinistry after the war, snd be responsible
for all "regearch, development, and aup-ly of alreralt not only for the
Royel “ir Ferece, bul also for the Apsy, the Fleet Alr Arm of the Royml Navy,
and elvll aviation,® 32 However, there 1s 1irely to be mmeh opposition to
thls plan from tha >lder sorvices, and &t present it is irpossible to say
Just what sort .{ vesearch orzaniz:tlsne will oe malatained in Eagland af'ter
the wer,

In conelusion, 1t may be sald that aermautioal ressareh i{n England hea
sufferad fror gows of the reneral problens of Iritish solentific inveetigation,
There s~end - have deen a ceral~ slownent on the part of corporations to
recosnise the value of Industrin] Taboratoriss, »-d, as pointed out earlior,
sclonce in "njland is poorly euprlied with ponsy especially when compared
to the genercus outlays which ure provide' b ihe Awericen and Joviet governe
wents, There has wlac been 2 tendensy, oboervable In so-e quarters of
ritish neienve,to favor sompelled sreetlcal s-plieation and teehnologloal

lopmert af. L@ axpanse of basin ressarchj on the other hand, thoss sngaged
In research at ‘he universiiles have, 1n the mst, felt a cortain abligation
to resain in this =ork and not bec,ra too mugh 1volved in preetlionl aprilie
2atlo=s of banle 1dsas, ‘lowever, thore la 1ltile doubt that these attitudes
vere coigiderabl - nodifisd by “he In3t war, and have probahly been coopletsly
broken down by tils present ome,

0n the other hand, asromauticsl rcesarch hea enjoysd oertels definite
advantazes in the Unitsd Finpdom, ‘nos the need for this type of investize-
tior was recogilzed, the orzanimmtion of the researey was logioal and vells
concalved, and I the appropriations have not been too large, the quality
of roat of the work was hish, and dompares lavorably with work done 1. other
ocountries, The sochination of m ressarch organlzation like the National
Physionl Laboratory with a tentin: sastaulishment iike the Foval Alreraft
Eatabllshnent apoears to have Leen adeirable, Since the TAE possesses ample
facilitles to conatruct and test full-scale oxdels, the ideas mnd theorles
of the 'PL co 14 readily ve translated into prototypes. In ihe opinlon of
Alr Vice-larshal 3ir Sefton Srencter, "practicelly a1l -riwate desimers,
althoush mo-e of them may have been Litterly onposed to the po loy Tollowed
{2 eonnectlon with the Royul Alrersft Faetory, admit that they ows mueh to
tha hi~y standards set, and to thes Inforrmtfon distributed by this  overnment
Institution,” 32

. hid.
2.

Ld.
33. Jones, Ite iar 4n the -z, I°T, 259
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&30 raisercrtyr 13 the close’ ohinesbion aalatained by the 4ir
YEalates v1ty 4z Tatlenat fhyalcal aboratory, and bthe lferonsutlcal Te-
seareh Commitine, Thnier Bils getenn, 1t 13 2 covnerativaly aimple
mtter Lo studs ¢-e woblemz of nersiqutieal resea~eh, iiztitute the
asrrooriate sclentifie imvestlmtion, avd thew, thwr 1th the wedius of the
R.o, &zl the new discoverfes in ractieal r.ceriments sad test f11-hts
with full size worrin: nodels, Thiz slose unim of theory snd oractliee
1z one 2F the rost satls®antory wooedures in ritish asronsutical re«
search toder, aad wlll doubtlens Se msintained In Lhe coring years.
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Thstever Lop %07 & 07 At glorenl war, Lhers ean Be no detying that
Je=r i enclieers nad gefontista ners Slrst in Lve alr with several [undae
mental vea~ommg ae 2 Baee Lhe »iagites and 0T ses driven by rosoet and
Jet oromIst-n,  Althouth 14 1s probale that tne oressure »f war Jorced
a oremgiure o= lireat of Lhege Lumoval .ons, <~lor to thelr acheduled
jeyelnr—arty nervartieless 4er have see ga7Plelenily destruatiye 4 asine
the 1lies gronailera®' = o irehenalen, In view of tas relatively 1inited
regonraas ~f tve Seman ore-rar siata as sorogred wldn tious of the loviet
Union o Lhe Talted 3tates, 14 iz ~ertinent to ralse the guestlon as 4o
Y onnt wt o B Sapmans wer  auls ko grente thess weapcng sefors tae A'lled
regeaps™ Troaprborleg 2o 00 el o= Inbo speratioa,

Ts#& enovarg a-~» ssreral, ‘me f the~ ig Lo ba foopd I & renark
attribaled Yo _the Froasian “int wwds o mtry was hented it by the armlas
af Tamoleoay T e~y b omave ood Wit our rDv9s whet we lack in physieal
rean ress,”  ormany AIA me'e tood with her rlda what zhe Tacied in ree
goursed, n he winetsenth eentury her universiilea sroceeded L' foster
rozearsty I golentifle Pleldg whlle alacwhore n certaln acadevle a-obbery
%eY selence “rom "eontanbaeilnt' the unlveralty antll a late date. ilor
seleatista, ~overreents, a4 [ndiatriallists had ialtlated Y sxteblishment
of ressarc™ schwola, resaarch Insiitutes, =] the sublleatlon of speclalised
sclmtilfie Tonrnala lon- balers heas were ci- on elaevhera, Ferhana *he

. menteat ndyantn e o Jeriwn aolomes waa Tte wigralation with the tradition
of Jerman lasrminz, »lua thn reest orestlre sgoraln $o the sclentist by
virtue of offininl reenmiLion “op hix achleye-snig, o wag ar Important
-l Lihly rezseated memoer of the matio sl xni ToesT communlty., Ia France,
Ttland, w1 Y tallet tates, e el v, fi-ht for this reconiliong

In faet 17 15 deubbful wieiher Lq Lha ©ited jLatsas he wver hay nohleved
Lue ~ubis esteem lo1~ a20 franted Wlm in lerzany.

T wiieees anl sresislon ¢f Lhe Ger-an ressarghior became rovarbiel,
o wnd an Inte s eurtosiby together #lt- 't la beat deaeribed ns: an
Tgamesirtion of & mmilant and oxmet detar—inatlon of tae siructurs of the
sorli, e be.lef {n ths L trlisie va'ue of surc selentifie truth." 3 with
t1ils reatal svwroret and sgulipnent, with & hish de<ras of ztate and commmunlty
snrealation, the real alvanta e o Jerman scleice ecarme 1n the Iast quarter
of tre ninetesnth century, sfiar the fndustrial revol :4ion had srrived in
Forae, Ger-wmn Industriallalas wroeeeded to accent the theoretlea) smelentiat,
w.ieh I rore tlan ponll be sald © r thaeir cottaroraries 1n Dnplend snd
the (nitmd lntea, “Yherens the Tregetioal” Cuni-esa men 1 tos YTattar Lwo

Te ‘rewmred Uy Tente o T whflielsel, A TIT, Aorll 19454
2, wmobed 11 -, Y, larts -rae, "Tee Serran Cnlversities avd the Governmens,®
i1 the Annals of the Anerlean fegdeny of rolililcal pod Scoelal clenge,
Vol, 200, ov, 1938, 232,
@ 3. 1. 7 bernal, Ing Seelsk Cuaskien «f sclease, (london, 1939), 212,
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. sountries tended cither to desnise, »r at sesh Lo 1more hhe nere thecretleal
sclentist, In Jervany ‘he Industrimlists ‘winiered ¢ ally themsalves with
A’ Lo nuele vne of the theoretlclan, 4 In v shemloal induatry this elose
1iakaze between lndusir: n+d the ~ew theoretiaal chemists peld hardsors
dividexds,

Bl wore than laduziry benefited frov Yha efforts o the theoraticsl
men o scie.cc, The atsts was involumd, m:d 1L was I “ermany et the full
valus of selencs In war -reammration wes [irst ammrecisteds To bs s:rs, the
mllitary dld nct entirely ghave the snthusiesr of indusiry for sclencej
neither did 1t in io~Tand 5r the ‘nited Ste.ed, ® & there was poh enough
onroaitinn within »1litery eirelss 13 preve.t Lthe jerwan Army fron being
the only sme whigh ‘ossessed any effective aclsntific sujsort shen it want
t, wer In 1514, Sermany's sclentlsts were =ors aqumerous than those of the
other 981" L-erents, and {~ore laportant) tiey alread; were in close contast
with fwduatry, To overcowe thla ecombinatisn revilred the combined offgrt
of ihe enbire wurld, asd evan then tre lasue was In Jdoubt for n time,

ifter Yorld Tar Iy Gerany selence reechead ita mpex, Ite atate lon; had
gurorted selence with an sifectively organired tegchlin) system of elsmentary
a4 ndvaneed snience. flon 14 mupported oranized research, True, %o sums
were 1ot larze by our standarda, bot withi- the Iimita of her ability, Serw
many l1od the wey in orjanizad regemreh, It {x epatimetad thmt In 1330, 10
»1l1Y 0 Tsfehanpri-s were soenl upon researat by the teloh Jovernsent, while
ths statas rovernments contributed asproxirmetely 20 nilll s more, all exclu-

. slva of militar research, And tiils wx3 nore than Sritais was sendlag.

Zhan the aatimeted anunbs balnt svent In lodustrlal reaearch weme added to
this Ilrare tie total becarm pormathing 1lie 50 ~er tent more tnan inglish
-;xpendit 8 for researchy viewed In terma of the dlsecreranay ir nmtionel
O

Perbans even —ore lrporfart %hs o state-s .oported zclense was the growlh
of the prastice o™ 1inkin: solence with heayy industry In such » way that
the rasult riveled the positlon of the universliles, Tha movement ‘md bDenum
prior L0 Toprld Tar I in the oreation of ithe :slser H{lhelm Soclety's

Lo Ibide The oporobrium heaoed upon the so-cellsd "Srain Trust® in the
United States vers urobably i3z Lased unon gimethin: move fundamental
trnan nere dise-vrespent In rolities, 4 1s & nlee 1lJugtration of the
haole dlatrugt on the nart of tho practies] bHusli.esz man For the so-
eslled frpraction] man of theory, althonzh In Shis ease oost of the
epitioism wny 1irepis’ towar 4 e 3o0ln]l aelentist, :t 1z gimillesnt
trpt no effort wea rmade b distinmish Hetwnen the oreotitlonera nf
gnelal seiences ax’ maturel ssiences, “ote too thei the popilar eovle
strira ecitinue & denlet the nrofess=cras na "Profs Tusle,"

t. It 15 ~lalmed thah ths ler-ans -1l lad tsc wen for svery wan ther losty
for ev-ryv Jerman alrermft 1oty six enc~y slanes were destroyed.
Llley 172, Thase clatins bear “mtcql: - aceliat A1lled floures, nartl-
clar! © for the war iq the alr,

@ € Ju t. veraal, Tig Soslal Buictim oo ciensa, 13.-200.
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Institutes in Berlln, GBtilnzen, mnd slsewhsre, Thege mere Tounded Dy an
asscclation of business mexn, and deromstrated a solid aprreciation of the
dependence of industry unon science. The inatitutes were devoted to fundae
montal researci, mnd thay were not hound to the developrent of immedlate
fndustris] products. In addition, nrior fo the depression of 1931 large
gherionl and encinespiny Tiyrs were matabllshinr research department s,
lavisily ec Ipned i1 & way shieh no university ¢crdd anproach. Frri iermors,
the staffs »+ not “orced tu rely uscn Ymrature ressarchera fresh from

thr trainin’ secols. Inatead %hey atiracted sclentists of international
re-ate suo were sxpeciel Lo devote only -a=h of thelr tive ta investizatione
wileh mlib prove Incediately orofitable &o the Tirm; nost of thelr effort
wenl o researches of a fundemsalal nslure,

Aerunaubical Jezearch

German asvronsutiesl proyress thus rested upon = supsrb seclentific
tradition. "e powero@ {1l+ht firgt nressnted its technlcal problera in
the yeara prier to Vorld "ar I, thers was at hand = solid hody of baslcwork
{7 mathematies, physicd, chemistry, snd envineering upon which to draw.

I the a~olied Tields thers was available a substantial body of information
c1 the strenrtth of meterinls, durabllity, and fati-ue, It was not necessary
ta start fror serateh. 5t varlous other types of Informstion necessary
for aviatlol never ha! besn ieveloped in cetall, simply beecause other teche
nies ned ot needed them, ! Very qulekly it nes recoznized in Germany that
the practical and empirleal methods used Ly Otto Lilienthal in developing
his 7liders mere not ndequate for uviatisn, Thers was the ~ressure of u
seriss of fatal zceldents and t-» nowled-e th-1 other sountries were en-
tarinz upon naseent prorrams of lavestirmtion 1n the fisld of aviation,

Eut mope imsortant there was the Initlative of the Kaiser, his brother,
Prince lenry, and of {ount Zeppelln, stronzly supporisd by tha Chancellor
and the Prussian .iinister of tre Intarior.

As emrly a3 19C7 Sonnt Zeppelin siressed to the German iuseur at Yunich
the neceaslty for aeronantical ressareh orzanization; In the same month the
Yaiser, as ?in~r of Prussia, eom~maded the sglan uniyeraitiss and technlw
ral Institutions to <o mora for avlation, ° By Degembar 1307 the idea reached
the Qeishnim - for the Tivat time when s ~roun of renresentatives presented
g remanre sealin- the sstrblishment of a nodernly squinoed research: insti-
tute Taov Jishter-thmnesir wor at Frisdhrichshafen, under Count Zeppelln.
Lon~th cebhateg eaamed iz 1910 and 1511 as to the sroper locatlon, for Berlin
waz the cholee »f the #rugsian ar “inistry beemuse of 1ts central location
v1{n resoeet £y t-e entire eountry, 212 both the site cn the Bodenses end
thet at Frantfurt a/m were forced to yleld to Berlin,

The -rojleet rapidly oropressed., In Juns of 1911, Frof, Herzenell and
Dr, Ludwig Prandtl produced a memorial for the wroject and a wonth later

7. TFriedrie4 “eewald, "Cle An®-aben und irbsiten der DVI in Rahmen der
tephnischen Forsechunven,” in Zeitschrift des Verejnes veutschen Ingeg-
j._gm' Bdn ﬂ, er 1.7‘ 210 apr! 1937’ 471'

2, &, Sasumker, "25 Jahre Vi, in Luftwlagea, Bd. 4, Nr. 4y Apr. 1337, 95«96,
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the Ministry of the Intarior pressented to the Prussian Tar #inlstry = plan
by shich 400,000 "arks wo:1d be furnished for initial osonstruetion while
200,00C ¥arka wou d be required for msnual operatlons thereafter, The
raiyer paintai~ad “iis intersat in the proposal. After the aray mansuvers
of 1711 he dsmonatrated & Jively interest in the adwmnsesent of aviation
end rezarded Lths erection of & Jertmn ressarch Inatitots pin{lar to the
French an urgently necensary,

Or 20 Aprll 1712 the resesreh Instituts was founded at Mlershof, ous
of Derila's sevicbs, The new Deutaghe Jecausheanstalt fuc Lutuancy (Vi)
thus besamse the fosml point for tha svistion interests of lJerwany. As
founders, there were resresentatives of the Felch Yinistry of the Interlor,
the Prussian Zar Flnistry, the Secretary-Gemeral of the Falser Hilwln
Soolety for the Advancoment of Salencs, the Joolety of Certmn fnginears,
and a substantial 1ist of names rejressatinz the larger Iirus in Cerman
{adustry. To the first adeinlsiretive oouncil of "Vi. came wen whose names
rnd products already wars known over the world, swong theo, Benz & Cle,
Ooel, Sperling, Adolf Naialer, and fobart Bosoh.

e wooorial direstel ta the Felohataz o1 the founding of the new
{nstitute is of interest. It pointed to the -reat develaprent abrosd, as
well u3 to the necessity Cor aystesatlc ressarch in order to cOot=
struction and thereby prevent mocidents, And 1t siressed that the edvance-

oot of aviatlon mould oosur throurzh seleqtific and methodical investigation,

that thars =ust be a narrow asd olose cocperation between the LVL on the
ons hand mnd ths oniverpitles, techalcal hizh pohools, and stats tasting
of floen on the other. 1 Dne sdditional point sho:ld be considered. In

the final dlscussion over the satablisiment of DVL thera was penaral agra- -

ment tha! thae institute would serve a more useful purpose 1f it were to
remin beyond the control of & reqular goveramental department, Thos "V
heoans & "rezistared apsooiation”; it was able to develop freely with a
degres of autonoty not obiminabls hed it bean creatsd as a subordinste
branch of an existing gowermment azsney. The stata contributed

one=half’ o the ariginal cost while the anntel mambarship fes asoun to
to 5,000 *arks, 11

Among the tasks glven to VL was testing and oetbing up astandards of
safaty within the aviatlon {ndustry, In fact its [irst sssignment was tha
tethnlcal direation of She royal competition for the beat alrersft motoer,

9, A. Bagumier, "Dle outsohe Versuohsantalt fur Luftfehr4 in Rabeen der
doutmohen ' uftfahriforachung,” in Zeilschrili dex fsrelnes leutaohan
(CD), Beu 31, Br, 17, 24 ‘7v. 1937, 469, It is worth noting
that despits the -rester natfona! interest Involwed, the oitlsena of
ggw;ha' yigorounly oprosed sstablishment of the ilnatlitute 1n thelr
triot.

10, 4. Basumker, "25 Jahre IVL," 93, Im tulc comeciion it should be
stremsed that the Jerawn ITaohalaghe .odchachilsn ere such nore advanced
than mny Amerliosn hlsh mchwol. Those at Aachen snd 3erlin, for amrrle,
would rant more as advanced snplneerin? lastitutes than as nigh schools
1: the Aperican senso,

11, Ibid: "Me Deutsche Versucheanstali fur laftfabrt,” In Dis Lultsmghi,
fefte 11, Mov. 1727, 535, Pirat director was Ir. Dendsman: and one
af the Plrat assccisies wan M, Ing. 7ilhelm “loff, later a longetize

director of ths Institute,

/135
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. waleh lnvolvsd the rroof and testinr of 65 mators »ithin a yesr, Then in
te fall 1913 cave e Tlrat threat Yo 1ts ajhere of sompatence when the

#ilitary annoinced 1ts {qtentlon of sstanilswing a soeclal nilitar; re-
aearet institute for mvintlon at Toberits, I-we'lately the directer of
P 2irected a mera to the Malstry of the Interlor, pointiag o.t that the
thoutht behind srection o Lhis new Instii.te vested upon reletively
primitive round, He deanlsd virvorsusly thnt IVL was an unperoductive
scientificathsoretionl orraniantion, sopareantly astinz on “he daleise a-ainat
anpe mititar: leaders, w.o kad deterzined to set ip thelr oxn institute,
dare [Hr tre (irst time in the history of lerwn aviation techninue aspesred
a4 sharr olap’ seteest advocates of seientifis rageare and thoss who suppe
orted testin-g In thla cnse testin- was desimatsd sx a proper rleld of
actlvlily for Vi ~11itary. U1 27 Faoruar: 1904, tse tinlater of the
Interior Informred “V0 that the Irusalan Tar latster zould estsblist u close
connection beizses the ticinlonl testin: comlttems rnd 170; the teat ra-
anlis 1n the Tiald of "Llilar ivinilot woild be vade avallable to Adiershof,
he noaltion of VL waa thus Cived az a handmalden of the Luftwalfe,

"VL zag not the onl- rogsarek Inatlitute in exlstence prior to the war,
Ag early mg 17CT Tp, “udely Prandtl, the Univaratty of Zottingeh, sonstructed
the fi~st wind turnnel it Jermany an! by 1712 ihe gerodymamical lsboratorles
at Gotiln~at mnd thae Tmpiniselie Jdofohsenle at Aactien hoth seve well ssta-
olisnads But 1t was the ek of TV, to draw “osetier Lhs work of all of
thear riztitutes,

. Forid Far 1

By the eve 3f "orld ar [ the ‘erosa vovarament had snant mpsroximately
132,000,007 on a<ronsuticeal researcl, » 8om mors Laan 10 times thwt shant
by tha Uritlsy and bebtor Lhan 60 tires t:» Uglted Jtates sxpenditure. The
farssl Wl of t->i1r wha had brought DL into existence two ysars sar ior was
rore tamn Justified., Tha (nstitute posseszet some 70 workers, 1t 'ud sewsral
notor tegtiny stavis, nn electricaly driven aronellor testin- Instellstion,
a witd tunnel 7 75 em. Jimmeter xith an nir apwed of 50 meters per necond,
and a colleatisy o™ mrparatus for the zeaarransant o stresses, Furthermore
already in tmo vem~3 of sieration 14 hed establisqed its workiag proassdurss,
and Its tnblaf af wxpsrience and analyses of tha atreagth of saterlals Zor
xir “ateriel, 3 ion ths task jumped snormnisly,

In the enrly weeks of the war, .VI. awe up nart of its nermonnal to
the aray, soma™tl- asting voon *he sssptlon that 4 eonflict would ba
nf gtort dirativie Soon however, I beoame nasmsacrv © rem]l soe of the

12¢ 3 "pe.rkery Y25 Jahws TVL,Y 77, Avareqtl: ¢his was a recurrsaos of
L 011 strirrle betwess the “yractlical™ military met and the "theor-
eiical™ golentlata,

13e /o Camackew, Y1le Dentmehe Ue-suchsanstalt fur uftfahrt in Ralmen
Joy detsches ufifahriforas m7," 457
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. perseniet from Lhe Pinld arvy, for Bn inerea~tn:ly heavy burden was Lhrown
uman 5w Adlers n® in*itu‘bn, ve woll as nunon dotitlazen, Now mueq of the
g™ fort wenk to *he texsi -~ of -otars and bhuyireds of thousands of Instrue
renlz; at the snne tize "VT seea~a nn "alreraft workshop," the cexter of
the Jernan Alr Ioree. 14 aitervised the technles? developrent of =llitary
avintiong, tsated new 5 en o° ponbat sireralt, a-d throghout Lhe war
vans re¢ to retain itx ori‘.;{lm‘l inda-andent atabts.;‘- » Ax a matter ol faet,
¥ajor .iejurt, na repressntative 52 the Cormandiny Jeneral »f the uftwaflls,
{nslzind tat the Aper winhed thiz for &£+ conbinue, DV.'s effect and ine
fluence ups1 Lhe siscess ol the TuMwaffe ars i’ﬂly apprscinted, Twanty
five raars alter ita i'rvmdmg, the agl ehief -7 the technleal seotion of
the Alr  inister maid trib te Lo the VL pod dded that it was rreclael ly
the tIal6 of avistlon which Ae-onstrated "how difficult It 13 %, separste

the pllitayy zt»iidn” powsr of » nation fenm nereansnt sclentifle investle
wation,” 15

Tefeat “riiv4t an o1d to the intense sctlvity of TVL, In 1913 it still
had some 100 wrso'mal, of »iom 1] were aclentifie snglneers, But by 1922
the toile’ lad dropred b3 15, only tun of show were dnglneers, The Yersailles
treaty had cut Jerman aviation effovt to & verv low poinit, neverthcoless the
YAZA repressntaiive, wislting the ¢~ intey In the s-riny of 1720, :ined ma
imoreasio- t st deynite cf«-f‘u*.., tia serwang flrale oelieved 11 the futurw
ol gon ereial wylstion, fegourch never Jid cease altogether., lown at
Gottivave- prof, Prandtl a~” hia azalotanta “r, Mbert Setx nad Ly, Cerl
¥ieselshrr-av~ had a new wivd Lunnel of 2 reters diameter whicq was described
. br an ATL poopesentative sx Lhe Piinest arranement 1 have seen 3o Jar in
nn wial bunnel, Iteludince-in-land,™ Alrsady 11 1323 thers waa telk of
gonatrustine a new "V, nit funds rere shord, ot €110 1%27 was thare a
ra T et find for the institute in the ~afch budzet, and from this time on
the Almector of "W, ma lovver waz Moveed to Justlfy 1ls needs quite sa
carefly,

veaawhile the work of lrrest!atlon rodeeded at Jottinren and at
Aachet, rrandil at Jottiaren had Toqe much mxcesdin:ly laborlous work in
the mathemstics o” the wotloc of ¢ ~oreasible f1uidss ala theory of. the
boundary layers was wid=ly known, 3y 1921 Theodor won Xarpa:z at Aschen
presented & 3i~n1illed mworentun thaarer;. for the boundary laysr, znd the
Asrodraamic Institute of ie Techaische ﬁg,dgmghm at Machen beosse one
of t‘** loadiny aeronautics] researsh centera of sermany, alony with Jottingen,

Tara.hact the -ostewnr neriod orlor to 1333, there parzisted & shortate

1L. "Tle leutsche Versuchsanstalt fur 'ulfahrt,' 1n Lle ‘uffwecht, left 11,
E)V. 1'1?7' (13)"(3 A ﬁg But-_m]’c!', "25 -f&‘n‘ﬂ AR » ICC.

15. Iglds 4. I‘Aaumkw';f ie Deutzche Versuchasnstalt fur Luftfahrt in Rahren
der “outachen ultfabrbtforrschuni¥ 470,

1€, ub b 811 aviatlon lendnrs pymresiated IDVL. e voraler, {or example,
13 reported to heve e {htlad it; Junl ers, on the ather hand appreciated
itz value wnd took his problens o Adlsrshof. L Te Allen, “Yew aings

o for “wroany, In Aylatlon, Feb. 193¢, 24.

17« “illimw rnlsht, "Visit to lerpany,” 27 ay 1920, in NACK Intell, Libj

Je u qcoll, *Lodern Anrodynetiesl v . * { Feb. 1770,

(~ane= £ 4K Inteld, Lib.)
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of funds; Turthar-sre Lhe ‘elchatsy dlanlayed ouly a lizited intereat
17 sviatlon, &b 207 <he recuced nurber of peraounel carried on while
slowly the instltuie rcialped its atrenith, By 1925 it had 2 force of
1603 two years Inber L-i3 ‘wd nearly tripled, reaching 775, In the
latier vesr 12 ~{11io+ marks were sarmarked Jor an ex ansion proTram
bui the sroject mas delayed oendin: & selestlon of ths site, It was
direicult %o oowwlnas the “lelchstay of the lon- ters yvalue of the ree
search lnstifute bub ithr neod Inoremsed and 30 esaliny was the lach
of eyuiment that flually it wax ~no-temilate! that snecilie research
nr hlexs should be Fnrmgﬁ aat £ the [nital States whip™ noassessed —ore
adequete facilititss, -

Throu-haut this se={od, TV maintsined 1ts close relations wit: ia-
duairy snd the technieal iastltutiona, -articularly Jottlajen mad Aachen,
0, d1d not duolleats thelr work, Instend (t trisd 1o systeamtlze thelr
reanaren and oring “Hes to © icenlrate sn tha wore Llmporiani problens,
Thea too ~ucn of its worl consisied 4n testin: nsw investlions. 19 By
1231 VL wax the examinings fnatitation of Jearcan meropautles, sctila:;
nader the authority of the Jerra: [ranspord law (aerial), Its Juris-
distiot 1n0luded tha wertifyins of types, exmrlaatlon of construction
vl design, a1d subaequent revizion of Ticenassd asronsutlical constr.ation,2?

Altho~n ', wag 2ot Towndsl as a stale instibitlon, eradually the
{nflnence f the non=midliz derusra of 4 assoclation lagged behlnd that
af the Tealliny ~emberanl- o the lelen " Inlster of Lomuunleatlons. Ia
aeet, 1777 ¢ reqtenad effort wiz trde i2 transform the institute Into a
re ular  wermreata® deparinent sut »efore Lt oould be decided, the Haal
rayalatlic: cecurred,

Ihs fagd ~evolution

7hen the Hitler foroas seized power in January 1933 IV, had & force

of 400 rerzonnel, otranzely snsuth 1t was ceclded by the Wazls that the
Institute shonicd retain oitwardly the 3n+e semiwindependent charscter
wit’, 1t wad heid siice 1312, for they b=lieved that in this manner it
w3 13 e sasier to preserve L sloas relatfonshic between research and

dustrlal development, Then tos Lthere was some douwot that secisntifie
ressarch eould be furtherel! b, bhe establishrent of an authoritarian
institute subordlnats in & povern—ent = -eney, a3 ‘afor 3levert had nolinted
out daring the Torld ‘ar I, -1

11, "4e Deutsche Vermuchsanainit fvr auftfahrt,” i{n Lls Iultwseht,
Hoft 11, ‘ov, 1327, 63-56373 A, Paeurker, "25 Jahre [VL," 101.

19. This »hase of 1tz activity caused sove {ndustrimlists to advocate
that the [nstitute aho:ld be slaced on an officlal status; thus i
would Le safer to entrust trade seorets to the VI for exanination,
nenln : address st the Annual ‘setins of the ¥
Jesellsehaft fur Luftfetwh, June 132%, in (ACA Intell. .ib.

20s Allhelm Hoff, "Hessarch work of the IV, " in Aaronautical deprints,
Y. 0, Caot, 7, , Pritanard, ed., {(The loysl Aeromeutiesl Socliety),
1921, 4.

21. A, Basumker, "25 Jahre [V.," 101-102,

THIS PAGE Declassified IAW EO12958



This Page Declassified IAW EO12958

/39

. Tt was only natural that In mobl?izing the reacurces of the state for

war, the Yasic ghoild pry elose sitentinn Lo the mtructure »f thelr aeronsue
tioe! resespet lnstitutiona, Then Trrmans Sorfar hecane Relch “ilalster for
Lir o1 5 Var 1733, there Dmedistol, Lecn Jor IV an snormous ox &asion of
faolllties ool taska, Tis adelnistrative structure was cverhguled, The ap
between OV and the “uftwelfs wes arrowesl Uy Lringing the new president of
WL's courcil, Tr. Iaze ‘uppembirg, end the wow dlrector, Lr. Ia-, F, 3eemald,
intc close »e)rtinnobip with the two ¢ LleT™s A7 Ye Teahnlen) Sectiny of Lhe
Nelgh Llv “lnlatwe, "], Sonaral “irper, avi Onl, .mst Udet, ns well ss
State occretary for fvietlon Jeneral “'llc: and the Lhmn chlef of the lufiwalfe
Acministretive “fflice, 1t. Den, [ldert Fesastring, “ITlolelly IVL wey unde-
& co-rittes of =ine memborz, sll nansd By tuw Peleh Tialster for &ir, #2

T4 g0 111 be noted, and it was sulte in ‘esplag with German athitudes tow
wan] geleane, that the [irst sten ta™en by the ‘azls was nat to bulld sirerall,
but to exsand their resesrch facilities and ic adopt = long-renge ressarch
progma. imilfleantly, Joriag felt that the rasearat could only be S000M=
olished 4ffactivelr 1f a1 branches 1sd up to & 2inrle mified, policy-making
head, Ranidly he exsanded marcnantisml reassrch; Jach of furdds wms nc loner
a oroblenm, ‘Tork wes besm om & meifieent end elmborate saries of siructures
at Adlershaf to nravida T with the =nvt motern eq.irwent. PRy 133 1t vy
nearly cormteted, anl oo 11 ba deseribed b 3, T. Ailen, a visiting Averican
asronautionl enzinesr, 23 "now larger and mare elghorats than our frisht
Fleld ~lus all -2 our Yewy deyelo t wort, nlus all of the Bureev of
Standards devoted to aviation," 23 It had bscome all this, and a "ACA as welly

. with the sdded alynatage that 1t eo 1d operats with "apmarently unlivited
approoriations,” lolencs nox eorld alan f:11es20le wind tunnels, laboratories,
reseyreh Mactorlss, with no repard aither for ih ¢t or for the political
onrositlon, Allat fwmd that U7 had rome Mpethar Intn flutter wor - tmn
Ameriont laboratorles, whlle two years 1ater the resourch director ~f HACK,
or, Jesvge ¥, Lewls, discovered that Jerman fastory teohninua® gopears t9 be
the equal of or superfor fo that of the United latas and thelr comis a~e
lesa,"” r, Lewls found !VL alons using ar-e 1,470 people in ite elaborste
instellations, fNew wind turnels were under conatruetion at seversl polais.
Gottirzen now hiad one magsuring 15% by 27 fest, while the new DV. atnos-herie
turmel wes 16.L X 23.0 feat. The close relations with the other inatitutes
and with industry were walotained avan mors vigorously, and IVL even aparated
& school “or test nilota in en effort to bridge the fap betwesn theory and
praciice.

The ir inister co>uld ordar tha o-rstvuction of lsboratories, but the
orocurenont of an sdeguate body of tralned onraoncel was another matter,
Realizin: tho very oloss connenilon betweou eduoatlonal institutions and
toshnical alr researcn, Joring directed the Infster for Colence and Fduostion

22, Iudd; " ie Deutsche Versuohsanstalt fur Luctranrt,” (epealsl paophlet
printed e onind “eeting of VL aud VF, 11-12 ‘et. 1335),

23, E. T. Allan, "eport of German Trip," 3 love 1335, This 1s a confi-
dential ro~ort sbwitted to ¥ACA by hin uvon “is return frou Serrany 1n 1935

. 24, Tinutes of Sonolal Veotlng, Techalee) ' Cormittoe, Inited Alr-
sraft Corvoration, 7 Jan. 1337,
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to give apealal attention to the needs of aviation. In 1722 he had proposed
that thres new apecial facllities for aviation technique be set up in the
Hoghachulen in Berlin, Araunsehweilg, and Stuttgart. FHe belisved
that uir researeh ocoupled m unique position, that the natural selience
backsround of the new avigiion technigue had hesn almost exhausted, Too
much of what had been achisved was tho result of trial and error. 4 n¢!
aporoach ras in order, ome based upon careful selemtifie investiration. 5

Hence existing tralninz facilities were exnanded, while new ones were ea=~
tablished in the ysars following the Hazi assumption of power,

Although the new JVL overshedowsd all other institutes, the faotories
thenmselves sach meintained extensive laboratories mnd research facllities,
liuch of the work in the plant laborstories imitially was devoted to teating
the atrength of materials, fatigue tests of eompleted structures, and re-
moval of "hugs" from the completed produst, but oz ccemsion speeial problems
were farwed ot to DVL or to dachem, or to gome other institute. Or the
fire wight send a number of its own -ersonnel diractly to the institute
where they could work dirsctly with ths permaneni researeh sslentista. The
reverse occurred as well, easchel, for exanple, worked very ¢losely with
Gottingeny as well as with DVL, while the Aerodynamicsl Instituie at Amehen
was turned over almost exclusively to the testing of leinkel desizns, with
a body of a»me 20 Heinkel engineera sttached to the Institute for loug periods
of time, At the =ang time (1525} Junkers maintained over 20 project engi-
neers at Cottinzen, 6 Hoinkel had installed s single-return tumel by 1936,
Jdeimler had one, while after the outbreak ol the war many of the factory
laboratories werse greatly enlarged and engaged in more fundamental inveat~
ization, Dr. Dornier ssteblished a new research division for propeller work
at the Dornplerwerke orn Dodensee, (lesserschmiti had ¥. Lippisch working on
tailless planes, and the A.E.G. had made good progress on controllable pitch
pro-ellers,

Goring feced the problem of voordinating sll ihege ressarch orzanizations,
of overcoming the danger of dvplicatlon, overlanping, and waste of talent.
The answer lay in the Aercnautical Research Lssocintiog (bie Versinigunc fur
Luftfehriforschuge or VIF) created on 28 April 1733, 2° an organization whish
soon embraced all asrcnautical end erperimeatal worl in Germany, It gon-
sisted of an advisory board, branch committees, a-d sub-commiitees devoted to
svecifiec rroblems. Oddly, there were no permerent members; th.e only permanent
olementa In VLF were the coumell, 4he clerieal staff, and the chuirmen of
the boards and committesa. 411 other selentifie mnd teshnical mersonnel
were meraly invited from time tc tinme %o eolliorate only on such subjeets

?5. kddress of Reichsminister for kir, General Goring, at opening session of
the Deutsche Akademie der Luftfahrtforseiunz, 17 Apr. 1937 in Jahrbuek
1337 der deutschen Luftfghrtforschun’, 3~5.

264 Dre Ing. K, Runl, "Dle Dolle von Forschun; and Versuch in der Praxis
des Fluzsesuzbaues," in Hsgsehel !left, undated, 35-40, 1la WACA Intell, Lib,

27, Jo'm J, Ide, "Report of NACA Technicel Assistant in Burope,” 23 Jct. 19363
"Research in Germany," in The Aeronlane, Vol, LXII, Wo. 1600, 23 Jan. 1942,
Gdu

23, A, ‘meumker, "Die Vereinigung fur Luftfahrtforschuag," (paper read by
Sasvmker at Joint Meeting of DVL and VIF, 11 Jet, 1935), in NACA Intell,
I.u!.b. s .
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as were ne~tinent t. their own reo arptilve [lelds of {aveatigation, Chair-
peq o" the conritises were ‘utstanding soaglalists sronen Crom sclentific
and "prastical” clreles, selascted exclusively Oor taeir ability to deteest
and develop rmo-ntly the neads o” tholr branche. A3 chalrzen of the comsi-
tiees Sorins eyna wreferred ven wic mare not thevselves dirscting research
vork, bellieyinz that the. wo 1d therebr Tuaranies m rore nsutral treatment
of ths wroblers befors t'ie sormitteesn. -1 ihe 2thor hand, the sciontifle
personnel of' thw amnitteas gencrwll: were zenmbera of the variousn maro-
nautieal ressarsh institutes of the sountry; furthermore, oare was taken
to spaure thet mepresentatives of both goverament and industry wers re-
presents’ at a1l comiltes meatings, Py L surpose of snablin’ an
exehsnw of infor~ation and experiensce batreen lrdustry and science, teche
nienl Jimeuszims awd lectures ware “old al Jarter meetin:a of so~e 5C
rerbers (lsrger, tiat is, than the small VII' sub-eomitises whswe preparation
ef oroTe~d in acgomplished,)

Lach subegomnittes held two mush larye ssetings annually, and each mos
deyated &~ b % one general Bubject; 1t waz hald at such locatlois where the
1actures eould e supnlementad Uy oractieal Jer-istratlons. Yoremlly, per=
sonas’ of the regeareh lahoratories wo ld bs sumsoned to Lhose moetings,
bt it sas oustomary €0 Lnvite capadle youny unlverslty students to attend,
as well gs Interestad “orsijmers, B

Jema Lhen wan a sentral clsariang house for S entirs Jarman aerc-
nautical researeh affort. Onom sstablished, V'.F was able ic direct every
“hase of regearch, for it brouiht Inta direct gomtaet with ~rovernsant and
military the representativos--—and researc-ers of the universitiss, the
techmicul institutes, all ~rivate experimantal laborstorles, all factory
reasarch, 3 the new snormo:s Vi, Through its gowrittens it rould abserve
the ror-eas of investlzation in ever: field; it eould asalina oroblea to
that nzetey be”loved Lo be best equipned t- solve it ind if n 2iven TO-
blan rey movin: slowly, It no.ld throw increased support to “ove 1t ahoad,
VIF thus was able to init{ate rasesreh Zor the entire Jerman aviatlon
Industrr gy woll a3 for ths fuftwaffe, 3

Anather a-einy eatabllished Uy Soring ex & nece-ssry adjunct to resesreh

was the Iffice of weruneutloml Iatelligence (‘f_;mu Lur ¥

fJapightawessr uber lLuftfatirtforsahuni, or WB), ereatsd on 23 Mareh 1933.

Tts functio. was %o serve as a central aency ™r the ecllectlon of all
reporta moncernin: avistion, insluding the results of ressareh and experi-
mental work, 2°3 becams the of'feisl derssitory for all aviation information
aparnti=~ nder the manciesent of VL st Adiersvof, 1t nlassified and duo-
1licuted n::m-%g frr g bsequant dlsseminetlon to industry and the operetors
of alroraft, -~

2. INide & miat oe sxoseted, the ALr Linistry wes well regreasented,

BIUA M.

31, Ibidy % meumker, V25 Jakre V," 103; T, T. 1lam, *Report of Jer-an
teip," 1 tov. 1735, 2.

32, "Revert M- Paris Uffles oSf ACA, 1035, In TACA Intell, Lib,
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. VLF waz not a public orzanization} certainly itz technlcal mctivities
were not made rublic and its membarship was limited {o ihose spacifically

invited by the Air Ministry, To provide an organization on a less restricted
basis, ths Lilienthal Society was establlshed, Unlike YLF, this azency was
open to all who co.1d mest the raquiremsnis of adniasion and afford the
annual subzeription. But here mzaln the orzanizstion was ¢c 'rdinated with
the older iazl creations; its petron was Goring and lts senate consisted
of the Council of the Assoication for Aeronautical Ressarch (VLF) plus
teghnicians from industry and the various Institutes. It too worked out
ressarch procrams, and provided medals for outstanding achievements. 23

AL the apex of the hierarchy of honor In avimtion stood the German Aca~
dexy of Air Research (Dsutsche Algdenie der luftfahrtforsciung), crested by
Hitler's decres on 24 July 1936 for the express purpose of reeognlzing the
technical and seientifis lsaders in the field of aeronautics. Although the
1aws of the dcademy stress the valum of the research activities to conzercial
aviation, a survey of the membership is significant. Fresident in 1933/39
was Goring, Commander-in-Chief of the Luftwaffe, while the Yice Prealdent
was Col. Gen. Erhard ¥ilch, general Inspector of the Lufiwaffe, Koreover
as patron (honorary) members was the top military hierarchy of the Luft-
waffe and its Ak division, including Hugo Sperrle, Ernest Udet, Albert
Kesselriny, and Hans Jeschonnek. A maximum of no more than 60 Yordinary®
members wes permitted, to which wera added 100 corresponding members, But
anmong the ordinary group appeared the greme de ls creme of Jerman air re-
searchers sud desisners; amoaz them Albert Hstz, Carl Cranz, Vax Kraner,

. Ernest Helnkel, and ¥illy Messersehmitt, with Ludwig Prandil oecupying
spscial position of honor, 34

Thus the Nazis overhaulaed ths siructure of Jerman aviation. By 1939
they had created an enormous alr induatry, resting upon & retwork of closely
coordinated research inatitutes, snd fed by a growing number of technical
training achools, An assessment of their seientifie achiesvements 1las be-
youd the scops of this paper, or the capacity of its author. It is suffi-
cisnt to indicate the impression whieh their squipment left upon forsign
observers, Charlen 4. Lindbergh's snthusiastic reactions are well known,
as are those of Al Tilllams. 3% Perhaps more valuable are the comments of
the English and American englneers who observed the equipment and its pro-
duet immediately prior tc the war, For example, at the Paris dero Salon of
Yovembsr 1938 DVIL, unvelled a brilliant array of testing devices whieh aston~
ished British enginesrs. In 1333 ii was estimated by an English observer
that Germany's aeronantical ressarch facilities consistied of "a dozen antabe
1ishments squal to the combined facilitles of tge NACA at Langley Field,
Wrisht Pleld, and the Naval Afreraft Factory. 3

33. "Technical Institutions in Gerrany," in Ihe Asroolans, Vol. LI, No. 1321,
16 Sep. 1936, 357.

34. Introduction to Jahrbysh der Deutschon Axademis dor Lultfahrtforechung
1933/1939

35, The comnlete “ailure of these two flyers to comprehend the significance
of what thay sav has led to mome douct as to validity af their comments
. on Euronean air deyelopments in zeneral.
26, F. &. Saville-Sneath, ¥DVLY, in Aerongutics, Vol. 4, flo. 3, dpr. 1941,

56; Aylatlog lex3, 9 Oct. 1944, 26,
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viore inportant was the product of the German aercnsutic laboratories. As
an indieation of the energzy devoted to researech, the Journal of the German
Enzineer Socisty In 1932 earried a 1ict of over 1,300 engineerins research
vrojects exelusive of ghemistry, coverinz 26 om+es of fine print; many og
thea{f*¥¥ﬁﬁlﬁkics and 145 nrojacts were devoted to tharmodynamies alone., 7

When the Ysarbook of Serngn Alr Regegreh for 1937 apoeared, in the
vords of its English yreviewsrs, it was nothine lesa than an *ineredible

volune™ and “"leaves one gaspinz--not just because of its size or ita con-
tents, but because of its implicationsa.” Hers was = volume of more than
a thousand paves, erammed witi technical papsrs and reporis by researchers
at DVL, i the numercus Instituies, as well as thoss frov the laboratories
attachad to Dornier, Heinkel, Junkers, and Focke-Tulf. 38 At g time when
rocket and et propulsion occupied a position in the United States and
England somevhat akin to alchemy, when the Rocket Societies were zenerally
regarded as ‘ro ps to be tolerated but not acrcepted by polite selsnce,
Prof. Wilhelm Jost of Lsipsig brought ocut in 1937 his monumental treatise
o1 Jet propulsion, HNothing like it has yet appeared in Enzlish, 39

The scientifie background was at hand in Germany; the Nazls merely
translated it into metion, By sstablishin: g vast system of doninating
bursausracy with an "unbelievabls enthusiaam for matters aeronsutical
shared by the rilitary and the olvil population alike,” 40 they were able
to mobllize the reszearch falent of Sermany., The test of war proved the
merit of the nroduct, Two of the {ithter ailrcraft, the E~109 and the
FR.190, have ranked awort~ the worldfs best combal planes almost throughout
the war, whils the JU=%2 has been s superb pedium bombar. The facl that
the Luftwaffe lost its air war is not necesssrily a reflection apon the
Garman asrodymanicists mnd seronmutical en7insers; the errora were made by
soliticians and nllitary men in the field of strategy, a fisld regarded
asg putside the conpetence of selentists,

There was n nezative aide %o German asronsutical research under the
Fazls, ju-t as in everr cther scientific field, They had mobilized all
research talent, but only that talent which was of the acceptable political
nursuasion or propver rzclal strain, All sclence had been hitched to the
nationsl bandwagon; creation of the Natioual "egearch Couneil on 16 Mareh
1937 did for all research what VLF mchieved in the field of aviation. The

7. "Ingenieurforschun~ an den tschnizchen Hoschsehulen und Bergskademien,®

in Zeikachrdly des Yereines deutpcher Inge s Bd. 76, N, 42, 15
Oct. 1932, 993-1024.
38, "The Jerman Way of Uessareh,” in Ths Asroplane, Vol. LIV, No, 1349,

1€ Lar, 1933, 329,
39. Explosions-und-Yerbrengynssvorcanze in Jasen, Dr. sc.nat. Tilhelm Jost,

Berlin, 1939, Jost waz a proféssor in the PhysicaléChemical Institute
of the University of Leipsig. lis volume ncludes 518 pages of texi,

/43

is jummed with graphs and formulae, and reoresents the first major ireat-

ment of this subject.
40, E, T, Allen, "New Wings for Germany," in Avistion, Dec, 1935,
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preanble to the law eatablishiny the Couneil frankly atated that now
seientific inveatization assumed the task of reachinz goals "in whieh
the existance of the whole_Nation depends.” Sclence would be coordinated
with the Four Ymar Plan, 4% Moveover it wo.ld be practicalized, partl-
cularly the Lechnolozieal sciencas. Doubtless thia proved stimulating
for r time; directors of laboratories--rarely deeply concernsd or fully
informed over the trend of politics--were happr to receive the limitless
zrants now provided. Yet thelr work was based upon the patlent labors

of other ren who had pioneered in fundamental investirzation in physies,
mathematics, and shemistry, 4nd the Nazis had rooted outl some of the
county—!s pblest researchars In those fielda, 7The full long~ranze effect
of this infterdietion of the laboratories to the politically and recially
unreliable cannot yet be reasured; certzinly the outecome of the war has
upset anr onportunity for an objective assessnment, But there is evidence
that the ¥agis themselvss wera aware of the danver to the future progress
of the country ms they watched the declining mumbers of fresh students

in the tecinlcat Plelds, In 1937 nolitics mmde u slight rstreat. 42

But rezardless of the temporary shifts in nationsl polities and the
polltieal value of "practicalizatlion® there zeems to have bheen no deeline
in reaneet for fundamentxl sclentifle research, Dr, Friedrich Seewald,
Director of DVL was severe in <ls eriticlam of what he called the selenti-
Tie "aity" i.e., the "monkeyewranch" inventors and tinkerers, only a small
marL of whose labors mre wver useful., He recognized that as often as not
the influence of vatient scleniific research is lost in the final produet,
eitire Prandtl?s theory of induesd drag as an example, but when the ree
search 13 olanned, 1t is alweer useful, even though remote, As Terner von
Silemens neatly vhrasedil, "Science ofien pours out ita richest blessing
upon 1ife when it seems Purthest removed fror 1t." 43

This ssems tc be m reasonable statement of the German attitude toward
the Investi-ation of remnots and obscurs problema of sclence, for the German
state doea nol ahr away zetiing its scientista to searching for the needle
in the haystae', Furthermore, it rewards the succssaful ssarcher with
public satesm on a scales never stiempted Ia the westerrn democracies and
erualled probally only in the Soviet Uaion,

41. E. T. Hartshorne, "The Jerman Univeraitiss mnd the Jovermment,” in The
Angsls of the Anerican Academy of Political aqd Soejal Sglepce, Vol. 200,
Nov. 1933, 224.

A2+ Ibide In the spring of 1937, Carl Boseh was sppointed dirsetor of the
Kaizer Wilhelm Soclety for the Fromotion of Sclentific Research. He la
reported tn have resisted excessive political interference with the
scientists 'nder him, The Wazizs had sood eause for alarm; in the perioed
193243327, the number of students in mathematies and natursl sciences
had drosped £/, cer sent, exceedinz the loss of any other field.

43s Quoted in Friedrieh Ssewald, "Forschunz als lrupdlage des teshnischen

Fortachrittes,” in Jahrbuch 1937 Der Deutachen Luftfahrtforschunz, 16.
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Keronmubtical heszareh Instliutes in Zermany, 1937.

1, Teutache Forschumgsanstali far segelflug £, V. {IF3) Larusleds,
Mrestors Tre pafly *alter Seorgil

2, Testscos Forschungoanstalt fur Luftfairt X, V. (TFL) “reunschwelg.
Fireotor: Llr. phll, 3lenk

3, Teulache Varauchssasialt fir lufifehrt B. V. (IVL} Berlio.idlershsf,
Tiregtor: Dr. Ing. Triedrich Sseweld

La Aerolymanicohe Yersuchnansialt Jttingent T, Ve (AVA), 1n the Yalger
Tilheln Zesellschelt zur Forderuny der Tlasenschalten,
Tirector: Dr. palle [I7l. Inge Alberi Bets and v, EKnjelbreedt,
Clalroan of the Counecils Zudwly Prendtl,

5. FlughmkeFornchungsinstltut Oberpfalfenhofea E. V. (i79)
Coerpfalfenholon, berbayern,
Tireciar: rof. . ywre, aab. .ax o isclmann,

Ca lorodymalsches nsiitut dar Technlschan loohschule Aachen,
irealor: Profs "re Inge Saxl ileaselaverger,

7o YTlugtechalschws Institut, Teohnische 'lochschuls Jerlin,
. Tirsetar: Dr. Ing, Jerbart Jagmer,

3. Instltut o Taftlehrtmosstechnik und Tlu pssteorologle, Teshnisohe
Tnehaotuile Draunsohuelig.
T{rector: Ur. phll. Halarleht Topps

9. herdymsisches Instiiut der Techalsches dochachule Darmatadl,

*

“ tort Tr. Ing- Fa s Scusubel,

10, Inatitut Sp leronechenlk und Flugtechnik, Technismche Hochschule Hamnover,
"iregtor: v, Ings 1, Prdlle

11s “rahtlostelsraphiscis und Lultelekirische Versuausstaiion,
FAfelf1y: bes mehen,
™rectort Profs Ire rers mats 'sx Dleckmami,

12, Mnztechnischss Instiiut an der Techalschen oshachule 3Stuttzart,
Dirgator: Tr, In ., By Yadelung.

- " v » L)
1%, Forsctwcslnstiiul Moy LTateweson und Tahraeugmotoren an der
Taclnlachaen dochachite Stutizart,
Mregtor:  Tr. Iaz Sunibeld Crrms,
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Fart B

RESEARCH A ‘D TEVELOPYENT IN RUSSIA AND THE SOVIET LAION, 1914-19%9 1

Russian seronautioal sclence in the prowar years was wore a prozmise than
an achieverment, for it rested on nothing li & the solid beeckground axtant in
Jermany or England. Under the Czars Russimn sclenes in general labored undsr
sevsre handicars; It had bean barsly toleveted, and thers wes slways about
it a1 susplieion of liberalism, It had been [ostarsd only to an extent barely
suffieient to provida minlrum support for the arsy and the eivil serviee and
to present a front to western Europe. Noat of the salentifie apparatus was
iwmrorted, and researsh was heavily reliant ucon French and German work. Yet
nre-Sovist Russim did produce a number of notable seientists, including Nemd-
slyeevy (chemistry), Borodin {aldehydes), Pavlaer (biolegy and medicine), Sikorski
(aeronauties), Metounikof! {zeologist and bmctericlogist), Lobschevski (mathe=
matics and statistles), and Ipatieff (petroleum saginecr). llowever strong or
weak Russian sclence was, the revolutlon and ensuing civil war made it worse,
for the psrsonnel wers somattersd over the vlobe. Thus the Soviets faced the
double task nf creating & Soviet ssience and technique, while reconstructing
the gonniry.

In the field of physiss, ;rogrsas oceurred sxclusively in the universities
and one or twoe of the technieal hivh sehoolsy for most eof the 100 working
physiecists, research waa subordinated to teaching. What researeh they did
accomplish was, Tor the most part, not origirml, Insteed it seema to have
repressnted variants of investigation slresdy uvnder way in Franes snd Germany;
moreover it was kept fres from any relationshi» with technolegy.?

The perforsance of Russian wempons and wilitxry equipment in World Far I
needs no elaborstion in the current dlscussion, There was relatiwvely little
gontributlon from organlzed sclentific resesreh. In the fleld of asrenuniise,
the very small air servios had among its brightest Lighta Seversky and Igor
31korski, but there 1s litile evidence te indioats thwt thers were xny faecli-
1ities availeble in any way corparable tc Germany's VL, Yet the Russian
sgan;ln:ant had spemt the squivalent of $12,000,000 on aeronauties fro: 190%
tal 3'

Russisn interest in besic asronsuticel research centered around the work
of N. E, Joukewsii of the “‘oscow Technische lloghsghule. Nere, prisr to the
war, a flying elub installed its own prinitive laboratory, supported by the
sghool, and was able to construot two wind tunnels. Une of these was de-
aimed by Joukowski, shils the work was supervissd and exsented by 4. N. Toupe
plisv, who later designed saveral of the Soviet Union's better aireraft. By
1910 the club sxhausted its funds, whereupon the laboratory carried on under
the support and direstion of the technisal school. During the war this soall
laboratory we: sctive although it secopplished very 1ittle experimental wor'.g;
most of its energles wont to stress analysis. 3

1. Prepared by Gapt. K, J. Rohfleissh, AFIHI, April 1945,

2, J. D. Bermal, The Sogir) Fupotlon of Selenge, (London, 1939), 236.

3. "Heport to Chanbre des Deputes,® 3ession de 1933, Ly Paul Perrin, Report
No, 2201, {:xtraci on Organization of Instruotion and Ressareh in Soviet
Aviation), i NACL Intell, Lib; B. H, Jurfeff and X, P, Lessaikows,

*Aerodynamical Investigations," in Iransections of ihe Central Aerc-livire-
d"ﬂlliﬂll Inltitﬂt.‘ Ho. 33| 1928,
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Russin's aviation was practically wiped out as an aftermath of the re-
volution of 1917. The Sovists were forced to start from merateh, for by
1921 not mush of anything was lsft, As sarly as 1920 the new USSR had begun
to reorganize mid re-equip its saviation under German supervlslion. Residus
war stocks wers purchesed from Ita'y, Great Britain, France, and from Fokker,
who now had mowsd t- Holland., The Germans, in an attempt to escape the
restrictions of the Versailles Treaty, sent many of these abler deslzners
to Russia, whers the Russians gsined an easy access to Cerman mathoda,
Junkers had satablished a vlant at Fill in 19211922 while subssquently
Heinkel, Dornier, Rohrbach all were called in, Thanks to this ald, aviation
received & new impetus; aviation and engineering personnel acquired training
and exverience not otherwise avallable., Bub the ;reatest sdvances oecurrad
in industrial efficiency, rather tha1 in native designing skill, with the
result that it remained necessary to rely heavily upon foreign desiins,

Vearwvhile, In an attempt to emsncipate itaelf from such relisnce, the
new Soviet state established a esnter for seronsuticsl research. Thia was
the Central Aero-Hydrodynamies Inatitute (ZAGI}, founded in 191% on the
inttistive of Prof. H. E. Zhukovski with 36 of his students and co-workers,?
After the revolution, the experimental and caltulatlcn seetion of the old
Joukowski laboratory had been transferred to the experimental institute of
the division of highways and communications., Yow in 1912 thls ssction
provided = nucleus for the new research inatfitute, which was ineorporated
in the scientific and technical ssction of the Superior Couneil of National
Bconory., Henceforth the Joukowskl laboratory became an integral part of
ZAGI, although 1t was forced to continue its activity at the %Pscou T

until ZADI's new installations were ready in 1927.% Unbil 1923
ZAGI showed 1ittle metivity, Parsonnel were scattered and work was not re-
sumed nt all prior to 1922, About this tiwe the theorstieal work of Prandtl
{Gottinzen) became known to the Russians and nacessitated the modifieation
of the axisting wind tunnels, A new temporary tunnel was inatalled in 1923
and work was initiated on the desimn of an antirely new merodynamicsl labore
atory for ZAGI,

At this point it is of some profit to sxamine the basic dogma of the
Sovist atate in its relationship to science per se. Sovist science is com-
pletely integrated with the state; iits deyeloprent proceeds according to an
over-sll _plan, and in theory it is encouraged more than in any other state
syaten, 7 There is, of eourse, no basic difference in the teehniques and

4. "Russia's Air Power,™ in Flight, Vol. XII, No, 1727, 29 Jan. 1942, 92-93;
Seneral Nisssel, "L'Aviation de L'U,S.8.R," in Reyue Sciegtifigue, No. 3,
25 Apr, 1936, 236.

5, i, I, Nekrasov, "Dezim Progress in the U.S.3.R.," in Alrepaft Enzineeriog,
Jan. 1336, 3,

6. "Rerort to Chambre dex Deputes,® Paul Perrin,

7. Sernal, 3ocial Fupeticn of Sgience, 2245 J. 5. Crowther, Sovliel Scienge,
{1942 od.}, 16, It should be added that if funds for research in the
United States should exceed the amount expended similarly by the U.S.S8.R.,
the basic prenise atill holds., Sovist theory sunsortz science officlally;
the democratic theory 1= much less Interested in research.
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. methods of researech;y galvanomaters s~s the same at Lanzley Field, Farnborough,
or Moseor, The differsnce 1iea {n the econtrmat patwsen Soviet soccial philo-
gophy and that of the Featern derocratic statea iIn the conception of sclence's
role in the organization of scclety. For the western states {(including the
Unitad States) do not receive scienca a3 2 nessssary part of the mocial
orzanization. Thelir lezislative bodies do not ln theory consider science and
technolozy &3 a necessary nart of the sociml orzanism.

In oractice, obviously democraile states do recormize science, ainoce
they sstabllsh state research laboratorles and institutes and subsidize private
regourch, But these are normally achleved only after lenzthy debate am to the
wizdor of expandinz funds on institutions whers "lonz-haired® physiciats mey
putter around endlesaly without ever eo~in~ un with an Improved bathtub or
lavn mower-which are the thinga that really matter. Russia, on the other
band, reats ity case officislly on the necessity for physieal and blologieal
Investlsation, Naturaml science Is a1 orzanie pari of Marx philesophy. Conse-
quently & soeiml systert founded on hix prineiplem must be Founded on technow
lozy and science. 'arxisisz havs always concelved of socoaisty "thoroughly per-
meated oy gelence, one In which science becomes a corner stons of education
and culture,® 3 Thersfore to the Soviet Tovernment the seientist is as much
a nutural resoures as the Casnian oil deposits, he must be nurtured and sult-
able ixstitutionm must He provided for him in which he may exercise his
talente.

One -ore factor a flects the lahors of Soviet investirators, In theory
thelr ressarches are ot conducted within the framework of a sorporate entear~
. prise rhose vos? 1s Immediate mnd profitable sale upon the opsn merket. Thus
1% {2 clalmed that fres rsin is granted to what la understood as fundamental
resenrch, There is no need for the rapld production of tanglble results.
Twe full regources of the atate nra thrown behind whatever fundamental re-
search la necessary,

With tuig unlon of politics snd acience as 1ts doges, the U,5.5.R. pro-
ceaded as rapidly ss nossible to arcanige and dirset the spientifie enerzies
of the eountry. Science was planned in sueh = vay that it would distribute
availeble regources between the warious branches and Institutes for scientifie
ragearch in & proportion sanleuvlated to produce the hest results both from the
point of view of irmediate nroduetion and fror the longererante viewpoini of
benelit to dovlel sclence and the common welfare of the stata,

8. Cronther, Soviel Sclepge, 19 Dernal, Joglal Fupetion of Sclence, 223, In
the United States witness thc relative stature in public eptesm of ifr. Ch-
arlex Ketterinz as compared with that of E, 0, lawrente. The [ormer pro-
duees radzeta for rotor cars and his name is mlmoat a housshold byword,
The latter is a researcher iIn a fundamental field, and mlthouzh a Nobel
Prize finner, he 1g relntively uninown outalde hiz own profession,

9« Ibid. 1F. Fhat happens tc those reseavchers who fail to meet a pressing
nead of tha state 13 not clear. In the purges of 1337, 1t 1s reported that
many seleatists mnd desimers were liquidated, amon: ther &, N. Toupoliev,
ane of Russin's forenost airveraflt desiconsrs, It is azsumed that these ine

. dividuals were removed on rounds of politieal unreliability, rather than
for failure to produee, although the latter mitht easily be construed as
one phass of the former. In any case, here only theory 1s under discusslon.
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To survey tha problems facins seiense 1z the task of the Aeademy of
Seiences, directly responsible to the Supreme Council of the State. It
continually studies the conditlon of the country, surveyinz in collaboratlon
with the several commissariats the condition of roads, national defenne,
health, ste., then reportinz to the 3tate Planning Commission,which uses ihe
Academy*’s findincs Iin preparing a vrified plan for the national economy.
Prior to the currsat war the Acmdemy possessed mbout 40 research Ianstliutes
of it own, but this fizurs represented only a small poriion of the total,
Mors than 300 others wers controlled by tha warious commissariats, 10 Thus
the aradeny became the adminiszirative focal point of all selentifie activity
in Russis, It is the agency which oarcels out research vrojeets to factoriss,
to institutions within the comnissarlats, and to its own laboratowies,
which enzace priwarily in wmork of a fundamental nature,

Recomizing ths close affinity between the nonstructicn and operation
of a machine industry on the one haad, sand sclentific researsh on the other,
the Soviets attached many of their best institutes to the Commlssariat of
Heavy Industry. This department mainteins laboratories whiech ars orzanised
in a division known as the Sclentifiec Research Sector (NIS) of the Peoples!
Commizsariat of Heavy Industry, an azsncy whieh is the neareat parallel to
the British Dengrtment of Scientifie and Industrial Hesearch, I{ finances
many of the best known laboratories in Russim, among them tne Physico-Tesh~
nical Instituies of Leningrad, Kharkov, Sverdlovsk, and Dnepropetrovak, the
Karpov Institute of Chemistry at Noncow, the Uptleal Institute of Teningrad,
and the Institute of Chemieal Physics at Leninzrad, 1l A1l of these institutes
prior to the war were snzaged in fundumental research in the vhysleal sclences.
Until 1936 HIS included many laboratories concerned with the application of
physical gcience, but thereafier these factory laboratories were placed under
the direct econirol of the industries with w':ieh they were conneeted, although
their programs of research all were coordinated through NIS. The larger ine
stitutes with the Cormissariat of Heavy Industry were not allowed to attack
small scale problems which might be sclved in the plant laboratories, Coor-
dination of remearch within NI3 1= schieved throush a meries of about &
doxan committees, each with 10 ta 15 membars, These committees also deteraine
the allomances for books, scientific and monosraphle literature, and they
arranve for conferences on research,

In the larger schare, coordination of all Russian researeh is achieved
by the Aeademy of 3eiences, Eaeh subordinate organization is held continually
responsible for transmittin; freeh informetion up the line to permit broader
utilization of each discovery. [nder normal conditions each institute submits
& research plan as an annusl basis, glthouzh e strong effort was made to bloek
out many of the programs to cover the Third S-year Plan (1938-1942). On a
given date all the institute directors are su-moned; in collaboration with
the 3tate Planning Commlssion mnd the Academy of Sciences, the proposals of

10, Bernal, Soclal Fupctlon of Selence, 226, Ab4e
11. Crowther, Sovist Scienge, 24.
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the varloss Instltutes are iscuased and coordlnnted. Coats are checken by
gtate aceountants snd ere commared with ‘he mudunta allotted for ressarech.
“arely were ¢3nta not eoversd, TFunls have ususlly heen provided to cover
the 1eeds of any oroject tne laboratory was abla Lo undertake.

It 37» 1d be stresged that the L.i.0.0. 'ms intagrated all its resswarsh
canterg, The unlversities and technleal tralsin; schooly mach hes 1ts own
laboratorsy whiek im eloselyv linked with those of the Academy. Ferhams of
pven -ranier {-~ortance ars those attached i3 Industry. These are concerned
prirarily with -roblema eonnected with the Indastr: aw vhey include some of
the cruntry's ablest sclentlists, Thers are “lterally hundreds or smaller
laboratories mttrchied Lo auallsr slants and 2 the fleld asriculiural stations,
Tha pattern ol operations iz hlararchical. Iondustty [aeds ita problama to the
tacinical inatitutes; If 20t sHluwnle at this levsl, they ars pasced on up ta
the Academr “~r m -ore futdanental attack,

The Saviats have atbmrnted Lo liplepent bae Jarxlst dozms that mseiense
auat thopouthl; serreats ull aseiety, Ther ‘mve not stintel theuselves in
proyidins finanelal sunvort, In 172 they manted nearly oae billion rublea
for meimntifie resaarch, whipn, at.oiflclsl ratea of exahanpe, was nine tines
the Tiritlak exnenditure and arounted to ©/1C of 14 of the natlonal inecus,
a3 noninav a British contribution 4o sciencs of 1/10 of 4.

Even allowin~ for discrepanciex in exchan’e velues, there ca:ll »» no
doust thalb Risela was preperinz to rerrlt free ola - for the rescurchers wibhe
{1 the fyravort o” her pallosopiy. In her achools science was itau-ht from
the marlicst ~radesy while 1a the universities it was "extremel., thorouth
and affective,® ind g-om* her peo.ls there prevailed a va:t popilar intersat
in selenti®lec hooks, Trunslationa of forelm sclentific works ofimn out-sold
taalr mtlive pditiong {n the couatry of orlin,

ihat all tvls will add up Yo can not be pasessed at prasent, The firat
3oviet ~encration hwnd not wvebt heen ‘rantaed tirme to gembribute tc world sclence
before tha war entulfed [t, Tub ouo umtil the outbreak of the war, J. . Bere
nel, the British »hysicist, founl that lovist aclenze maa quite uneven in
quality, Thers were “i:h sghievenents I= aome fields, such as anival sy~
eholory, olant and animal creedlas, meronory, "eolocy, and sertain branehes
of mathematics, But in cthers—-aad aimifleantly, I4 tae technical sciences,
auch a3 chesnlstry, he coneluded t'int the Soviets stlll larred behind, 41
{s “ily orobable that thar will 1ot rest until they move vp tu & level with
the wagtern natioms, Certalinly tnar have demonitrats? a keasn apreeiantion
of tae raqulirenents ¢f the tecanoclovieal are in which they live,

It 1s =»it1in the above framework thati Husslen meronmuitica) research la
{0 bhe wxgmi wd, that 1s, on tne ver limited zcale whileh the 3oviet covernw
ment ms osrmltied, For only the most ra mentary iaformation éme~ed from

12, TernaY, 3oglal Tunctlon 2o 3elsnce, 447.
13, Ibid., %5, 224, 22%.
10}&0 ;Ltai.d,qy 13&
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pre.war Russia revarding her aeronautical investi-ations. There were and
are alrost no officim) publications on the subject. Those few thal were
avalls' le were usually colored by the political pursuasion of thelr authors;
while the rasident military attaches in Moscow found 1t very difficult to
obtuin reliable information, 15

Erain eenter of the aviation indusiry was, and presumably still is,
the Central AerveHydrodynamics Institute of "oscow (ZAGI}, which in 1936
kad forr larve wind tu.nels, plus A rmiwber o7 gmallar ones, mnd comprised
faur secticas revated, remnsetively, to enrines, materials, hydrauiics, and
aerodynamics. Administratively, ZAI was under the Commlssarlat for the
Aviption Industry, whic: co blned withln the sane body control over both
production and research, In addition there are the Centrasl Institute of
Lvimtion Enzines (2YI&M), and the All-Unior Institute of Aviation ¥aterials
(VIAE), which are in cha~3e of teabiny and acceptin? new sguiprent, ZIAN

has & {actory "or production of experimental types juat ss ZAGI has one for
the construetiz. of new dealons ir completed aireraft. Jther lavoratorles
are scatlersd anpout the country. Dowa at Sevastopol e iaval Alr Arm
ozerated & research institute; tue Lesearca Institute of the Civil dir Fleat
comprized four indenendent astablishnents at tbacow, plus one at Kievy, and
anotier »t Lfherxov; and the Fed Alr force Tgintainad s =pscial institute
davotel primarily to navlration »>roblems. The 1ist here makes no attempt
at cowpleteness, Too little Is known about the development of air research
in Ruasis. Oosagionally in the pre-wsr rears reports filtered thro.zh
Indicatin: firther energy in regegrcn, Late in 1937 1t was belleved that
the Gonnissariat for tie Armament Industr planned to erect m larze geroe
nautleal tesztinz center negr Gmsk for waish 21 million rubles had Heen st
aslide, Fo.r years later JAGI's installatina wsre rebuilt and exnanded, and
apparently were in glace i1 time to contribuie to the air affort of the
Sovist Air Forea; it was described as "elaborate and huge,” 17

In view of the dearth of basle information on Russlan alr ressarch, any
acsessment of iis value Lg bevond tae ability of the aubhor. Prior to
Pissia's entry into the wear in 1340, muen of the opinien rezardinz ths Red
Alr Foree, whic1 wa may reasonably assume emnodied the best of Soviet re-
senrch, was often affected by Lhe political vrejudices of the observers,

In 1935 Soviet military aviation was pralsed by Pisrre Cot, former French
Alr Minister, as tie best in the world , wheress Charles lindbergh regarded
it as the worat, and Al Villiams, ~bearving the Ruasian sxhibita at the 1936
Paris 3alon, 4did not rezard 1% a3 worth his time to 2o to Russia to see for
birsell, zgortunntely thare were objective minds, zen vho reserved their
Jud rnent,

15, "Notes ov tus Air Forges of the 1'.S.3,k,," by Air Steff, (N.I.B.),

1 Jan. 1940, in A~2 Lib; H.J.4. Wilson, USSR Afr Tovrce," in Agrcnautics,
Vol, 4y Noo 5, June 191, 43,

16, Jeneral Nimssel, "i,'Aviation de L'U.R.$.3.," 241; ®"Notes <n ‘he Air Forces
of the U.3,5.R.," by Air Sta?f, (M.I.D.}, 1 Jan 1940.

17. Interavis, No. 500, 1? Dec, 1837; "Deserintion of Central derodynamie
Reaearek Institute TSAGI in Yosecow USSR,M U,5, ¥ilitary Hission, Hoscow,
Re~o~t Ko, 2610, B Sep, 1944.

18, Ipteravim, Ho, 770-771, 27 Juns 1941, 2,
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Dr, Gearve ¥, Tewis, Alractor >f researca of NACA, vimited ZAGI's ine
stallations in Y934 and renorted uson nig return thet equipment was poor.
The ressgrch he chserved seesmed "preliminary®, while t“e wind tunnels, of
which the Tarzest wny 16 x 12 feet, eppeared to be prorly desisned. 19 He
foimd 3,500 emiloyees ir the sxperinmental shop, a staff handling mll desim,
streas gnelysls, and f1ight testing for the KussienArmy and Navy, in additionm
to carrrinz on their own researeh work, On 1133 occasion the director,
Ne *« Mavlamor, stated tuat lack o trained oersoniel reprasented the nri-
mar: -rahter, woieh wo:ld indleste that tle teshnieal schools had not yet
bear able tn meoyide the technieisns,

Prior %2 17235 Russim had velled heavi'ly unon Jerran models, but in the
follorinr two vears a shift occurred avay from Jertan to Ameriean desizns.
Ruasian en~ineews {r3nagted wany forelmm nlants and concluded licenss arranze-
ments wlth Hispsns=Suiga, Cnome ot Hhone, and Cirtiss (Cyclonmg), For afir-
craft ther xent to Martin, Touglma, Seversky, and Consolidated. &s late av
191 i1 was renorted that her fine I-17 fisubter hal followad the Spitfire
rather closelv, while her ZX B-26 was a co-~y of the ¥artin 139 trin enzine
borbary 20 It wes aspsrent that her ressarech laboratories had not yet fully
sBhglen o ® theipr relia~es .pon forel™n dasi-ng st tae o1thweal of the war,
Yat tiare were si-ng that % e advan~* wes ronsiderable. Sermsn Condor Lazion
pilots snove varv favorably of Ruasia» £i-hter wrrk in Spain Inring the Cirld
Nar, 21 and the Russian Il~Z or Stormovik was a superb weapon azainst the
Gerrmans in 1941, It is 0% improbable that the newm ~eneration of desl -ners
in Fussim eventurlly will oe able £, zomplate the process of erancipating
her avisti~n Tror rellsnes ipon roraim desion,

19, Minutes of Special leeblin-, Tes nical idvisory Committes, United Alr-
craft Corporation, 7 Jan, 1337, NACA Intell, Lib,

20. Interpvig, Ne, 770-791, 27 June, 13541

21. HuJ.A. bilson, "USSE Rir Forpe," 1~ Aeropauijcg, Vol. 4, No, 5, June 1941,
"2
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Part ¥
RESEARCH AXD DEVELOPME.T IN ITALY, 1914-1939 1

Aeronsutical researth and developrent in Italy since World War I has
baen a reflsection of the nolitleal mnd sconomlie condition of the country.
An mocount of research and developrent which ignored that fact would be
practically valueless; the factual data without its context would be highly
misleading. The decads that followed the Armistice of 191% was marked by
the cominy into powsr of Fascism, the firm astsblishwent of Fascist control
within Italy, and the stabiliszation of Italy's internal position. This was
an era of comparative world peace and disarmament, marked by a series of In-
tornational atreements deai:med to obvlate war, While in many countries
this was also 5 decade of economic prosperity, in Italy it was one of econ-
omic stabiligation upon & baais whieh seemed to implicate a slowly declining
standard of living. Reatricted in the export of asurplus population and com=-
modities as well ms in socess to raw materlials, Fascist Italy perforece pave
& larze part of its attention to the fostering of self-suffieleney in food
snd elothing, the distribution of employment, and to the development of
manufactures to which foreign markets were not closed. Concurrent with this
attenpt nt astabilization of the Internal situation there was followed a
program designed to win prestige for the nation and ita revolutionary govern-
ment amonz the nations of the world.

During the next deecade, fron 1929 to 1939, world-wide economic depreasion
and Increasins internstional tension marked by amcts of imperialism were accem-
paniad in Italy by mccelerated economic activity snd a -rowing chauvinism that
was the product of skillful zovernment propagands. abandoning tha method of
esonelliation and amieable adjustment of international differences, both Italy
and Germany adopted with considerable smuccess Interuational policles based
upon the use or threat of force. In order to earry out such a policy it was
necessary that the country be reorganized economieally, psycholozieally,
and militarily. Theses phases of the history of the “period betwesn the wars®
are reflected in aeronautical research and development in Italy.

ifter the Armistice of 1012, as & result of poverty, intermal political
unrest, snd intense pacifistic sentiment the Italian Aeronautical Corps was
reduced "to so pitiful a state of numerical weakness that, but for the sad-
ness of it, it mi-ht be termed a reductio ad absurdum. . .* Until 1922, Gen.
4. Guidoni wrote. ... "Aeronautics were practically abandoned, for reasons of
sconomy and because the firms had atopped all experimentsl work owing to laek
of finanee, There wers alao politieal difficulties, as workers refused to co-
operate in the building of sngines for airships, considerinz them war organs,"?
Some attempt was made to davelop civiliamn aviation under a Directorate of

1. Prepared by Dr. Joseoh Reither, AFIHI, March 1945
2. Guldoni, "The Re-Organisation of Italian Aeronauties, 1923-

Jane's A11 ihe Norld'g Alrcralt, 1926.
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Civilian Aviation, sines Italy was too poor ta undertake tie development of
both elvilian and military aeronsutics, but 1i wes not until the Fascist
government waz strongly enoush establis:ed to tackle the oroblem that Italimn
aeronsutiecs was civen s new loase on life, This ocamed in 1923,

In January the new cebinet ingtituted ¢ reorganization of the whole field,
Mussolini headed tie new Ii:h Comrission of Aeronsuties, tie chlef subdivisions
of which Aealt respectively wit'i civilian and militarv aeronautics, Before
the snd of the year t & Italian Alr Toree was wnde indensndent of the Army
and ¥avy. Incentives were immediataly -iven to the development of nasw air-
eraft and enrites, Five million Lire —<as s+t aside for an aero-sniine com=
petition with orizes up o one million lire to o to corpanies aompetin: in
the French aireraft en:ine compsiition, A nrize of one million lire was
offered Tor a trans-Atlantic fli-tht and a priza of 100,000 lire for a Rome-
Trinoll flitht, Weny oSrupai Faselsti Avistorl vere created by the Fascist
Party in the principal towns to bask np the zovernments effort f{o restore
Italian seronauties. 3 The prizes nentioned vere deslcned to encoura:;e re=
search, experimentation, and developrent on the part of the alreraft induatry
in partiecular,

The chief experimental stations under the Air Miniatry were the station
at tontecelilo, the seaplane statlon at Vigna di Valle, t“e armory school st
Furbare, and the airship statlon at Ciampino, gll of them in the vieinity of
Rome, Exverimental testing was mlso conducted by the Photographle 3eetion
end the Flectric end Radiotelephonic Section. llowever, until the ereation
of the Guidoniz experimental station in the early 1930%s, the zovernment
wnits confined their activities lar-ely to aervice testinz of new equipment
excent in the 1lizhter-then-air field.

Az was inevitable, expsriment and research proceeded slowly. 3ut the
nuzerical axpansion of the air forse was be;un at once. By the end of
Oetober 1923 25 squadrons ware equipped with newly built machinws of old
types. In Juna, the reorzanization of the aerlal ara was well under way,
It wa= smecompanisd by the resignation of seaveral prominent members and *to
stop nrontroversy, fussolini becmre Linister for Army, Havy, and for Air b
The year #s3 wlso rmrked by the transfer of aseronautical functlons, psrsonnel,
installations, and squlpment frow the Army and Navy to the Adr Force. The
gradusl clarificatlon of orgenizationsl, administrative, and functional
problens of the new arm coutloued iqto tne next year. The number of opera-
tional souadrons of tie Kir Force was increamsed to 66 by November 1924,
while aeronautical “irms submitted for c.asideration 1% new experimental
aircra’t and 4 new tynss of engines. A year later the Alr Force had been
increased to 90 squadrons mnd the bureaueratic reorzanization of the Air
kiniatry was completed, thus putting it operationally on the same besis as
the Army and “lavy.

3, Jane's All the ¥orld's Aireraft for 1923, 1924, 1926,
Le Gen. Guidonl's historiesl article, in Jane's All the Vorld's Aircraft,
1926,
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. By 1925 the geronautical prosram of Fasclst Italy was sstablished and
14s Intent waz clear: (1) Prestige through augmentsd strength of the Alr
Forpe, (2) Tevelopment of civil sviation and sxtension of alr lines, (3)

A gtren -thened mercnautics’ industry whieh eculd bid successfully in foreigm
pa-icets for arro-autioal syiipment. “ationnl -wastirze ‘ins never been a very
empeloug faotor Lo Americon thinkir«; consequently 14 1s eps to disecunt
ita inportance in the eyes of & natlon whose pregiize 15 nol great or has
sullered s deollne, Practloally, its cunseqiences ara =1t in {1termational
var-alrinz for osrmercisl nnd othar eonsicerations, The thwarting of Italy's
hopes Tor territorial aggrmodissment s s c rnoesquenow of her ~rilelmtlon
11 Zorld "ar [ waz a natiooal hunsiliation. Reatrictlons upon her exvorts

of hor producte o! har suvslus nomlation z= well as upon her fres nooess
to Invortant rav meterialy, wers dismdvantaies esaly felt by the Italian
peonla, Tha 'aselst ~overvoant, in 1ts effort 4o build un interaatilional
vre ti-e, 3ousht to mave the natlor wilitarlly atrung, econotically self-
gafflolent, nnd t0 miass ne sy-ortonity for the daveloprant of s nrofitable
fovelm trale, The rmorwmnisstion ol the alr ar refleatad all these nima,
The ranid sy ingine of sore 30 alr srade 3 markedly emhanced Italvy's re=—
Intlve mitiiar strenzth with respec: Lo other wilons, The developmeat

o civil ma=wmgutiiocs and the extanaisn of Itgllan onermted sairiinme inoveased
the nation’s rrestios while at Lue saco tine 1t orovided a ocertaln econouls
grmart f- fha sx-mnalon of the nlirars™t induatry which was of sven Jreater
21w litieos’ almiticance, Nw advineed stete of Italian militars and
elvll acronaution, 1t waz sxpected, would erente n demand for Ttallan gip-
ora’t i foreign oo ntries, thas srovidiag Suatner economic suprort for

. Italyts esasntinl nireratt ndustry, while i the same time the mynort of
Itallay rirera®. woold contrlbute to the -rowth bl orentlse and provide
forelzm axctmnze whlch co'1d be used to “rovide sssential raw netsrials for
4 orronzationl and ot-er Induairies &a uell, The widespread conselousuess
of the {~srtanoe of nrestii-e mmonr the Italinng was relflected {n the forvml
enteh]l Lgtmant 97 nroma anda aenciss In ita mafor glvil and ailitery organe
1zatlons,

In the D l1f11Inent of thi: worram, nirera™t manulacturers, encournged
£ micel o the covernrent, cevelopsd alreriit for internatlionel sompetitlons
and thr carturlns of various kinds of Interariisnal records--spesd, altitude,
il @.irance, Li Italy, us elsewhore, theae ex-lolts conftrlbuted Lo the
deyplo it of sopalar mide in the achlevementa of Italimn aervnenties, end
pansan a-ble wiomert For the expenalve coverame it developrent of military and
givil nercnavtles,

5. ITn 1929 Jopa. “rancesco le sinddo [lew (ra ore to Jspan and returned by
w0 elbourag, ustraline=a dlstance ol 35,000 nlles; in 172( the laund-
e~ 1lgnorth- ool axnaditl.a soploysl & 3amieriyld [talian-ouilt airship,
the Vorye", in s flicht cver Lhe North Tole fror ifin-x Bay, 3pltabergen
> Tellsr, .las'n~ea 2i3tans=< =0 2,700 ~11=3; 11 1927 Comm, . reancesco de
finelots 4 ¢onbtnest ighte«Alrlen, 3. th Amerleeny orth Areriza, Newe
PoredTa-dy Tavrasy Lemliget vus aser3tie faeel Lo the sopular slad oy the
£11 hte of " indbergh, Temberll-, and :ind Jmrins the saue year; In 1727

‘ Tafe Ve araandi aalabIlistad L el0 msa clane record of 207,06 GPaHag
In 1727 lasbe e Terrerin wnd Yal. Corlo £, elprets mec: s non stop

PLLTE ™ v Toca 4 Trasll-oes ililance o8 4,470 nileae
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During the late 1920%s and early 1930'x tha povernment depended heav{ly
upon the personal and physical resoirces of the asronantisal industry te
necomplish itz ends. This was the product both of necessity and of deaign.
The indusiry was sbsolutely dependent upon government contrasts and suppert
1€ 1t was to flourish or even if 1% was to axist., Concurrently, researsh
and develoyment was carrlsd on largely in industrial and uaiversity lmbor=
stories, the funetion of the government experimenial estzblishments (with
the exasption of the ons astabliahwment for tha construstion of airships and
kite balloons at Clampino) being that of service testing of equipment and
nodels thet had been developed elsewhere,

i factor faverinz ths development of Italian sviation during the 1920's
involved evailability of raw materials., The airara?s of this pericd were
still substantislly eonstructed of wood and fabrie, and Italy had a suffi-
elancy of wood for mirplane mamufacture and an abundanse -~ cri’fsmen skilled
in woodworkin7. Castor oil, whieh Italy vprodused in mbundance, was still
regarded as a matisZactorr lubrieant.

WMlitary cgntruutl weras diatributed to the different airerz’t and angine
manufacturers. © New aircraft and engines were developed by industrial labore
atorles with the moctive cooperation and eollaboration of military engineers
who were often, at the same Lire, professors of snzineering and asronautical
sclence at the universitiss. Experimental airoraft and enzines, produesd

by industry, were tested at governmental exverimental centers with a view

to determining whether they would be -t into nroduetion for military use,
held from production for further development, nroduced for civil airoraft,

or released for sale to foreign purchasers, Prizes, direet and indirest
suhsidization, and government contrmotz were the means by whieh new devel-
oprent was fostered. However, no manufsoturer might sount upon exclusive
produetion rights to a partieulsr type alroraft or engine sinoe the govern-
mont distributed its eontracts tiah & viow to maintaining and enlarging

the genernl rroductive oapasity. ! To this end, Italian practies Aiffered
from that of other countries with respeet to mintenance and rgplir. YThis
work was performed for the Alr Hinfstry by ths manufacturers.

The government fostersd the development oi' air iines by direet subsid-
ization throuzh ont-right grants, saintenance subsidies which wers standardized
at a sun equivalent to one~half of the e¢ost of ulr miles flown, ITndirect sub-
sidization of both civil and military aviation waas given through the assumption
of general expenses by the govermment which iIncluded such items as: pay of
civil personunel of sentral administration, telograms, legul expenses, sub-
sidies 1o elvil and mdlitary perscunel, prenipms for studies and inventions,
sxpenses for mﬂit;ry asronauties) propaganda, statistieal work, and eonfi-
dentia) expenses. 7 The iir Ministry paid funds to eivilian pilet training
ocenters for the gomplete tralning of = Suu', for partial training, and for
refrasher training of remerve fliers, 1

6, Report Covering Aviation Laws, Resulations, and Policies in England,
France, Italy, Japan, Russis--1934., AAF Library A 12,6-2.
7. 1bld., and Military Attsche Renarta,
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dowever, the lxportarce of Leslc aclentiliQ Testm AT DUBD ELeRTly
recognised by the ,overnmett wilch, “rom the vezimming, was oonfroated by
the coatyry's Iask of row ssterlals cssentisl to her menufaectures. A solu-
tion to this difrlevlty wes soughi taro i Lhe Isboratory, and durlng the
£irst decede of Fesclam a broad program off ressarch was vigorously advanc
by t.e overnmont wlih izportant conssquences in s rle lture and Induatry. 1
It was but natusl thet tils genersl program wo 13 eicompmas sasronauntiocal
research anc ‘et {n the [uifillment of e reierel polley with resgest to
basic rescarcn tha sovernuent wxot 1d 2siaLllsh tle needed facilitles and con-
trols. Tala wes acconplished duriny the y=ars 1730-193(,

n 1330 tue Klr  fnlalry wao authorized to spend 30 million Ll over a
porlo’ of Jour yesrs for "Lhe neceasary works In connwctlon wlth the orsane
fantlon of a ggator of studles, tesis, =0 aeramautfesl consirueilnn at
Honlegells," ~7 'onlecells was tha exparimeats]l fleld of the K. ~eronsutica
outside More, et 1a 1730 1L was rather rinitive and possessed little emulp-
ment for sxperimental worke Tha expenslon <7 tha experimental center at
Monteoello, renamed the X fdoaia Txperimental Center, donlrated t-e hlstory
of Itallaa naronauatical regsare': z1d develo# i lurlng the next decace,

The late o° L ngtabllshzeat of Lhls 3:erlnental center probally hes
sont 5ig-1llcance. Durln: $he [iret period I 4ie sxpmnslon of Itallan
aerone. ties under Jascist rusplees, Ilaly s not nen-ly so serlousl; handie-
unsoed in the matler of ren malterlals ags she wa: Inter. In the late 192C's
thers wn3 a notleseble iread azowr asver iyon2 of alroraft toward the rore
extearive =3a of metal in conslructione Jer'mis {t should alse be noted
thak the relatlve easo with wilg™ Italy hrd established herssl? as one of
the fore-s3t aly towers wzr In swe dere~ 1.5 1o Yh» Tact that e osunst=-
ruatim of her alr foree led taisn rlees Aurin: a reciod of relative world
peace when armanent oorpotiblon amt; i natlonm wes belng de-expmaiszed.
it any rate, the %, Acromanslos sad neileved L-pregalve numericsl atrenth,
The problem which lay ahead wag to " oe; the nrilen mbresst or ahead of the
rest o7 tha world in new developments, /3 s “ascolst government entarw!
its pecomd decndo, 1t wae apparsat Llat Italy's poaltlon as an luportant
wlr pover would bacome Inereasinly dLffic it t melubtslv ma sirsn - Indvs-
trial astloas entared the coapetlilon and aa oore wodern girm:‘t incresg- -
Insly eoployed mmierials ».iloh Italy eould not ~rwlde, 1

Toe omairuction of the Guldsala ‘“xmerimontel Ceater st Jondecello
extendad sver a vlod of asproxizetel) 3ln years, The work actuall; oe mn

1l Nrtlcnal Resources sIaanin~ oerd, 4
I, I B {1241} pp. 206=200,

12, C=C Favort 1, 12267, 7 Tscanber 1930, Mre, Italy, in {iles of former
00 f1le T3040 Italy=duldonia®, Inforsation :fvislon (now in ATII).

11s The proTess of the Tildonle exoerimental center may be followed in
B tharr  Limche reportgy {n t'w reno~izg of the AL Teghnlesl Aassiatant
{n Purooe, aw In Ltens nutl lshed (n Intervivia, e ieneva news latter
Adevoted tn aerrw tins whieh wao xiblished throe tines a week, aa well
23 in ¢ perles of articles anpen~iaz 1~ techmical and geronautloml
Joumnals, ,
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in 1929 zhen staps wars takea to oonstruct a wind-fumnsl at Moatsesllo,

was acasleratad the followi:g year when ao apxepristion of 30,000,000

iice for developasnt was suthorised, and continued into 1936, After an In-
spection in October 1936 the imerican REllitary Attachs reported that "The

R. Leronautiocas Experimsnisl Center is tha Italisn equivalent of the K.A.C.d
Laboratories and Weizkt Fiald oombined, Theorstioal and mwetlionl -
meats &5 well as f1ight tasts of new land planes are oarried on at
atation.”l4 Ho estimated thet some 50 million 1ire hed besn expmndsd on
eonstruction and installations, Zarliisr io the ysar NACA representative
reportad: "The equipment here cvaprises & toving basin 1,450 feet long with
possible extension te 2,000 fest; Identiocal singlo-return tmmnels for routine
tests with throats 4.6 fest In dlameter, and speeds of 157 alles per hourg
a 10-foot dovhle-return tunnel with a speed of 242 miles per howe, 2hanks
ta the 1,800 horsepower motor; and s ten~foot vertissl twrmel for apioming
teats,” Ino Decesber 193¢ he sup-lied further description of thes mrogress
that had been made: “a 1l-siage, 2,500 horsepower, 3-atoosphere suporsonis
tunnel has bemn sompleted at Guidouia, in which a speed of more twles
that of sound has beexn reached, topether with temporature of C. and
pressure squivalent to that at 75,000 fest,* 15

This last fact 13 of wpeelal signifioance, for 1t ws iz the atudy of
mupersonic spesds end strmtospherie flight that Itallsn research mined tiw
advantazes of initistive, In an introduction to s published interview with
35g. Croooo In Aigust 193, the editors of Jniar Ayls neted: *Preceding
all other coumtries in thls respeet, Italy has sreatsd a teshnisal depsrt-
mnt for stratospherical research, known as the Ripartio d'Alta Quota amd
mving the ccopsmtion of the woet enlnent scleatists and autherities of
Italy.” 16 &% the sume time & Lighespesd school saintained by the goverm-
ment st lake Uards snabled Italy to retain the world speed reeord for
several years.l7

I% wes noted that this speaialfzation in high speed flying “produced
praciionl results iz irproved sicwaslining, control at high speeds, englne
coocling, and high altitude performance,” and that the sxporlmsntal and
research program “has besu thoughtfully coordioated in the ssgnificent new
motwormn,*mmwmmuamor-gmp
tists, sach qualified in soce speoisl fora of sercoautical researsh. 3
But in the same report 1t Is noted that in the war in Ethiopia (1935-36),
Italisn equipoent wes infericr. The leag distances 0 Le treversed foroed
Italian planes to £1y low with heavy fuel losds, Ia moustalacus country

18, G2 “aport L, 15584, 27 Owtobsr 1936, Italy. 3ee also reports #12268

and ﬂllﬁ?.

1%5. Hak R AR YLEAR AT ONRRAS ATRLOCENE B tﬂ Johm ;ﬂ, I“.

Teshnioal Assistant i{n Durope, Batiooel AMvisory Committes for fero-
nauties, 14 Janmary 1936, the sane *in 1935," 17 Jeocesber 1936, in AAY
Library D 52 = " = 1935 and D 52,1 = 1 = 1936,

16.“&. No. wp EOWI?N., p.l.

17. Alreoalh Joar Raak, 1936

18. Dbid.s for sxtenslon of trwnd see Yol

et ia 1937, by 7. J. Ide, K.1.Coke, 7 Jemar

*‘1'1937-
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the low esillngs of tie :leiws wers & serious tundicepst? shile it is Lrus

that i ..o carcoonbicn uwic ot ssnu its cest arercit to Abvesinde it 1s
wl36 & fall thiat toe uwir Zorce bullt up curing the 1y20%s Lad Lscos cbaclete
eid thet soalmet rad not veen reclaced.

In 173 tis uce sincunced Lhol 1,200,.0,000 lire wouls e speat during
tha course of Lle et five Jeurs fup renewny «ld «.d obgcisle «iraralt.
Late in tle yuear t.e =iliiory AtLucie in iose observecd: ¥ile polity of
tuddirg oricel sl iy experiuectsl protobypus, which was solliowed up Lo the
smasant, <Ll Loermunals on the L ear future. Tue ericd of replaoscant of ald
und obsolels wirciuit in tis luc sguadrons existing in Itsly will begin soar.40
e Zurther reporteu Lhat obout W spumdrous of L.e S asronasbics were
equlpped wils obsoiete or vbuclescent bypes, Yo Llenvs were syulpped with
supercharars-—a. Ldarestuy fect consbcer.r, e theoretical and experis
rental interest in L. ! wltilude Jiipht, less toun ten jercert of the ssivioe
t; wo 1ad rotal proptl.lirs, ad no planes in servios were equipped with varl-~
able pitch propsllerse.<: Furthermore, Italy had continued to msoafacture
plares of wood snd fabrle construgtion despits U-e almost universal adoptics
of all-metal construction, T.» imeriosn Milltary .ttacld visited the most
lwportant aircraft fuotories with s view to aecertaining the reasona for the
limited voe of metal, This was attributes tor the lower coct of woodefabrig
construction, the abundance of craftemen for wood-fubrle work and the possi-
bilitiss of rupld expanslion, the availlability of -=sterisls in Italy whieh
shriztad the necessity of maxing purchases abroad as well sa the danger of
veing cut L from essentisl meteriils in ihe event of war,22 Electric welding
of duralumin rad not yet veen attsmotad b Italian airereft mamfacturers,
ardd with a single sxception all work with stiinimss =tsel and Budd procsss
of walding had bean dlscontinued. [his too w.s attributed to the necsssity
of laportin; steel, the cost, and the diffisulty of obtaimin: triined workers.<3
The surs considerstions resulted in ibe deternlnation to use gastor oil for
the lubricstion of boti: aviatlon ard automobile enrines.2d snd the sume negess—
itiee deterained the persistent efforts of Ilalian sclentists to perfect the
Feasopene® angine wuich burned 8 fuel manufaclured from art Indipencus shrub,

Iarreasive as was tie set-up st Suldonis, Lhe sums of monwy spent on its
develoioent, and tie ccordinetien of the research raci.uths anc perscrosl of
industry, the universities, ano the milit.ry service,<> it was umable to
sclve many of its basic jrobless rapldly enough to meet the dermads fer the
exsemaion Of Lie nationts ailltary forces.

1?! lb_.gl
20, G=2 import L. 4109, 1 Novexber 1734,

1. %.

2 Aeport L. 13898, 29 -ay 1934, Rome, Italy.

23, Ibid.

2. (=2 Feport L. 14564, 11 July 1335, loze, Italy.

25, It should ba toted that this howakdown is highly superfiolal, for the
saca Individuwl oliten ogeupied 3 prominant plase in two or 11l of thess
catepories. 5. A. Crocco, a prominent momber of the R, Accad, d4'Italls,
was a Lisutenant Genari) in the Hoyal Corps of Enginsers anc Frofesssor
of Caneral .eronauties at the University of Roow.
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Te"ore the laumehing of the Abyasinleu oaspaile, joare and "aval had
allowel 'ussclint to think thet nrlaad and Faace #>:3d atand nafdo and
rezard the zunquest g8 compensation for Italy's fallurs to reoelve Important
territorial concensions at the dloss of ‘or'd Tar I, The wiolemt popilar
reaction o 1NL Flosppak art 0" coepssion, artieddarly Is Iaglend, took
the "uoe Uy surrrise, Tialimn resctlon towsrd t.e Abvasinian war was at ihe
suboet €28 ey croetse '~ *lle. T et b Dr glaation, vileh sas critioal
for .e ovaneenty Lthe Itellaws wer: wor ed up Lo e ih plteh of chauyinisa
by & viizwo s~ b T arun janasy il e o LT oerpan lononl ITtala'y
allitars force mar .ncerinien, ‘talian air pocer vas bullt up as a counter
thand, % . "ritlsh cea nwwar in the sditsrranean. The ol Is et Italy
was forged to expend her air souer osfore er oroTam o0 Tossarc: and develw
amany 0l oee- cemlectad,

Tq Taprs 1737, L wonagn Teelalent U Tviger o O vecomded: MA
great alr “sree hea been built up by Italy Inon remarkelly shorf ulne and
2% 1 0.~ 1™ Lvelr roternie ~azt d e byt alloapeea T use oF sl frd-ghael
tubes “rr 2o fsels e mevbars a0 wood »71ra,  3peciel arphasls has Lesn
lagnt v £ 2 rratustlen of Lovbln: « Imntoqes wilch cvoyed g gresl threst,
to the "ritish ‘hgétm-mm Test gt Lhe nariad of exirore tenslon ~elween
L R A "o memutgel tt v ey & T lbas e Syoen DY, and
aon muatlnc 3vee’ records wibt egnmelel'r U114 alreralt, Ttely crested
ae P1Vagton o ® apenbtap T roernth, v, Tle vies Vgt Tmenc o blle
cplaion 7o3 zurh gtivred Ty the holommust of reco~ds wiloh Tlely and ierw
npwy crwr oaYin e e thefr v tlent —emat0LRY e 2L, ot taeT, ~ -1 bombing
troeo=-ntialinin: a;»gads 4 oof roas of axisti~: Treust alrolanes In resp-
aqblye sebac wleg, <7 meanbapile, Chl, atee i Aheael the eroptaliy; ositlon
of the “via, b on the perd of "inly 1Y seecp B lieve Lee: lavcely a
avannes ol BT,

™o mald ~erch oF evands whle memeto oy o e LTed S otlong of
™rone ir Torll “aw IT nTaced & ntraln on Trulian resaLreeSe-anndover,
eerrarle, 2t Planaialen e o wRiny Mt fhoe rpae 1T b man aer, AT
Loyast ifen Tar, sonel el In 1730, wes £H1lowad In uly Y- the Traneo Tebslllen
tn Al te M Ea Iigle Taad Tee o1 W Lot aee sl et ¥ad untdt Vi spring
a® TR, Thia a i caapd mac see wraniad o tle gt Ablon T Sreldable alre
Mar g ed mipawlne Snored on Mafanae $a S0 Tpleantas Yy Pa THpT lama,  The
flbartan eomret 57 el T A% wlle nob ey ouletalve or gost’y +iteryriose,
vor en adiit0 tax v Yilhed rean aess

Ttaly's mesno~la wenlmeas forend "ussnlf™t 50 Tay a e f DWWl 1o
arifpqbine the ~aAprg wymartul Pur nape ttotes, My taelle fron Ue stard
¥ u ta Aate afvantate 7 fte atate af unpremmedinsg af e gon=Tuselsd
natflons, 4- wiaz-erade IL3ly'a ~tata of ~repemednesy, anl ot amheslize the
Pamard prodh® Ty 1218847 Cqep g thet oo T e 1-M Unled L1 b pIr sowert

2o Had o Lynp Y s eal . o 337 I Jo cu it@y ALl
T dwnar ey 133, o VD ldarnry 3.1 - 0 = 13017

7. Lol

- - L

e T R dmatiy omiol JluCwshn. o0 wan 1 kL. Hee s ke wLeliy LBC1ak
Liglry Tievicen olitloal  elcade seoiedy" 1727, Jhepe Dby 0. Z21=271.
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on an unpromared nation. Xarly 11 the 1730's he remarked: "in urder %o
be hunanitarian a war muat he eontluded rentdly, the maximum offort with
4]l myni’shle means wust be ~roduced ia the shortsat possldle time,"” To
apiraciate the i-nifiesnca of this atatement, one sgsnld substitute for
the hmanitarinn factor, I[taly's sconornle wesimesa,

"1 Tuvrops anproached Vorld ¥ap II, the weakness of Italy's position be-
oune more snd more olaar, In 1939 it was noted: "43 in other totalltarian
state: Lhe »1.1val sconomr of Itely ia dlracted toward self-sufficiency
and prenaredness, Ilaly is 8 lacking i+ material resources snd her popula-
ti 1 1a ao pre? minantls arieultural that mer al~e t%ard salf-suf?iciency
have baan reallzed only 1 relatively small derea” Ho gmount of "doublew
tal%" mas ndle to obacure the:~ fmets, In ¥arch 1340, General Pricola,
Uailersearetary 30 State for Alr, presegted the Alr Budget for the fllowling
fis-al year, In dolng an Yo discussed the nroduction rates of various
conntriss, durlay the sourse of whiech 1% becaxme clear Lhat It&ly‘lﬁxmndod
production sapnsity wonld ba Inferisr to thut of other gountries,

To overcore thie factor, it wazy made sppareal that the ~overnment in-
tendad %o nursus its estab’Inhed pollcy of produaing quantities of alrorsft
in adwance of othar™ nations so that (1 the syent of war the Italian alr
foros mizht zat In "fustest w1th the mostest,” trisolo acsked: "Is i{ better
to heve a very rellshle plane in the units, of surpassed characteristics,
or g wanhine of hizher characteristics which may present some disadvantagea?®
Re s:palied thw anawer to hiy rhetoriom]l queationt *Fa ars convinced of the
necessity of workisa: towar? standardization o7 zaterlel, that is, of reduoing
to a alnfipur the nunber of standard nlanes, enri-es, srms, sjuloment." ‘later
on he added: "The notentlality of aeronautical constiruetion naturslly de-
pends up-n the avallebiiity »f rew zateriala, Tithout going fnto details I
ortt affirm that Lhe Adr Ministrr and indusiry obey the order to use aatlional
rat mi»rigls, for we a-a sonvinced thet thoush thia is sometimes wors costly,
1t 13 nevertheless i the intersat of the maifon,’ 52 The Hilitary Attache
noted: "As far as facllitias are aoncerned the industry is eapadle of son~
siders s sxpuneion, The procurament of essantial materials, tools, skilled
personial, however; rather than the question of fasilitiss, will govern the
potential output of industry,’ 37

Neadless to say, the performmnce of the nors mivsnced types of Italian
airera’™ were of considarable intersst to foreim powera, In planning a re-
vision of the five-year sxperinental progzran for the U, S, Alr Corns, the
Kilner Joard, in conpearing charasteristics of “oreimm alreraft with American
3ilitary -lanes noted the superinr svsed of the Plegglo P-10z over other
gonparable heavy bomsardneal alrore™ 1ike the sunderland Tlying Boat and the

29, w2 Report,

30, Mailonal Resurces “laanin; Board, Repemrgh - A Natlonal Sssouromsy Ils
fy (1941}, poe 207-208,

31, G=2 Renort fo, 17,431, 1% March 1540. F

32, bid.
33. Ikid.

iy
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. Junkers Ju %9. Very siznificant, however, was the faot hat wheress the
lattor tvo craft were Ia profuction, the thrast of tha Itallar <lare =ns
vansrrel o "7 alraralt sa opder,” 7+

“apla: the yesrs praseding orld sar LI, *he junior Axis pariner found
hingell 1n the ridleul>us nosition of a mmal) dully homstin~ »f “1s atrenzth
a3} “hesatenl:, blrger sogss wao onposed him with reprisala by hls biz brother.
Howaver, slnce the conbined strensth of the two kxls hrothars, o —arhiirs,
w1y Morzliabla, tha voulf get sic. considerabls asuccess,

e Leou 27 Wr revealod Lo weakness of Italixn aerconauties. Thils in
turn rellected *he Lnability of Italian researoh to ovevaome tha 2ian’ventazes
rea bt oL L oritiea! storta e ni aaterisls, The pleture 1s refllected
in an opo*at*gna analysls raport on the Itallan Airewft Tnduste: -nde In
fenll 1342, 70 Tho peport atules ther tne ltalian eirornft industry, unlile
the Cermman Industry, doss not vresant @ primary oblfestive for L1lled air
attan, "Thke reccru of Lus (ialimn alr Foros in the present war is not
impeesyive, In 7eneral, nelther the nuantitv nor the gmality of 'ta or-ors-
tiony ‘i bees “oh, The zajor causes of weainoas have been: () low pro-
duatlon, and lack of reserves; {b) faliure to develon and ~ut 1n%» ness
radoatlc o nes sodels aogg:mblu in pertormance to lntest Allied nodalej
and {c} poor tralninz.®

It was noted that "prlor to her entry: int~ the pmacent wew, Tiely m2ilsd

hoarily 13on Lowets of naay vital reterials, parts, and enchinery to sustain

. airereft production. The aontlaved Inflow ¢ thmes Yte-s zinea 770 has Jo-
sende? lasrel; ..on weraaa giioloe in the matter," S/ It is appareant that the
Germans inltinlly conasidersd using Italian vroduntion faetli4te~ £ build o
tha riveaght of Lot A4la nir forees by sxenanging technical informatlion,
supclyiny neqessary raw meterials gnd machinerv, sendiny Berma- "orerat -
sperlsTista [nto ltallaen plunts, introducing Ceroan models, apd In jenesral
coordimting the Lndustrial production of Ttaly snd Sermpe=, 27 Tosrye=, dus
Ao haeslal ﬁf torltles italy hao been umable to put her airermft industry
unde:r-round, The indusirial pooilations of Pledmont and " orhardr Ywrd slven
evitonee U7 cav.s: Lired of Umagiso and their resentment of Jerman ovarlorde
shi~ vas acute. L vas eventually deelded to t-ansoret Itallan 1a'or to
Germary t . e’ Dv sersan induatry,

T, Tt al Teport o8 Aly worps “oard (Lllner Soard) on Rerlslon to the S-Year
Ix eriqwntal Prosres, 23 June 1932, A, J. Lyom Profect Pegord Reske, M % 8,

25, “wpert Lo Concltiee of Jperations Analysis by Jubcommiltes on Italian
iiveraft Tidusiry, 26 April 1943, in #4323 Bulk Filea 27/, Commltien - Tialy,

35, Ruide

27, Jhlds

22, Ibld.  Ses also w=2 Leport :17,LL4, 30 Juns 1933, and [gllaborezions
2 s - e <o) At 13

Iomeala, tajast 1342, (in ke2 Library, ltely 9545 Enel, File 17 Noveaber
1244, T 93055, whleh, despita 1ts tactful wording Is & confession that
1% 414 dnts the irvmans were primarily interesied in extrasting inlor-
. aation upon the asrodynamics of winzs at supersonio welool™iles and
4mre vaen t4e hohavier of bonba in water, fields in which the techniclans
of Guidonis had oblalned more e } hatie pglts than 4he

Serugnse
37 3-2 Report 717,114, 30 June 1939,
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It is polrtiess to altenpt to ap.raise asronautical research In Italy
in general terms of success or failure. But it is useful to note what it
attempted and what it achieved in terms of the conditions which were con~
fronted. It iz well to remember that Italian asronautical ressarch formed
part of a comprehensive (or totalitarian) rescarch program be as sarly
8s 1921 with the setting u . of a Kational esesrch Council, 4V and that the
practical application of its efforts was limited by the objeotives of the
national research program. Effectively this meant that it sought to make
the maximum use of national material resources and to avold pushing devel-
opmentas which would foster a dependsnce upon foreign sources, Along with
thia was the requirement to produce experimental aircraft for st ow-—that is,
to uphold Italian prestige in international compeatitions. Suech a program,
pursued iu an sra of peaca, micht have resulted in the production of low=coat
alrcraft of 1igh oerformance, However, the international policy adopted by
the Duce demanded a larpe air forese, Italian aeronautical research was un=~
able to create superior .ireraft and means of production from available
material resocurces. Perhaps it attempted what was impossible,

In one particular, Italien axperiment and research produced a weapon
which was unique und which gave the Axis an advantage over its enemies.
That was the jet-propelled nlane, s weapon which was perfacted and employed
by the Germans. Its development covered more than a dgcade, The idea was
nol new. it had been conceived and illustrated by Rene Lorin in 1913. The
theoretical and mathematical work haa beer carried on by G. S.8teckin down
0 1924.4% The Itualian sngineer 3. Campini, creater of the 0C~1 and GC=2
rocorded tiw first fruits of work done in 1923 in un article published in
tiw Rivista aeronautica in 1930.1“2 Gen. Prof. Crocco drew attention to Lhe
work being done on jet-propulsion ir a Papsr rresented toc the R. igcademia
Nazionsle dei Lincel, and a technical dissussion of the motor and forces,
with o« mathematical analysis of its working principles, was published in
Asronsutica in January 1932.43

In an interview published in inter-avia in august 1934, General Crocco
was agked, "Has your work also included rocket-driven asroplanes?*® "Yes *
he replied, *and it ney be said that I am one of the pionesrs in this antioi~
pation of mechanics which is now Intsresting experts more and mors. By means
of aircraft actuated by rociets, it .s hoped that results far in excess of
those made posalble by the actual engine-and-airscrew combination Bay be
attained .and that wyven the fasocinating limit presented by the velooily of
sourd may be surpasssd. A new theory of asrodynaxmlcs is in course of forma—
tion, based ou the study of atmospherisal resistance beyond this mark; and
this study of ulta~sonic vslocities has only been approached, as Jyot, by
osrtain calculations of artiliery ...k

40. Reorganisad for more effective functioning in 1928, Ses Hesearch -~ A Na-
tional Resource: II. Industrial Research, NRFB, (1941}, for & brisf gen—
sral statsment,

4l. Sulle Teoria Anslitica del Moto-Propulsore Campini in tierotecnicat,
Yol. KVIII, No. 1, January 13938, pp. 18-63,

42. "Caratteristiche e possibilita aella propulsions = reasione™, Part I, in
Rivigta 1'Aeronautica n. 8, Anno. 10, Part I1I, in n. 10, Anne. 12,

b3+ Ing. Uzo de Caria, "I Termc - Propulsori & reazione® in Aeronautica,

Lle» Inter-ivia, No, 1,3, 23 auguat 1934. In AAF Library,
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In the bibllc raphy appended to “is article eited above, Campini lists

several ariiclss 'y Crceco and three NACA Technlical fotes ineluding one
coveriny a test on thrust augmentoras for Jst proruleion, which =eems to
indicate that Arerican aercnautical scientists were not negleetinz the

possi&ilitieé?f jet propulsion. 45

Canpl:il, workinz as an Aeronautical En-'nser mt the Capromi plant, per-
fected his first rodel in 1939, The machine was ipsoected by Gensral Prieolo,
Undersecratary of State for Afir, in January 1940 and the first fi;ght was
pade with the new nlane, the Gaproni-Campi-i-l, on 27 duzust 1540. The
first model took off using a propeller and then switched tc jet propulsion.
The test flight was apparently not repsated, but on 1 December 1940 the
CC-2, a hegvier plane without nropeller, made = test fli-ht frem Milan to 8
Rome, plloted oy Col. Maric de Rernardi, tho Itallan Schneider Trophy rilot.
On the ostealor of this second £11-ht, the nilet, Col. de Bernardi, suzzested
that the 3peed of the e~nventional alrscrew-propelled aeroplane was reaching
its upper 1init and that still faster sveeds could be obtained only by fund-
amantglly new lesign, of which the Capronl-Campini aeroplane was omw exlmplt.LQ

In view of the poor performance of the Itslian air force in the war, the
tendency of Arerican journalists was to scoff at Italy's claim, or at least
to scoff at the imolication that m new weapon had been developed. Amusingly
anough, oa 27 December 1940 there anspeared in the Uew York Jinpeg, side by
side, two itens dealing with what were then referred to as "rocket®™ planes.
Ornie "pooh-joohed™ the Italian announcement hy atating that engineers azreed
that the orinciple {o” a rocket or jetepropelled plane) could not possibly
be of any ald in t.e nresent war. The other was a follow-up to a news item
of 11 DTecezber w-ica was headed ™Alr Supremmcy Seen in New 'Roclet' Notor
Taat “ould Add Sreatly to Planes! Speed."”C This dealt with the anouncement
by the Daniel Guggenhsim Seliool of Aeronauties of New York University, that
E. 3. Uyers Lad perfacted a jet motor 4o assist in airplane teke-off, after
four yegrs of developrent.

Interest in the nossibilities of jet-propulsion seems to have bean
fairly unlversal, In %is colums "Air Currents® just cited, Frederiek Craham
noted that the Jermans ware currently experimenting with jst snd rocket aids
to the take-off of heavily laden craft bvt, like the American F. B, Myers,
they hed encountered difficulty in obtaining m metal sufficiently resistant
to the intense heal enggfdored to perrit of econbtinuous operation for morse
than & brief interval. Italian experiment seems to have received contin-
vous encourarenent as a result of the faet that Sig. Croceo, & Li. General

45. Ses N.A.C.A. Technical XNote, 1. 442, Vol, 1933.

46, Inter dvis, Noa. 694=695, 3C January 194C. Incidentally, the firm Caproni
Aireraft in France, obtained a patent for a jetepropelled plane in 1932;
see %illy Ley, "Experiments in Jet Propulsion” in ¥astern Flving, December
IQAB‘, Pa 4%,

47. Inter Avia, Ho. 733, 22 October 1940,

43, Willy Ley, "Exparimenta In Jet Propulsion," in Negtern Flving, Decembar
19/3, op. 43-49, 100,

£9. "Jet Propulsion In Italy* in Tje Reroplane, London, Vol. LXI, o, 1596,

26 December 1941, p. 697. AAF Library.

50, New York Times, 29 Dec. 1940, X, 514, "lir Currents" by Frederick Graham,
and Few York Times, 11 Dec. 1940, nrtie]r?it

51.‘ M‘
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. in the R. Corps of Enginesrs, a profsssor at the University of Boms, and a
prominent member of the K. Accademia, was himself interesisd in the prodblem
and continually drew attention to the experimenial progress being made in
this field.

In reviewing Italian ssronautical experiment and development, one 1s
struck by the fundamental ssameness of the problems us they are confronted
in & totalitarian state and as they are confronted in a democratic state,
Where the Italians sesm to have failed is in the fisld of production.

They have consistently exhibited in the fleld of asronautics, and in other
flelds as well, a peculiar lack of interest in the effective embodiment

of the latest scientific experisnce in the techniques of production. The
nation is still essentially made up of agricuiiural workers and an industrial
pepulation who are craftsuen at heart, and the attitudes charscteristic of
those groups are reflected in the tlhinking of .li classes. Kational vanity
is frequently satisfied by s gesture—like the winnlng of a apeed record,

a spectacular world flight like the Balbo axpedition to the Chicago World's
Fair, or a numeric.l increase in the armed forces in a tense international
situation,

In perusing the reports on scientific developments, and the utterances
of ailitary personnel--even in the presentation of budgets to the Chamber
of Deputies--one is struck by their scademic character. Un the technlical
slde, the air Ministry and the R. Aeronautics ssem to have been saddled
with too many professors whose interest was mainiy in the theoretical and

. experimental nature of aeronsutical problems and whose lnterest in the
practical problem of production was purely acadealc. This may merely re-
flect the faot that in this latter field they were aeverely restricted by
tbe overall requiremsnt ta avoid the use of materials which were not pro-
duced locally. It was an important restriction.

| .
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The astatisties aspended cover (1) the Itellan ssronautloel budget,
progpective and actusl, sxpressed in both "ire rnd Dsllars, frcm 1923
{a 1351, a~d (2) subsidies to msronauties i1 "-rland, France, Italy,
a2d Jepany froz 1992 to 1323, whea figures are availabies Tho value
of 3uch fLnres 1s verv apmroximate. For example, to arrive at a
tyus sstisate of anparative subsidizatlon, cne wwild fave fo taie
aocount of iiviinz standards i1 the verious nations co cerned froa
yoaT Lo year a1d Lne actusl purchaziny -~ower withi~ eaet ctate in
teras of labor end materials., obvleumly the Internatiovgl exchanje
value of Japanase yen givea sliyit indication of the walue of the
lzoor that may Le purchased by official currency within Japen,

Joter 1933, tha publishbed finures ~n expenditures for the suprort

of zer.isutics oy subsidizaticn or cther nesans, were franitly deceptive.
Cuipe e -tlv, Lie 4otal bulpet for peronmutics in Italy is tonsidered
a o aasCal iadex ~f the situation than any set of #irures that could
ba oblaine? renresgsnting sansidization,

® i
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LAY b, ATRIL SITGET, 192%1942
[-32 ‘wo ity fetunl Fx-eaditures
Lire “rliers “ire Tllara
1923 - ——— 35,000,700 e 265,309
1724 - —— 257,000,000 11,173,713
1925 - - 450, 000,00 17,235,452
1728 LGl 00 00 17,215,026 553,00C,0CC "y, AR, 02
1327 T205153,000 N 53T AL T74,153,C0C 37,277,148
v 520 T17,E30,000 3"’,'793,?75 31,210,000 36,341,084
177 Ti7, "30,000 77,687,435 7‘?7,"'!(",@')0 as 6"‘,%3
1730 TISHLONC0  IISTY TI5,LT0,000 10,002,762
132 TLT 3§04, 00 ,9 51T I G’?‘} an 4,,2&;,‘32
‘1’?32 T ph2 202 10,833, 96 ?CG,O’!Z,?% 41,090,601
o TG, 117,410 12,975,059 TIT,F, VA °1,1%,716
173 724107100 £1,047,5220 750,421,070 (4,211 ,m.
1%E 1,347,051 ,600 1M ,1,~ ,,?’6 #3573 343,477 44170, 700
b PSRRIy b 75,554,405 2,617,872, K0 255,C21,9CC
""3? 1 330,691,400 faul 036,'?69 A,‘}C? 697, €00 281,017,100
1?-”3 Alé.%ﬂ’m rg,ﬁ'??,ﬂfi? ] .67’5% OOC ?f’f,’5*,1..00
1‘,3? 1,36_}.0(4 ,COU T 7!-. .,; 1’673’691.’06\ 393’*’“.706
1?:,-[: L'uu CCJC ’\CO 119 5) il.- |({7';’C(’G’AEOC 33”,‘;?4,3(31
:“E"l 67, 71,5{'0 3:3 37“.0 Q J— -
Prom G=2 T2 urd 17,750, 7 Tuly 1940, - $litary -tteche, doue, Italy.

e
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i 3 Sem to tha Avistion Tndugt
El’or military avistion), 1972-1933

1922 91 4407,30%, 5557345342, 3,243423%, 1 30354250,
1922 g 24350, 171,417,209, 17,374,590, 21,130,000,
1924 LUyd52,503.92 5,227y 237, 57,715,nM0, 19,72C,000,
192% 67,763,703, 76 N6,59L,50 .«

192¢€ 12, 372,171.64

1927 T< 3da T4y 212 4 O

X928 T gt474387452 129,332,700,

1929 73,307;252-36 LR"??(‘,ESB.. 121'3-’4?’300;

1530 13,7300k

1931 3‘;1321,0‘:‘(:‘- ?4,911 ] ?00 . 13”,2?0,%6; 3:":‘: C.l;gcc
1932 3y NG,140, 5( 549,110, 112,527,127.2% 3p52553C6.68
1933 27 3205 4220 79379227 K 772,205
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1924
1925
1926
1927
1922
1929
1230
1931
1332
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Ty

1,091,179
990 371

1,070,565
294 /5
521,331
215,145
183,657
(6,727
01,00

17,5— .’,6‘35
13,503,000
22,059, 07

3,013,700
N2 T

Lhady

1,512,500

1 5443,570
£,,745, 000
7,657,700
670,573
147,110
152,733

191,750

2,701,382
7,002,100
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37703
1’54 }2,8’,.%?
1,170,016
l,?]r;;?l
1' ;‘::,l-‘\’. p
2'5:1’2?0

= e
m,bf?, o

L3 ,4° 347K
1453435305
Bt
G' !p'l)d;,{:\ P\J
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7'{_T’CQO
F ',O
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bl I &
.",-’ )g

P
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143157, 0CC
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312
240062,17%

2,407,050
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(Flyirg C1.bs, Private Touring Avistion, TrainingGiwilianPilots, ete.)

. Tear England Irance laly Janan

¥ 1923 122,182.
1929
1930 174,332
1531 13,091,42 150,060
1932 )
1933 13,220,13
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SRR L LLLOTNT L4 YA, 19Le1040

3inees the time of lezcariss, sclentific Inwvestiatlion hae bad o groab
atiraciion for the "reaol sind, In e doya of the —=.-srch’ and the
Harsleonle semire, the state gubsidized and ocoatrolled sost solentific ree
seargt, bui dum'ng the ninsteenth cenlury joverni:taod a-oronrlations teaded
to be uneertal~ nd {rrez.lar, snd 15 sdvancenment of aclende was more
deapendmt on the a%:rzs n® the savants thesaolyes, or ithe rensrosity of
roalty afrons, officis] Indi”ference, even qostilit:, whileh handi-
capped Ve wor' of solantiata 1ike #steur wnd the Curles was not umusual
duriny ithr ThHird “wublls, althou %, sinee 1770 mout tovernments have trisd
Lo do betler by “rench 3clance,

i alsewhore, % e universities and tac'nical achools have Deen centars
of selontific investiation, Tour Hndlea In sartlaular have I1ad the way In
socientific endeavorsy toay sre: {1} the Acadsmy of lolencos, (2) the sclence
facultr sl the Jgrbonne, {3) the Boole Polytecmlnusy and (L) the Eoole Yore
male Sunerlsure.< s Y1 Li-land, there has wmen n tondenoy for these zrmat
institutions to deal wore with theorr than with thw nractical applieation
of nee l'saa, and for moe tims the "rench joverrwont zade 1itile sffort to
beefdge the -an belneen ressaralt ad those most anxious or able to utilize 1t.
Theare was alsc u tendency for thwas hotored and venerable academlc sorpore

() ations o consldor themselven "olgued shops®, and to rezand with ome Inittal
gigteis), the ldeaax of outslders,

Towerer, after the First 'orld Tar, the oysrneant has estedlished many
gew orrenizations Lo further solentific rerearch, althouzh 1t has not always
shown & dispoRitlon ta sunply them very réqercusly wlth funds, In 1922 was
faupded the “rtionel f{ice of Saientifioc and Tndumtrial “eseareh and Ine
ventions, (Office lational dea !echerches .Jeo antifiguos ol Induatrielles
st des Inventione) to foster research needed Yy the public services and to
coordinate wbdlic and privete ivwsatlmtlon Ia 1724 {1 waa jroposed to
devola a rez.lar incowe to solentific studies, and o-e zeventh of & new tax
o fndusir- was sllocated for rosearsh purposes, In 1725 as wuch as 3,000,000
francs was so provided, but the followlas year the arount was decreased, and
ainllex reduailony continumd {nte tha thirtles, On ons sacaslon when llerriot
proposed g oredil of go,om,ooo fra1es for solentifle rvroosss, the Chamber
only woted 5,000,000,

1. Jrepereal By Ur. Joim s lasaey, AFIHI, A-e11 1925,

2o Hearln-s on 32721, TIL, 0137 "xulbit 4%, oy ‘lerrs Oot,

s Ikld.

Lo Crazory Co Auy &¢ remlin 7., "The lramnlastlon of Selantific “esearch

11 Prance”, The Jelentlllg “orker, Xy Ve 2
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. Fhen the Hizher Research Council {Conseil Superieur des Recherches)
esne into beinz in 1933 with sections corresponding tc the several sclences,
and reprezentatives from othsr {ate=sited and aasoslated fields, conaiderable

afforis wers mads Lo obtaln more adequate funds from the government. Madane
Curle lent her famots name to thls activity, and a messure of success was
achisved, Iz 1935 a total of 15,500,000 franes vas realized, and when the
Blum °inistr; came ints nower the next year, an under-Seeretary of Stats
for Sciantific Mesearch was created. The sver-growing threat of war apopar-
ently bestirred i4e Charber into x nore aerions soniidaration of the needs
of Freach selence, and in 1937 26,000,000 francs was vohed for research
purposes, Im the 1733 budwat thls ¥m was ineressel ko 12,000,000 francs.

Ta 1936 the Central Service for Salentific Hssss~ch (Service Central de
1a Fecherche Scientifique) tame into bsinz, and two ysars later the Natlonal
Center of Practicz]l Research (Centre Yatlonal de la Recherche Selentifique
Appliques) was established. Both orzanizations were coordinated by & committes
in the Ministry of Education, 7 The Goutral Service conslated of the astro-
phyaisy servies, the largesscals chesical laboratery, the atomie synthesis
lahoratory and the Instituts for Textual Hlatory., The National Center eonw
tained soune twenty sections, representing all the major f£islds of modern
weionce. The menbsrs of the Center wers cliosen frow (1) seientifiec workers,
(2) representatives of industry, azriculture and cormerce, as well as the
state demartments, and {3) representatives of defense groups.3 In July of
1931 an Inatitute of Sclentific Researsh for National Defense was founded
to study sclentific problems whieh rizht aid the eountry in wartime, The
Tnatitute was a cumbersoms body of 46 membars, and was top-heavy with im=

. portant and opusy people, Its membership tnaiuded the premier, cabinet mini-
sters, sclentists, and high-rankinz representatives of Army, Navy and Alr,
Ob{nrsly, not much intenséve work could be sxpected from such s body, and
not much was mecompiished,

¥rom this brief sketch, sore idem of the organization of ressarch Iin
France can bSe ‘ained. As with England, the progress of Pranch ariation was
to a great axtent determined Ly the conditions affectinz salentifie investe
ixation in zeneral. As one might expect, the sarliast msronautical experi-
ments in France wers conducted by air-minded snthuslasts £ing heed by orivate
individuals, Governmantal patronse was to come only alter the airplane had
sstabllshed ltself, Howaver, this orizinal lack of offieial appreciation
does not smam  to have zreatly hindered early aviation in France, Indenad,
{ts achievements were zreab, Its planes wers, on the whole, safer and more
stable than tie sarly Frivht machines, and sany fundamental invenkions such
as the ronoplane, the fuselace, lsnding wheels, ailerong and eontrol by
means of the "atiek™ are French achlevements,

fn 1909 Eiffel establlshad the famous lavoratory for aeronsutical ra-
gearch bearing his nams, He furnisied the money, and directed the research
hi-self with the mssistance of a small staff. The laboratory equipment

6. Ibid,
7. Did.

@ 2, Doida

9, dsarings on 52721, III, 613, axhibit by Plerre Gob.
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. was aalnly & wind Lunnel and consequently the {ield of experimentatlon wes
somewhat lizited, Aboul the samns Llee that the EifCe] laboratory was creatsd,

Janrl Ceulseh de 1la Jsurih founded Lhwe Aeronauticsl Institute at St Oyr
rith n grant f J170,000 and a proalse of 13,700 per year for saintenance
duri1z his lifetine, Thue Institute was placed under the technlcal dirsctlon
of frof. Tsuralng 3 dlsbiasqulshed asclentist of thw Univeraily of Paris, &

i larze bady of emizent sclentlets sctad in a- nlvisery eapaclty. Ign- seope

aof the wory of the Sty Jyr Instltuts wam virtunll carestricted,™ HMention

aho 11d also Le rade of thm halleon “aboretsrr at Chsulalselendon whio. had

Fupctioned xings 1903, lowever, thls Institutica 4id "ﬂ updertake experi=

nents witi heavlsr-than-alreraft uatll souetie later,

n 1907, tae ‘Inlstry o' ar sreatsd x sw’1l nilitary aviation satabe-
llshment a4d attached Iy o the artlilery. At the 1910 manwuvres the use
of planes iln reconamizsunce mnd In “lre gontrol created soaetilag of a
sensatlon, and honeefort: thelr uas by Trenoh mllitery organlzailons was
capured, y the outbremk of the war, France had spent mor# on asroaauntioel
resoarch than mny other country except Jermany. Ia 1712 & Dimectorats of
Biiita~y Svlation way orzanized in the War Mialatry and in 1913 1% tool:
oyer the laboratury et Chalais-!sudon which zaz transformed $ato a labor-
atory Zor aeronautloes anl alno zerved as o varter for aviatios -aterlal,

The zar brouz b aboul a tremeidous expansion of French alrormft, and
by vhe sigalag of the aristice, Iranoe was probavly the Iirst alr power
In the world, The "nder-3peretarist for Afp in the Tar .indsiry which had
. >een set up 19 1717 wa3 n3-lished in the yoar followia; the war, axd fron
1925 *2 1926, the air force was spiil up arongz the inlsirles of Var, “arine,
anl Colotles; thess frozuenta werw coordlamted by sn Under«Secretary for
Aeronaubties and Alr Transrort esilabilished in the 2erial Mavigation 3estion
of the tialatry of Pudlio Vorks, 3alentific and techaical orgaaizations
wers place? 11 a nuaber of Divislons (Jervices), Tha Dlvision of .erouautias
(Service Techaique de 1'2ercnautigue) oontalisc sections on hydro-mavization,
Lallooning, nators, fuels, reriel navigation and armmnent, T'w Tsscearch
and “xorimets Divislon z»hmlce des Recherghes et Ixneriencea) pronounced
on the valus of {nventions subnitted to 14, and tried to coordinate rsssarsh
In she dilferent divisions, av! mankre certain laboratoriss. The Tivision
of Studica {Servine des ~tudes) established gounstructlos progzrwss involving
new sgulnent &ad laverntlons, whils the ivislions 35 Teata (3ervice des
o88ia} uale notual test Mithta with pratotypes,

Ia splie of these elaborate organizations, Freach aviatlon 1n the twene
tiles Hean to loss somathlig of lta quantitative mnd qualitative superlority.
In the opinlon of some French wrllers, thla was dus to the need of a betier
technineg) dirsctinn, and L4e lack of seleniific advances In Lhe industry
1taelf. Vritinz In 1924, Duptaln “ene Fonck, a formar war sos, stated that

10, Za'm, f. Y., Renort on seronmutical laboratoviss 1915, Smithe
s-nian ¥isze. Col , wol, Rog 3
1. g,
. 12, Anouelre de L'Aercnautigua, 1925
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« » o871 affective technionl direetion, and & unified wetalle
urgical dewelopment are the twn fundmental neads which both
the mllitary a~d =oraere?s™ avial®m hove 1 CONI00 0 v o

7o would be much farther nhead if there wers +ors method in
our work, if we had comprestenda? the findanental relatl-.~ablps
Latwasn tae various brenshws of ser -autles,t

o8 conoglided Ly callinr Tor smrbilisetion of selentlstis, speclalists, loven~
torsy wac skilled workmen to aid ¢ e alrem Dt fadusir,

sone yeurg latar, risrrs Ptienns, a wrltar of 32-e re.au1 on ae™cnauties
r varlous teciaical periodicals, eipresasd the oplnion thut ss early as
325 Trroaee was Dezinning 4o lose cut fn the atrucsle for alr suoremagr,
and that this lecline ca.ld be attriduted to a Inck of appreclatio: for,
#af Infurmmiion on oertmin teshnies) advmness, "This decline can e cxpresse
ed 17 t.aa vay: our ouilders wers atill wortiny tn perfect wrolt planes
#iih & speed of 37¢ F1lcmatran per horr when there wace act.ally in servioe
Tritlss plezes toab coid murpnss this speed by 40 kilowetres,* 14

L
1?‘

in 1.:26, the Inder-Secretarict was alxlished and its powsrs transferred
1o & directorate of Aeronauties ard Aly Trrasmort (Mrectlon Senarsle de
1thorona.blqua et des Trensporte Aerien) attached to thes M{nistry of Commeros
awl Industry. The Technlesl .dvislon wes Jolned with a prod:etlon orjanica-
tion know- wa o [ iviilon of dmmufaotures (3ervine des Fabriecations) and
war rensned Sue leghnloel snd Industwial [ivisi-n {Serviee Technigue et
Industriel)y T.us bo ~ueations of rescarob and pmtot;pou ware nos jolned
problana o sopntrol of manufactures nad raw waterials,

The "ireetorate came Lo an end in 1777 when an Alr Uinlstry waz estab-
Tisheds 1o £ 1lowln; vear t'w Teshnical ood T:dustrial Tivlsion wes re-
organized enl renuned the Teshnical Nirectorate (Di-ectiom Generale Tishnlque),
Its purpass, In the words of the divective waz t- "Irect, , ,the rosoa;gxors
leading <o Lia improvensent and developrent »T aszronvitiosl equiprent,” -

Its four priscipal divisions oovered (1) ressareh, (2) techninnl devel prents,
{0} sircoaft maufacturing, and (4) supervislon of air bases, "Joeng with
Jiese & r bureawx, thers wes an advisor hadr tmem as the Hh Commell of
Jelentll'ic Desearch {Conmeil Superisur des ' acherahes Sclentifirues) aone
sighi.g ol lmziﬁ.::f;}&l,ruma in French selencr and oreslded cver by the Alr
Hinlater iimeell,

Theough s veorganisation in 1931, the Technlcel Directorats becare the
fachaioxl and ‘ndustrial Dlvisfon and Alr “evization Service (Service Teche
nique st Industriel ot Service ds la Mavication Aarisnne) and was divided
into divislons eoitrolling vessersh, teshnlcal development, mamafacturen,
and nir beses. The 7irst two were sntrusted with sclentifle studies, The

13. Tonc, Rene, LSAviation ek i3 3egurite Drmnoalse, Falrs 1934, p. 224,

1%, itlenne, rlarre, LA Criss feroelueils de jotre kvintien Ellidalrs,
1734 ‘

15. :;GDUut’ 3. A.’ h W ﬁfg m, *"&rh’ 1929| p! 156

16. snnueire ce L'Acrouauticns, 199

17 Lol
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. Tivlslon ~* Ymsearch was divided np into seotions corcerned with serodyn-
anfcs, raw nate~ials, and zachfqes while the Technlical Divislon's sections 18
lealt wit: olaies, hydrop anes, molora, enuipneni, srmsments, sad balloons.

AL the sane tine, the Chamber of “eputies provided for aa sxpansion of the
lgborstory at Chelals-Heudoa by a rait of T1,04C,0005 a full scale wind
Sanncl was bo oe comstrucied, and an en;lne testing stetion set up. Thls
sar v L2 additlan % Lhe & prrpeiation o2 2,077,0CC which was al oca 9
4+ peserroh, hecanical developreat, and v -i,pes in the 1732 alr lLudget.

The overihwow o the Feirar " esublic and the ;.broga but well kuown
rearnenent of isrnany produced a Leporary expansios of credijs for the
Freach :1ir " lalstry. The 1922 bed-eb azounted to approximatelr :az,ooo,%o
of which aboub 35,735,000 went to aeronautical resesrch and development.”
However, as Lize sent on, the Checher Lessws less naorvous about Iitler, and
acre eoneernod with saving money and holéing down taxes. The air apnrop~
rintlons xerw nolt rrestly lucreassd until 1936, =hlle the suas avellable
farerogfarc‘:x rare cul In 1934, 2275, and only partially restored luring
1726, 7

In 1537 Tiler announsed the ofleial marmament of tha "elel, and
the Mlloming year the Sranish ZIwil Tar Lrale cub with Jerman, ond Ilaly
npenly Lntervealnz., Tusse unha;py rvents are releched by Increases in
Irench budzebs and growing esncern in thet gouniry over 1ts deteriarating
willtar:- situatlon, It aa= Pears’, and with reasca, that reach wmilitary
aulimmest waz no longer suro=ior, an 14 hnd besn in the twentles, to the
~lansz, tanks, sr? ;un# posucised Gy the otential erenias of France. s

. a rerilly, effcrls were rede %5 bring French science lanto closer comtact
tilh Lhe nends of the frzy, UVavy and Alr Torce, a3 wel’ ap with the gjreal
tnductrial srusts, Setveon 1937 =03 1737, s ethlng 1ike & seientlflc
an’ ecunical wobllizatlon mas teatatively srojected. Teference has al-
roady been made tn the Cantral Servies for lcientifie (1936), the Yatlernal
Tonter oI rractiesl "asearoh (1937), and the Institute of Sclentific Te-
seare’. for “atl-na’ Tefense (1037),

Xthouoh these crgnnlzetloas dealt in a jeneral wey with aer.-attical
robleng, (4 was felt that somethls ~ore specilic wen needad, nnd conse-
;uontl;‘ L Trench (o sscolation Oor the lovelorrent of forond tileal “esearsh
{Zpo pe-eat Traneals pour le Ceveloppement des Techerches Asronautiques)
mms prealed early In 1937, and bepan to function in Jgy of thal yesr «hen
it recelved !ta Tirst poveroment smbsidy of $333,373.°< In 1932 1t received
8416,€7,77 This orzmnizption was deliberatsly zodeled alter the Avorican
Metl-nal idvisory Cormittme for Aeronautles, for whilch the Tranch had &
srent gi=lration. 5ix meubers wors high fficlals In the Alr, evy and
Tar "inlatrles; six were eminent selentists, and the recainin: seven were
the Leala of tie newl: natlons lzed alr Industries, The officlal purpose

=Rld.

17. Ids, John J., "3one Tectnlcal levelopments in Euyopean Learomautles
during 1931, 26 Jan 32. BACA Lib,

20, Teanrt on Aviation Laws

. 21, evronnet, R., in LtIntracsigesat, Oct-Dec 373, pasaix
22, "try, Jo'n J. Ide to DOr, 3. 8, lewls, 13 lec in MACA 1ib,
23« Iblda
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. of the Agsoolatin, ans state” by the Alr "{alsiry and the “atiomal ioelety
of Asrona.tical Zimstruciinie @w soee prizarl’, remensiBle for its
creationy was "to provote axd Luteosify in I'rance studles, reszea-eh; and
experizents 7 an’ sori capabla or wdvinein: seramantieal tectnlques, %

1de cnllak~-atios af Iteragiad ~grtisg, and
g, *ms Lasozisrtian oA saiist the la-ring
17 = o A-%a, Tires ceneval Clelds of
gekivdl, rome W02 rsc We-re regmare: vas 91t neeled, Those
eoog (1) worolmaniys, (i) totsrs .nd Taats, U0 (7)) *rerieg of axnerla
nantal rodeln, To Initilate Its z-r. 1. aeriydymanics, the “gsoclation
ngie an & reansil Wit tha jriyersliy af T1'Ve avershy that Institutlon
s reel tu ~lage ity Tawous Institote of ‘lyimauiles (Inatitut de ‘ecanrique
des ﬂlulu:) laraly ab whe disgosal 30 Yoo Assaclablon £ ttls tene of
researct, ‘¢ L3 = zxvanded, rtans o2 twmle to utllize the rescurces
of otler laxeratnrlea. the strdlel prosictsly cavriead vt to davelop
nev 20ters ard faels wore consldarad Insifficisat to keer up with other
gountries. T-ersfore, 1L was pla-ied to zeb ur a apeclel rotor lahorstory
at 3riny, azar Urlaass, &5 cerry oot extensive experirents in this fleld,
jor Lhe btegt fiyiny of «v= models, an exoeri-erts! cemter was to he de.
veloned nmar vl oo where the saluurlous ¢lirate propised w maximm of
wood flyl~e dara. Tinally, to Leen I tae' wit' Fevelo-menta nob only at
hore wut abregd, the Astialailsn mpajectel His patedl igivient 97 an Aeroe
tepitiesl Infamnasl~a Jrnter (Gent+alas d1Imr-rmation Aerctechmiques) where
. re r4a2 L the laiest [leas s rebhods co 14 Le clessified endd ;memd.zs

b w3 Lope
R

2y a e ompso2Ys T m
Jreac iy oores L befaz Iis
- % L

[t ]
& L

Untortunatelr, -osk 57 v ase axcellert »lgna ceme to nothins because
Loy vere, 11 Wiz Jeorsels ramons Dhirate, "too 1ittle a1d too late®,
Tir. e b the thirties, Prance wa.s oonfised and disorcetlised, The deep
rilt. seivgsy 214 and pogerfil partles Liat akonld heve besn bilwarke of
the ziute becane sver wider, T oxirems 'aft nn’ Lha exirems Rivhi Ifs-
trusied dtler mad fwared hi-, bui they hatsd rrah ther -ore, arnd the
middls wartiag drifted Clrst touard one silm and tnen toward the other
%ihiat Fi20-* m haven L. efthar, The -nly ¢nmmon meatine annd of a
zaforlty of tua eople wr3a o Jleap and zlcare denire tgéavoid another way,
anc w3 wua’ly or-foved relustionge o wramara fop {4, Tart of thisg ve-
luctance wa3, w0 doubi, atrorsle  stlvaitsd ypr weass=ie fastors, nod none
af L om neay rinisiriea Latwoan 1733 gad 17373 had tha coura-e to pronone
the alditions] taxes whizh an axtarsiva reartTament would inevitabhly rem:ire,
An svew more serlous raemend was 4 .e over-gon{idence In “he strenzth of
28 acinst  ime mnich was Trequentlr clted in ovprzin- thoge who dewmanded
rore tzols -8 rlanes axd higher taxes, Tha shole natlonsl paycholozy be-
cn-e wedded 4o the fatel idea ¢ m war broed on g wmere holding of the
nrlnct lefeses ad walbint bo see what the enemy would do,

ig the eruclal year of 1937 4rew near, French alr budzets econtinuad o
o inadaguate, and t'e ~ortions devoted %o %schnioal research and weronguti-
eal sxparimests were even less well providad for.

[y ‘.
. 25, i TAwropyile, April 1939
26, Tais statement Is based on tha ners-nal obgervations of the writer while
In londan and Paris durins the 'mnieh erisia.
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| iril
ss 1938, & rorparison of research funds provided for e
. avinti:ugg;lythe goverrments of France aad Jermany 1s hiphly signifissnt,

(4 fyence)
Gerasny Franos
Teschnlce! services
ﬂ'&b oS w2 08 2 122,220,@ 41.,5{30,&:‘(‘:

Teohn servloe
Inst:ﬁtimni » & a & ?'T,OOO,COO 6,125.@ (27)

Turin: the ee~ly ysars of the Titler rezice, when Germany wed raking intensive

{.T”Pllm'
P ful effatn to develon new and {rrroved tanks, tuns end &
;nrinZ‘ncE.o::mmw wore reduclng the amounts reserved for selentific lavest~

{-ation 1~ the ir "inistry budrets, ‘lere amin, the Flrures offer & pirike
fne tagti~gmy to the axtent nf “rench mremaradness,

Ar Swtoet Sreotitores dn Milions 2f Traaca

!& E_Ol*ﬁ" h'«- 1 'Eh M :1 n“‘ﬁ

1334 IHO 77

1533 2200 "3

1326 240 %

153! 1200 %0 (1)

Hwever, whe: Lhe danrwr was at Isat oerceived, and an atiernnyt mar made
L2 eate wp with technlenl sdvanses in afroraft, it ~rovsd immonsible to
torar off e sonfuslo: end sloth of many years acoumlation. Furthermore,
whea Las wer Jegan, 10 sound poller of draft deferments wan worked owt and
youn sclentlsts asd techinlcisna wers rutnlessly snatehed from their labope
atorlas Lo eater an aray thet hal made nn orovision for usiny their sveclal
s¥i1Y3 8- " ally wesded alsenliere. In view nf the French debatle, the
atetercat of nns Tabe, p .uamrian journalist who serwwd with the Frenah
re L 192740, 1o of spscial importance.

I 40k there pore o tuings, or three thin-s Lhet affected

the Trench el pover, Toe flrst thins was thaet the Fewnch

elr pever was extiyeusly culmoded. They were extrerely on-
servetive, They did i use the new Inventions, They reftisedt
even to Inquire or learn asout them, The gmoomd noint was

that thelr alr powsr, exatly like all the other weapme,

was nob developzi Loocause they declded not to meke war, ard
vhe: tLey were in Lhe mar, tney deglded =ot to fi-ht in it. (29)

“lohme) I, Ceutch, 2 French ercinesr and sconorist, testifying about
the wn e ti-0 (“ec. 19.7), al50 Iald srsat stress on the seientifie snd
techr-losieal unre-arednass 97 srance,

. 27, Reaont, 4., 107

2%, Tinres ~2ited 11 te ~yracaet actleles fn M4 : .
9. Janrincg on 32721, 1L, T74, teabtimony of .ans uabe, 10 Dea. 1342
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el ts " Treach novose Aleel aclonse &0 enlel vp wEt. o rore rapidly
slva-clv: elgibora. Thle mar U unri'ilirnc.'aa *“ ths z.’li!,nr;.' and nawval
na.,'..:s 1o Uy open up t-eir zecrets, tale ~iyitlian zoelantiats int- their

Lisc wories, T loventlon of s Jevice to rextreize “‘e “ermen rametle
nine, T sxpmple, war Yweld up T zera L1 ¢ becevse the Trench nnvy ree
Juped L~ lve owt & corpliele Jesoription o7 t Iz vesapi. Tere ls evidenoe
f & sarime s betveen Tench acterce pad Lhe Urench rer rectlre - &

oap st e’ e varlses golentific coordinetion pad Interation corlttees
cane t,m “ate %~ bridze., In a: n"t"cm in tha

It Tatloan venwr ol "raclic:l “egerrch, ﬂﬁc“ta n powerfi? indiot-

et ol

i I.'\ g

Mrat w1 rae wrre ot mqinted ved "u-i“_: the Interanr poriod, There wers

of Trench research to kee) up vith the latast sevonautlcs? discrvaries and
experieeta I ~f o0 arptrles, Tra's orovited by the sovar—-ont vere
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The Prench universities and sclentifie laboratories were mot
verr rich; they were not very well organized and they were
not as centered, as in tils country, towmrd industrial ree
search, They mere aore aclsentiflc establishments for thenyw
eticel ressarch. Thatever youn; nen they had want to e
ArINye « o oI older soleatists rezaived at Lhe universiir,
and unless their laboratory was aspeclzlly subsidlzed Ly the
krmy or Hdevy, or smy olhsr ssrvicezen, I don'f think there
was & wosren of orsailzed mobillastlon of asclentifie re-
search,

T o0 corneat muzl Le made oo another handican theé restricted the

£

]

degmep, ool lve e Loon ldop 37 Uhe tasmicel e plomwe £ oof thelr

Z8e orla Ra"fi“!zv, "an=
Lm'" 'z" “”“T, ‘.ortm;ly O e nlverelt s of feris, and ovelirector

S Ao “reset mflitsry for e’y fallire L owma™e M1 use of rench

In Francn, % rasecrel branches »~f “'w arred forees, uniil recent
Frame flrely vphe'd Lo dretrine Vot e 21 Mary, having s carked
.3 p»*!.or'** over the elviilain Lo T 'mo:Ted p of the weapons of
—ar, an? 3alp raasihle f-opove-a-tg, rust zomopoline the study
A LT e acaorets tachmiaal pradbte-s 4% netino-sl defenge, From
“-crﬁ ol ey L muet them rrirge’ the {rrlle? problens of pure
sclence gnd -lve +hem vrr, In tielr orystialline wnworldly mrity,
\.’ nivilian sclentlists *- be shudled asz such = without any pone
niferati-n of ualr a-~"7cab mv‘ Lonilitars tectlnue o 0 o o
S sAprcste aan P 10 France e inst t913 state of nind
wit!, 14: amratysing 4 g netian betves: ~re g7d anlled sclende)
- ol f'inn“i;' won oul, Yt not » rp‘lrte".:—, == mat urt!l’ the
Tast Jags of the usr - tao Tate, *rn “gte, This menta? adbermtion
YRR SOy mohb with Pepneit:- sherever It 1z wet, beoavse (t ale
WS i ﬂ;niv.qt Ahe romress of regrarch vad 1Y oievk o sgeinst
rletnr—,

TroeineTude, the Yri1Tliant b ctantasa of Traneh sviation baome the

s P

reas i "or Yala decTine, il ome af Lhe st § nortant wes e failure
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hopelessly inadsquate for research, sspeclally in the perlod of the

. ?.hlt'till:y The mauelty of mwmey contrests strikinily with the mdtiszllce~
tion of research oormittess and orzanisations., If anything, research 1n
France we= overworganised, There was little coordination botwesn research
acencies, nnd afber 1930 the almost contimious recrgmnizations falled to
satabllsh any cendralization. The reallr sincere efforts made In 192639
to briug ge order cubl of the chaos sane 400 late to be effective, 2y
that tire, -ractieally every institutlion in France was sufferiny from the
widesprea? dlatirtegration and decey that was smptosatic of the aonromehing
destrmetion of the Third Pemblic. Ihs resrarch a-oncles wers no sxesplion
to this trend, sn? during thelr last nine months of existance, duriny the
deroralizlng neriod n” the "zitzkrleg®, they wore able to do nothinz o
helt tr¢ aallona! dislnteoration.

THIS PAGE Declassified IAW EO12958



This Page Declassified IAW EO12958

/g2

Part o

RLSCARCH AND DEVELOPMENT I JAPAN, 1914-1939 1

Hlstorical Background

After a half-century iIn which the United 3iates acted az a sort of
sponsor of the Japanese Empire, this protege surprised the world in 1904-05
by defeating ponderous but sonfused Russia, emerging from the war a resog-
nised world power, Immedimtely the Gnited States began to consider Japan
& likely rival in the Pscific, while the Japanese themselves felt that 1t
was hipgh time they threw off their swaddlinz c¢lothes, Events on the Pacifle
coast of the Uniled States leading to the sxclusion of Japanese immigrants
desply hurt the pride of Japan and fired their alreedy gzrowing ambition to
beaoms the dominant power in the Pacific and prove that the yellow race was
at leant the squal of the white. In the years between the Russo~Japaness
¥ar and Vorld Tar I they continued thelr adaptation to western eivilisation
and industrialization. When World War I bezan Japaun joined her ally, Britain,
in ths war, and was in positlon to reap great benefiis from the struggle
which wan to toush her but lishtly,.

In 1915 Japan premsturely revealed her inteatlions with regard to her
ambltions in the ¥ar Esst when she presented her Twenty-One FPoints to China.
Under the provisiona of thes= points China would in effect have hecoma a
wvassal of Jspan, and the Japaness would have besn mble to explolt the wast
resourcen of China to their own benefit. The United States, not yet invol-
ved In war, blocked this 7ove, thereby gmining the undying sumity of Japanese
imperialiats. Japanese terrltorial gains as a result of the war, however,
were considerable, for she was allowed to retain most of the Cerman aress
whieh she had oecupied,

The militaristic elemant, larzely dominant in Japan since late {n the
19th gentury, saw the great advancemenis in military weapons during the war
and realized rore than ever that if Japan were to retain her place az a grest
power she woLld have to gain access to raw materials -- raw materials which
wou'ld not inmediately be cut off during a war with soms other great power.
The obvious souree of these natural rescurces was China, partisularly Uanchuris.

The rivalry of Russia and Japan 1n Manchuria had precipitated their atruggle
in 1904-1305, and ns a result of the psace settlsment at Portswouth, Japan re-
tained an advantageous position in northern China, A4s lomg as Russia waz
powarful, however, Japan had to be careful in her activities on the mainland
lest her polley bring on another expensive war. Lt the closs of the Forid
¥ar and for some years sfterwsrd Russisz was powerleas because of her defeat,
the revolution, and subsequent eivll war., Creat 3ritain, sti1l an ally of
Japan, was Trateful for the assistance whioh the Japanese fleet had glven in
the Paeifie during the war, snabling the British fleet to remain in the Atlantle

1, Prepared by Capt, Herbert Weaver, AFIHI, April 1945.
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. to eounter the powerful German navy. Usless the Japansse moved too rapidly
an? with tos 11ttle teet the British wers not 1ikely o interfers seriously
with a Japeness panetration of Yanohurla,

The only imsed{ate sheck %0 Japausss imperisliss in iala therefore was
the Cnited States. The Open Door polioy, flrmly mdhered Lo, Wad dissppointed
Japan in 1915, and was likely to be an esbartsssing factor in Japsoness plans
in the future. Relatively stronger than ever before, and Liru in her Inten-
I tion io domlnate the Par Zast, Japan in 1917 lsunched out in a manid re-

aralng pro;zram, doubtless hoping to make harself mo strong that o other
powe would dare {nterfere with her actlons, but falling In thet, deternined
to ks war oa any co:ntry threatening to blook her expansios,

Ta defoat the Tnited 3tates Jamn wo:ld need a mors powsrful nevy snd
to that snd she bemt her sfforts, Thes United States lapsed Into an atmosphere
of pacifise and {solation and wilowed the greet var machine drawn from imerile
can menpower, industry, and rescarces, to be dissizsied. Only the navy was
kapt at n veapectably hish level., Japanese mawve! metivity alarwed both
fritain and the United States snl thw Tashington Conference resulied., In bed
grace Japasn accepted mval linitation} Lnwardly she considered the naval
ratio iusulting, Therealter much of her ailitary activily wes io the direction
of ifunereanling her alresdy considerable alr strengih,.

Research and Zxrerimeniation

. Jrpanese wiliterists recognized that in general they had not been able
to keep pmes with the latest developments in wer wachines and wethods. Fhlle

Cermans, Freneh, Pritish, Italisns, Pussians, and iwerloans had zained valuabdls
wxperienss with new weapons and devices under pctual battle eonditions the
Jarunese army snd nevy had tended to stsrnaie, Too 1ittle wes known of the
use of tanks, poisonous geses, and airplanes. Befors Japan could bring her- 7
self sbreast of tte western nations In military strength albe wust alac catoh
up in solentific research, indusirial dsvelopment, and swallabllity of paturel
repourcet. Despite what sometiows seemad shortsizshledness In Japanese jpollolss,
they never lost slz%t of Lhese obhjeotives. Probably no other oatlorn In peace-
time ban 8o nt-iduonsly and exclusively devoled its abilitlss to the problem
of making war than ¢1d the Javaness after 1719,

It was clear to the literal and ratioma] ninds of the Jepaness that nille
tary streugth depsaded heavily upon mclence; therefore the Japanese wust have
selenos. Tut It was not quite az aimpls as thei, Tith but m slight background
in tec'nologioal flelds, and laekine a pool [rom which to crew skilled labor
and researsh men, Japsn night be likened to the goyyesy righe whoe try to pare
chass oulturs, As a result of tuis matiomnalistic sinZieness of purpose ihe
<oyermment pnd ~dustrial laborstories and institutes are probmbly larger,
better fioanosd, and better organized in relatlon to the wealth of the
ooemunity than in angy other cowmtry. Unfortunately, pructically all reseersh
and exerizantation were along 1ines of developrent of war materlals and
R DONE .

. Eternally pressed for time, the Japeness fell into the hablt of Imitation
te sueh: an extent that they hawve never bosz able to ssoape mn slrost complete
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dependence upon westarn nations for basiec resesrch. They brought in scientiats
from gll the leading western countries to teach them modern practices and
techniques, With infinite patience and persistence they copied the German

and Anglo-American sclentiflic methods mand systems of research, but in so0 doing
apperently suffered from an exaggeration of the bed points of eaeh. Thelr
work almost completsly channelized by the ever-powerful militaristic element
of the government, Japanese sclentists becawms aver-elaborate, pedantic, withe
out Imagination, and in many instances unoritical and inaccurate. is long =s
they ware dominated by a group which held the view that copying saved the
troubls of expsrimenting Jananess scientists covld never hope to close the

gap w'ich geparated them from the leading sclentifie minds of the west,

Japansze scientists, of course, weres not primerily to blame, Japan was
rapidly emerging as & totslitarian stste, sdopting many of the prineiples
on which the Fascist states of Italy and Germany were founded, Independent
thought and research were suspect 1f not yerboten., Aas the ysars passed
warnongers zained strength at the sxvense of the 1iberal elements and sclence
was used more openly and more cynlcally even than in Europs for purposes of
war research, and all selentific study was directed toward preparation for
war on & large seals,

Aeronantical research in Japen reslly bezan in 1¢1¢ when a Commisaion
of Investization into Aercnautics was et up, with its initial researeh work
being cerried on in & division of the Technological Depertment of the Imperial
University at Tokyo, In 1918 the Reronmutieal Researeh Institute was founded
az a separate departmeant in the University and housed in 1ts own bullding,.
During the earthnuale of 1923 the buildinr was destroyed by fire. The zovern-
mant, under the muise of sarthquake restoratlon, sppropristed a lsrge sum for
a new and more conplete laboratory. The site chosen was, significantly, a
former experimental farm, and In 1927 work ras begun. By 1931 the Institute
had fourteen bulldings as well as poagession of an unused railway tuunsl sonme
800 yards long, Needless to say, research wags largely along lines of military
aeronauties,

Meanwhile extensive laboratorles had been set up in army and navy arsenals,
Alrcraft factories, subsidized by the government, were equipped with hmge
laboratories manned by large numbers of sclentiats rradunted from the Imperisl
universities, many of whom had also studled abroad, As airmindedness increased
the aireraft industry grew, and laboratories wers greatly sxpanded. Control
over scientists became so taut that they wera foreced to takes positions In
governrent snonsored laboratories or plants, and industries not actively san-
gaged in the manufacture of war supplies found It almost lmpossible to obiain
gompetent technical aasistance,

In 1939 a Central Asronautical Inastitute was esteblished at Tokyo with
vast funds at its disposal, and with the objective "to lay by seclentifie
ressarch, both fundmmental and proetical, technical foundatlons for the air-
craft Industry.” It was conbrolled by the goverament through the Adviatlon
Bureau, and In acope eould be ccompared to N.A.C.A., the Cerman D.V.L., French
S.T.A«, and Italy's Guldonia, Deparitments of hydredynamics, asrodynamics,
structural testz, aviation meterials, air instruments, serixl sxperiment,
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. general affairs, snd workshop were established. Little 1s known of the
accomplishments of this Central Institute becsuse of the outbresk of war
soon after 1ts eataplishment, In fact, after 1931 the military supervision

ments on wastern 1deas snd machinea.

sxercised over all 1aboratories has kept the outside world in the dark as

to what was actually being done, One military attache thought the Japaness
wers secrative because they were accomplishing nothing of value and wished

to hide their fallurs from other sountriss, While 1t 1a probably true that
the Japs have not bean pionsers in sny field of seronautical research it is
alsc true that they did not alxays copy blindly. By careful gelection and
endless exverimentation they were frequently eble to expand and make laprove-

The fact rewains, howewer, that we know conly what the Japmnese wished us
+o know about the areas of research in mhiekr they were enaged,; and have heen

able o learn practieally nothing about the resulta of their work.

2 nilitary attache reported thet subfects of vesearch at the Imperial Univer-
sity at Tolyo included: possibilities of sireraft without engines; superspeed

oameras; kray exawpination of atomie styucture of alloys; exrlosion

of gas mixturssy dacomposition of shals oil vnder heat and high presmwrey
prevention of sxplosion of hydrozen Zas8; development of ragnesium alloysj
study of autogyroscoD®; tagts of encines at hizh gltitudes; comparison of

fdlesel snvines as engines [or nireraft.

Japanese nlso did extensive research 1n nutrition, zeneral metallurzy,

gnd in the field of pircraft fuels and Inbricants, vensrally with the idea

. of developinz substitutes for critical war ratarials whic: were not. to be
found in treir homelard. fyen in the dsya when ot alrcreft were sonstructed
of wood they sought native tress tc use as substitutes for mehogany, walnut,
sprucs, white cedar and pine, That their afforts were not successful is ve-
flectad in thelr hu~e mrpchases of woods in the fnited States in the 192
owrchases which vers 50 lar’e and made at aneh & hiTh nrice that American
consumers frequently found it extremsly diffieult to purchase such woods from
American dealers. Attemplx were mde to develop a lubricent from the soyR
to tate the place of rastor oll. Japanese southt Lo obtain helium T
sprin-s at ¥ulnl Ken bdut failed gompl=tely. Ther did, however, suceeed in
findint a native fabrie ghich was substituted for cotton faorics in making

oldstyle airplanes,

inslysis of captured war materisls since 1941 has indicated that the
Japaness falled mniserably to develop scbstitute matariel, but, in view of thelr
sxtensiys eanquests this failure hes not yet affected their war effort.
Nicksl, bin, magnesiunm, and aluminum have heen used lavishly, while aireraft
Pyel and lubrisanta have almost invariably beesn petroleum products. Appar-
ently they have not heen able to anproximate Germen successes in derivine

fuel and 1-briesnts froT baaes other Lhan pstroleum, nor in development

alleys which do not require the use of 1 ported ores. Furthermore, thelr

war equintent has shown an {nmbility to reach wasiern standards of craft~

panshin and orizinality of desim.
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' Alreralt Yndustwyr and Air Fower

13 {1 tha cazm of =ssazreh a3d exoeriw-niation the Japensss had neliher
time nor ireYiqati-~+ b Jepend ‘ipon Yhelr own wroducts and resources for the
develo~=ant ¢ 21 air forze, Tamir original alr rce was purchesed in its
entirety, The: turtsd ts Trance as e leailnz evuonent of land based air
streazth, =i to Sritalr a7 the leadlag qaval air pover, & French miliiary
wissist to Japan, eomorisisn oilotas, desiriers, rachinlats and genersl
techni zlans, exerrted s-eh a ~rveat influence that for several years the
Ja~eaess arvy »ir fovres was vory nearly a= exact re~lies of tre rrench air
fores, differi-- onle?ly In size, Frene: rade zireralt were purthased in
larze numbers; Trenck oriatlzatisnal and mainterance wethods were adopted
almoat withou® change. 1 Spitish naval sir wission to Japan Influenced
the Je-aiese noval air fores {n the qawe wnvz althouga sone naval lanes
mere baat fr. Germany, [taly, lenwark, awl the inited Gtates.

Tkile w1, adewtlon of forslg: waterial aad -ethods served s the
fastest sos521™le way to ~¢"e Japan a reat alr vower, 1t was recosnized that
1. matitals sue™ & positisn the Ja-mess vust be ralde alrrinded, and a domes-
tie sireraft L.dustry deysloped, Toc ofte: a foreign model would bes ocut
of jale be wre planes ciuld be delivared to Jawen. Gopylne was suppossd to
be a nsre stonar £12 the coveriant $ook gheas to oy Japanese air vower on
a firmer basls,

B, every ucasible propagandist neana Joomnuss youth was made airninded;
eivil avia®tl n eans encovragal, roasiderable gubnidies bLeiny oranted to yoong
. men intesa.ted in learni=+ %o f1y; s:b3idized co-mercial nirlines sere oro-
Jected and eventnally put ints aneration; prizes were offered for accornllsh=
ment 1n aviatlong newsprrears soonsorad anéd mhliclzed aerial comnetitlon of
varisu: trpes; nuncrous slr dafense rocieties were organized,

“ranthlle f1c developreat of a1 alrcrsft Industry vroved a difficult
task, Uitsubishi, Naksjima (backed by the “itsul interests), Ishilkawsjimx
(bagved 7 he Jkurn Somrany), and Facak! sckysrda (representinz the ex-
tanslve “awzsakl lnterasts), wers the most U ortant mireraft zanufmeturers
i3 Japaa, L &5 lonz ags the poverangat fol1lomed the polley of bnylosw il
rilitar- afveraft frer sabroad there was little 'arvet for their yroducta.
Inde andeant aad powerful, they were eventually cajolmd, bribed, or blaeck-
pailed int. pelf-rerimentmiinn and Into sequiescence to rovernrent control,
Inducer.e .t3 in the fore of promises of -~ crnnent contracts, out-ri-ng
subzidies, exeroilon froc ineome an’ uiress profit taxes end imnort dutles
cn ancroved maveriels, g1l won ther over «nd ruve impetusz to s rapild expen~
sion oo sxdabtin: nlants and the bulldling of numerous oihers,

Fina1clgl gssistanee was ~{ven the 1rlustry in so many devlors ways ‘-2t

it i3 sovienaly lmmnasible to maks an mecurate eomputaiion, but the mnount
WA3 anarmaila,  sovernpent money at Lheir disnosal {n aleost unlislitel gwounta
enabled t-e industry to sdopt a relatively -i~h ware aecmle which mttracted
lavo=.  Us: of it~ mpprentice sysiem aided i Midding up a ecorps .f skilled
laborers. Lntil native techniclans and artisans rere trained, however, de
pendence o1 “oreliners was an abio’nie neeeialty, and until $he Industry

. itself matured forelon desims wers ised exclusively, German, Brltish,
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French, Dutech, Swiss, and A er'ean armerts we-s {-morted to sdvlae, teach,
and direct the hure expansion. In a2 mesnvwille larve nunbers of Jepaness
were c*1t abroad to atads oroducticn —ethods nvd technicues,

type »7T forei-n plane, e1vire, rwd oncegsory, In »anyr cnaes the bouthi

the rlisht to manufezcturs thess foreimm modals, it in other cases tiev simmly
made Ta-nnese versionsa wlthoul considerati-n of patent ri-hta, Mlitary
attechr rencrte turiany th~ veriod meition the folloviv: ~danes as either
2elng ranufacturad 11 Japan under patent ri hés or Bei-- exried withovt re-
zard to petentar  Hawrlot, Tmnas, Fairey, “ohrbach, Fairewlld, Meinlel,
Junkears, Slaraon, [ornier, Tokker, Vousht, Gloustsr, Curtiss, Nieuport,
Bra~ust, Dewoltins, Lockheed, and Plackburn, JInrines were: .lispano-3niza,
Jalmsr=ieThor gy Napler, enault, Crone and “hone, Armatron:-3leddelr, Glrrus,
Pratt-"it1ey, "ri~nt, Jupiter, "ynx, Farran, Lorreine-Deitrich, BMW, Benz,
Rells-Royee, an? Junkers,

T1 their “ast; devels ment air~waft manmfacturers "W -hi eyery inssible

B 1727 the Industry had made anch stridas that factories no longer re-
tained 3vel larse numbera of rforelgners. Fraitie efforts were bein: mmde to
develon Japeness plane and engine desiene. In the early 1930's foreign
planex sere Imvrted only in snal? numbers {for t'.e purncose nf copying and
modification, Alrera®™t a2nd enzireg <ith Jaomisze nam=3s wero beins made 4n
lar :» "umoers, slthougi sach one co 1@ ne lmnadiitely snotted as an imitation
of so~a forelisgn model, Moat of the mocesaories, howsyer, were 3till being
imnarted:  Strombery, Ren:z, BMA, lenith, and Jleudel rarburetors; Rosch,
Lodre, «nd FLG spary plucag Tatonmde, Tedlpss, laywiod, llers@ard, end (arslll
starterz; Yeagh and Jeintille me metos; [samb) In, an? indre radistors; Viclers,
Lewis, ‘lotehklas, wad Cerlikon pmuns; Curtlss-Resd twisted blade orovelleray
propellar forjinzs fro- “lavilton Standard Proseller Uompanr; atesl oromeller
hubs from "ethlehsm 3teel Corporatinng Sperry autormatic pllota; 7M. supar-
charyers; SKF bsariazs fro— Sweden; “arman rediucilon sars; an’ Hanl :v-Paze
slotted winers, Approximately elohty per ce t of the machine tools zere of
Arerican renufacturs, and -ost of tha rerainder were made in Germany, but
the Japanem were ceginnin: to produce thelr onn mee .ine tnols, In the =wide
thirties nilitary atinches were exclided fro. nmast of the sirveran®™t faetories
and frow th.t 4ize on 11t41e man %nown of thelr activitiaa,

The boughi-ready-~nda Jamanase air fores by 192, had beesre a sourss of
anxisty to the Ualted States, In that yoar Ze1eral 5111y ‘1itehell yisitad
Japan, ~enorting that the Tapanese ware prabanic g2an0nd cnly to Franee in air
atrensth, and that thev were far mhea? o7 the iinited Ststes, This s~ would
be mreatly videnad, he sald, becauss 2f tha Jananese huildin: prorram planned
for 4ne nevl Lo years, "Mile one 1z & hit skentieal of this re~ort because
of Genersl ‘itchell's obwioue intersat In mrousinz Consresz to incremse apprope
riati~na f.r the air forces in t's T 1ted Gtates, the Cindings are :1-wificant,
Partly =c = regult, %he Jaeral Jtaff, in a direct anieal for incrsased
speropr-lationg, sald the' Ja-an's mireraft eguir-ent was the most modern of
all ‘he Test ~owers; 11 =is of recent ronstruction and conzidered as »
whol=s was unequailed in guality b that of any sther coundry. Purthermore,
her Tirsrit plenes vere the soal o gay In sxlstence,
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LG sl )
In 1924 the Japanese ary sir force oon ‘21 , ail
" squisned sith misnos ma-faciursé In forel mtﬂu. By 1735 lt had besn
Increased L5 37 snundrons egninped anﬁ.nly with planes zanufactured in Japan
4 of Jorelgn desizng, !oat of Lien were alremdy obsolesosat, and the Jap-
anede had found thni I3 fellowing 40 ~olicy of neroly eopying Jorelgh dJesigns
their planes mere ohsolescent clmost by the tine they were obtained, During
the naxt yesr Ltar mumber of squedrons wmas lnoreased tc 53 gnd =any of the
obsolste planes retirnd, * ner villcr wilh regard to edoption 2 ~lanae Lypes
w3 Jeing follond. Inrtond of wrlering larye numbders of m particilar modal
A Py g LE omeoce ohgolazzend bellve rodustlon wez complated tony bhegwn
tu srlar smatler gbers, Dlaclins ordors gt o re [requent intervala. In this
vy Yow alr Tores was egipred wity Jewer and Cewer obsolm pPlanes, Yy 1937
Ly alr forc: was ‘-..va"f.ed L 59 syumdrons, 0 whieu 21 were puraults, 16
observatini, 12 1470 and nedlem wothers, and 4 heavy bo~bers, o atiagk
avistivn el eer ndorbed,  Trox 1927 o1 e maness alr foros frau rapidly,
and ewglicsable morovere 4 osms voted I SYheir alreeafi. hiie suxe of the
netar w3l me 124 have Lesu pec liarly Jupencas, olwers wers of eraen
arizing

Ji wnede sir Jorge docirine lws followsd wwoh the sare neitern as Lhe
develop.ernt of the alreraft infustry llself. ' rears nothing new ama
edded '@t had - of alrescy Leen recer-ted in cliee covriries. As e industey
“Tow, horevrr, ~17ats mere tausht that alrers™ o 1< be rrocured In su
num. ey Llat trhay ovild be ussd without raard 4 josses < the nlanlon it-
gl vos a7 et ortait, ol Ui retorn of cirerslt 2l pllots,

. Ching croviled Janen wit' em exeellent provi:y raamd for aoth aterlel
an’ taat!cs az 1oz a3 thers <eve gy a'erm ?1&’105 in Cqlaa 4> oppoce
thom, ¢ the Chlnese alr fomer Bagn~e innhet the Japz-~es+ uaad oaly 3ee nd-
rale ~lrnes 2-C silots,y keelig Lz bellar Tomces Lo Japen, levelonvaots

witxis {-elr alr C3-ne wara Tent genv—ty : 1 a: s resall ‘re~fome wv. had
L Tesrn tbout Lo e rarl vy ~- In £olet mralnst then,
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UNCLA SSIFTED
Eibliozrathical ote an Javez

The greater part of the mmtarial on Japan was odtainad Zrom
reporta from Eilitary Atisches, feval Intelligence, G.2, F.E.I.,
and Leations, A few interviews with industrialistis and teclmlcal
experta who had lived in Japan were drawn upon., Jther soureces ine
eludes

Grew, Joseph, Report [rom Iolyo.ss., New York, 19.2; and

| Ioars in Japalese, New York, 1944
| Holland, Maurice, *From Fimono to Overalls,” Atlgatic Mogthly,

1 142, 555 (1923)
Hamor, ¥, A. "Industrial Ressareh in 13535, and Ro-
Zipeering 13, I (1940
Japan Soeiety for Selsntifie fesearch, Report
J. T. Sernal, Ihe Jocial Functioeu of Scienss, London, 1939
HJational 7esources Flaming Beard Indugtrial Resexreh, 1941,
Jane's ALl the ¥orld's Afremaft, 19131941

Various articles in:

Aaronaytlcs
Aeronauticel Forld News

Ihe Aerovlens
. interavis

Adrgralt Eagineering
m Ti u.,
Xastern Flying

' A Y
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