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FOREWORD

This historical menograph of the development of the heavy bomber
covers the period from the United States' participation in World War I
to the end of 1544, Az necesesary background for the Materiel Divie
sion's and saircraft manufacturers! accomplishments, the conbroversy
amoug the Alr Corps, the War Department, and the Navy Department over
the heavy bomber's procurement and employment is surveyed in some doe
tail,

The materials for this study were prepared during 1943 and 1944 by
¥r, Jean H. DuBugue of the AAF Historioal Division, Necessarily limited
in its treatment of bonber development and modification in 1944, the draft
ws revised by Mr. Robert F, Gleckner, USAF Historical Division, Air Unie
versitye Additional deuta was supplied to survey varicus stages in the
evolution of the very heavy bomber and to provide an introduetion +o
seronaubical engineering advances beyond the experimental (as of 1944)
XBud5 and XB=35,

Iike other J:ir Historicel Studies, this moumograph is subject to
revision, and additionel and/or corrective information is welcomed,
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INTRODUCTION

Aérial bombardment as an organized weapon of offensive warfare
was introduced in the final stages of World War I. Since then it haa
gromn from a useful sdjunct to land and sea forces to & major, and
often decisive, factor in the strategic and tactical campaigns of
modern warfare.

In the years following the last war, the novelty and spectacular
pature of the bomber created much speculation as to its future po-
tentislities and gave rise to considerable coniroversy in high military
circles regarding its practical application in national defense. There
were & few veteran Armmy sirmen who had early envieaged the striking

. power of the bomber. But their persistent and ofien unresirained efforts
in the twenlies and thirties to champion its cause arousad opposition
in an already cautious War Department and contributed to the placement
of restrictive policiss on the development and procurement of largs,
malti-engine gircraft.

National aversion to war, the popular conception that air power
was represeunted by quanbity of airplanes rather than by gquality, and
anbiquated policies of natiomal defense, also contributed a considerable
ghare toward retarding the development of the hoavy bomber. As a
conseguence, only a few prototypes of the modern heavy bomber were
available for experimental study and service testing in the inberim
betwaen World War I and World War IL.
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The following study is a review of the various stages in the
evolution of the heavy bomber %o the end of I9Lly, ineInding an insight
into the conbtroversial issues that arose beiween the Air Corps, the
War Departmsnt, and the Navy Department over its development, proe-
curement and employment, and the major problems confrombting the Maberiel
Division in conducting its bomberdment davelopmont -program. As far as
practicabla, ths overall theme has been interwoven with the manifold
difficulties that wers successively faced and overcome by the Air Corps

in fostering the heavy bomber as the basic weapon of Americam air power.
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THE HEAVY BOMBER CONTROVERSY: FIRST STAGE, 1918-1935

It was not uwnbil the closing months of the last war that the

A113.cd bombar emerged as an offensive military weapon. 1In the earlier
years of the war, the Franco-British air services had employed their
few borbers primarily in ratallation to the "savage and barbarous?
German air atbacks upon Paris and London-l As a whole, joint bombardment
missions had been poorly planpmed and executed. Damage Yo enemy ingtal-
Iations was negligible sines both the British and French wers proma to
bomb a targst onco or twice and then shift to another target, thus losing
the cumulative affect of successive a:btack.a

. When Amsrica entered the war in 1917, her Air Service lsaders soon
ware couvinced of the value of strateglc bombing as a decisive means of
destroying vital ensemy industrial aresas, They advocated careful selaction
of military objactives and advanced the doctrine of massed day bombing.
Many factors intervened, however, to delay the application of this theory.
Bacause of the shortage of airplanes and the gemeral organizational con-
fusion, only one American bombardment squadron sam action prior to the
Battle of Ste Mihial in late 19}.8.3 On 9 Octobar, however, under the
leadership of Brig. Gen. William Mitchell 200 bombors escorted by some
110 pursuits and 50 three~place planes attacked and disorganized German
army reserves gathered in the rear for a coumterattack. This mission,
ons of the largest of World War I, gave notice to the bomber as an
effactive offensive meapon, C(eneral Staff acimowledgment of this facl,
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howover, came only with another war.

Divergant views as to the role of the bomber oxistsd among the
Allied alrmen. The French opposed the indiscriminate use of the bomber
in support of the ground forces; the British and Americams argued about
the relative merit of day and night bombingethe former championing
night raids without specific targets and the latter wrging precision
day raids on important military installations.

Besides disagreement over bombing policies, the crude and unwisldy
airplanes, unpradictable weather, and strong eneany pursvit interception
presented thorny problems., ZEngine and structural failures often caunsed
abandomment of missions bafore reaching objectives and invariably
necessitated forced landings in enemy territory. Unfavorable wgather
conditions turned back many airborne missions. The vulnerability of the
slow bomber to concerted enemy sttack was a grave problem, since Allied
pursuit escort, even when used, did not have adequate range to offer
much protection, and its value was still a controversial question when
the war ended.5

Postwar Bomber Development: The Air Service emerged from World War I

kaanly awara of the many problems it faced befors effective utilization of
the bomber could become a reality. Not the least of these was the limited
appropriations allotted by the War Departmont to bombardment research and
exparimentation with resulbing inadeqnate laboratory faeilities and
testing equipment.

Brige. Gens. William Mitchell, Assistant Director of the Air Service,
had as early as 1919 antagonized the General Staff and the Navy Department

with his persistent pleas for the development of the bombardment airplane
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ag the basic weapon of national defense. H‘tlhl Jai military policy devoted
to non-aggression, however, high ranking ;offi::er;! of both services had
openly depracated Mitchell's views that in future wars victory would be
won by the nation which first obtained and held the mastery of the air.6
In the following yesara, although many veteran airmen agreed generally
with Mitchell's air power convictions few dared cellenge, as he did, the
military judgment of the Gemeral Staff. He was strongly supported, in one
instance, by the former Chief of Air Service, A.E.F., Brige Gen. B. D.
Foulols. Beforz a congressional hearing on military aeronautics this officer
testifiad:7

The General Staff of ithe Army is the policy-making body of

the Ammy and, either through lack of vision, lack of prachical

knowledga, or deliberate intention to subordinate the Air Service

needs to the reeds of the other combat arms, it has ublberly failed

% appreciabe the full military value of this military wsapon and,

in my opinion, has ubberly failed to accord it its just place in

our military family.

Several months later, CGenaral Mitchell proposed an experimental
conbest between the bowber and the battleship in order to dramatize his
conviction that air powsr was superior to seapower for defending the
na‘i;:i.c::n.8 The details of these epochal bombing teats of July 192 have
been recounted many times and need not concern us here, OSuffice it to say
that although the aerial attack upon the heavily armored warships did
demonstrate the effectivaness of the bomber, the polieies of the War
Depariment toward developing offensive airerafi restrained for many
years the plans of bombardment proponents to build national defense
around this airplane,

International agreements of the early twenties leni sanction to the

War Department's stand by prohibiting the use of aerial bombing for

RESFRIEGTED
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terrorizing civiliang, destroying private property, or injuring non-

9
combatants. Shortly after the Army bombing exercises in the autumn

of 1923, which sank the obsolete battleships Virginia and New Jersey,

Cole Dwight F. Davis, Assistant Secretary of Way epitomized this view
in characterizing the test as an air assault which raduced a powerful
armored battlaship to a thelpless ruin of tangled irom and steel by a
single bomb.® Picturing the damage to life and property which such

a bomb would create if dropped uponr a crowded city, Davis personally
opposed building up a strong offensive air paewer, particularly in com-

10
petition with other nations.

In 1926 the frogquently inteomperate bomber conbroversy provoked
Representative John L, MeSwain to charge the General Staff with
tintolerance® toward, and ®persecution” of, those officers who dared
0 believe with Gensrals Mitchell and Patrick, Chief of the &ir Corps,
that the air foarce was being "repressed and discourageds® He alsc
stated that officers were being Mmzzled® and that every one from the
grade of Major Gensral to Second Iieutenant, including reserve officers,
wore subjected either to expulsion from the Army or to the consequences
of an %official frown® for their temerity in disagrocing with the General
S’cafi‘.ll

The T. S. Air Foree Association followed up Reprasentative McCwalin's
demunciation with a naws release that elaborated on his remarkse
J. Bdward Cassidy, Director-General of the associabion, stated that
charges fregquently made that the General Staff was #an unlimited
aubocracy” were fully substantiated. He claimed thalt the General Staff
dictabed the military policy to the Secretary of War, the President, and
to some extent Congress. In addition, the General Staff interfered

- 'y w.‘-k-l- | g i T Bt s o 1000 gty
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with the administrative functions Of-the 'vdrious bureaus and mas naking

stromous efforts to Mkill® any bills dealing with aircraft legislation
other than those prepared by Vswivale-chair officers who know little
and care less abont the developmant of the aviation branch of Wational
Dafense 4
Sporadic attacks of this kind, however, wers submerged in the popular
cry for economy in goverrment. Following the Alr Corps Act of 1926,13
therefore, only limited funds weras allotted by the War Department to
the Alr Corps delaying fulfillmept of its awthorized five-year aircraft
development program of 1,500 airplanes. And bombers wers excluded
entirely from the estimate of aircraft procurement for the first fiscal
yoar of 1926~27.
During the late twenties, three major factors—-military appropriations
. (as well as failure of the War Department and the Bureau of the Budgeb
to make appropriated funds available), the national defense policy, and
the highly transitional state of aviation--operated most effechively to
retard ths development of the Army heavy bomber., Maj. Gen. J. E. Fachet,
in his first annual report, brought out the necessity of increasing
appropriations to the Air Corps to offset the critical shortags of
tactical aireraft and the growing loss of flight persomel to commercial
aviation,
Despite General Fechet's recommendations, the bombardment strength
of the Alr Corps wntinued to decline., In addition to limited funds,
the time required to design and develop newer models was a seriocus
handicap: it took from two to five years in peacetime to carry out the

various processes from original design to production of service types.
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. When the bomber finally reached combat umits it was already outmeded,

since the gradual broadening of tactical doctrines of employment in
the interim had stressed more advanced military characteristics.

Faced with this protracted delay in the procurement of mmch-needed
service models, Maj. Hugh J. Knerr, Commanding the 24 Bombardment Group,
submitted a request to the Chief of Alr Corps in May 1928 for the
development of two new types of multi-engine monoplane bombers. Recent
eaployment of existing service bombers in tactical problems had indicated
the need for a faster high speed bomber having strong fire power, a
small bomb load, and a short range for day operations, and a model
baving maximum offensive and minimm defensive power with a long range
and heavy bomb load for night operations. It was believed that the day
bomber would serve to exscute a swift mission requiring precision bombing

. and ability to outrun and outfight enemy pursuit, whereas the slower night
bomber, with a heavier bomb load, would perform general bombing and rely
upon darkness to help elude .9:1'.1551(:1‘:.15 Meanwhile, in Amy headquarters,
the Gemerdl Staff was urging the standardization of bombardment airplanes
ard the development of an all-purpose model, presumably to reduce
expenditures for research and experimemtation. General Fachet, Chief
of Air Corps, had referred this matiter to the Commanding Officer of the
2d Wing, requesting recommendations from the 24 Bombardment Group and
the Air Corps Tactical School.l6 Major Xnerr immediately pointed out
that it was folly to hamper and restrict bomber design sinece it would
eventually lead to the loss of the srmy's most powerful military weapon
through incorrect employmemt.l?

Lt. Col, C. C. Culver, Commanding the 24 Wing, after reviewing the
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reports from Knoerr and the 4lr Corps Tactical School, concurred as te
the necessity for Ma single purpose sirplane rather then one which may
be susceptible to modification to asdept it to other uses, thereby making
it & medicere ell-purpose sirpleme rather than a firsteclsss single
purpoge one,"

Despite strong objections from the airmen who were still flying
obsolescent =ervice bombers, the Chief of Air Corps ordered the Nsteriel
Division to proceed with the engineering develcpment of the fast, bimmetored
airplene sdapteble for day and night bombirg opersbion as well as ol
servation misslons .19 The Chief of Nateriel Division protested thet the
specificstions for this type of alrplane were unsuitable for service
operations and for many months considersble correspondence was exchanged
or the subject .20

Major EKnerr waited more than six months for specific action on his
recommendsticne., Finglly, he wrote to the Chief of Materlel Division
urging thet the day bomber type he hed earlier proposed be given every
possible essistance snd priori‘by.zj' Revlsed specifi.cétions for day
bomber performence, seconded by both the Bombsrdment Board and the Air
Gorps Tacticsl School, were also proposed in Knerr's letter:t a high
speed of 160 miles per bhour, a bomb loed of 1200 pounds, a service celling
of 18,000 feet, six machine guns, normsl redius of acticn of 250 miles,
and an improved bomb carrying device .22

Nevertheless, contrary %o the requests of thess bombardmert propenents
for a fast day bomber of specisl design, tke Materiel Divigion, in
complisnce with fina) orders from the Chief of Air Corps, developed the

Curbize 0«35 as a twineengine obeervation ple_ne, with a modified version—-

the Z0u38A-=for fost ﬁ? bombi men {J‘Ei;%
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The Alr Corps Tactlcal School concerned over the growing eonfudion

regarding the desirnetion of bomber types, recommended in March 1930 that
two models of bembardment sirplsnes be esdoptedwsy light model carrying a
meximum bomb load of 1200 pounds and a heavy model carrying s minimum

bomb lead of 2500 pounds, It was tactically incerrect, the School averred,
to designete one as a dey bomber and the cther sa a night bomber, While
the former would normelly be employed by day and the latter by night,
circumstances would frequently require a reversgl of operstion, thus
causing misunderstanding as to the true employment of the particwlsr

-~
model under existing nomenelsture ."4

The MNeteriel Diviaion supported
the views of the School and sdded that becsuse of the small number of
"types of bowbardment sirplanes which will probsbly be in use by the Adr
Corps, no difficulty will be encountered in assigning airplenes te the
two classes of bombardment operation.“25

Thug, in 1930, the future development of the heavy bomber was st
best unpredictable, Its proponents, appsrently undismgyed by the adverse
turn of events, continued to plen and recommend design changew, striving
to sttain two mein objeetives for lster typess=licng range st high eltitude
with maximum bomb load and precision bombing equipment for both high and
lew altitude operations.

In 1921, the Air Corps S=year aircraft procurement program terminated.
Although the Act of 1926 hed suthorized 1800 airplenes, there existed a
shortege of 300 or more, and of the totsl number procured, only 39 were

of the bombardment type .26 Msny of those were unsultgble for tactical

use, becsuse of ape and improper type distritution, The Easker Board

Report stated that the program was inltially deleyed and subjected to

continuous interference and postponement by the failure of Congress to

RESTRTCTED
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appropricte all funds requeetad by the War Depsrtment .27 This allegstion,

however, did not agree with Air Corps budgetzry and fisesl records. Gver
the five year pericd, the apprepriaticns mefe by Congress; in most cases
exceeded that approved by the Bureau of the Budget; drastic reducticns
in estimated funds requested by the Alr Corps were made by the Secrebary
of War, The totsal fundas requested by the Air Corps for the five yeer
yprogram had smounted to $182,759,059 but the Secretsry of War only approved
a totsl of $126,126,476, leaving o difference of $56,622,583.28
War Department Vision snhd Revision: When in December, 1931, the
Chief of Air Corps requested gll bombardment commeniers to study thelr
organlzetions, tadtics, airersft and equipment and to recommend any
changes that would help in developing more efficlent cperstion and closex
teamwork with £l1 branches of the Army,zg it was thought that the War
Department attitude towsrd bombardment aviation was undergoing definite
chenge, Pursusnt to Colonel Andrews' memorsndum considerasble sdvencement
was made during the next two yesrs in bomber design, snd new doctrines
of employment were Fformulsted end tested by bombardment units in a concerted
effort %o improve precision bombing methods. Mesnwhile, however, Grest
Britein was exerting strong pressure abt the Geneva Uonference of 1923, te
have serial bombing ebolished from warfare under international law .3{3
The bomber was $o be Moutlewed® along with chemical, incendiery, and
bacterial weapons. Fortunstely for bombsrément proponents the duel nature
of alreraft resulted in the issuets remaining highly controversial. Neo
logics) way could be sdvenced for limiting the size, range, and welght=
carrying capacity of combat airersft withoub elsc jeopardizing the future
development of internmationsl civil aviation.31 Finglly, while the sessicn

R*ES?‘R‘}C’F'EB
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wag still iep progress the Germam delegation w:l.:ohdrew claiming that a
deadlock hed been reached in the internstionsl negotiations .32
In view of the growing uncertainty in the internstionsl situstiocn,

the Drum Board convensd in August 1933 to review and revise air plens for
National Defense., Its membership was composed of general officers of the
line, the Genergl Staff and the Chief of Air Corps and the findings of
the Board were unenimously adopted ard later approved by Secretsry of War
George H, Dern. In the report, the possibility of the United Stategt
being sttacked by Menemy® air forces 'was Jdiseredited. The egtablishment
of a Gerersl Hesdguarters Air Force of 1800 planes was proposed, however,
4o be employed strategically fer leng-ranpge reconnalssance, for interw
dicting enemy reconnalssance end movements, and for offensive action
egsinst importent ememy instsllations. Tactically, thils orgenizstion
. wae to support the ground forces in preperation for battle by engaging

the enemy alr forces in combat. The concept that bombardment avistion,

acting independently, couldd contrcl the ses lenes, or defend the eoasts,

or produce decisive resultse in any general mission contemplated under

the national defense policy,w® lsbeled as ®visionary® .33 In 1934,

Secrebary Dern lenit force o this report by denouncing the destruebion

of armies or populstlons by bomberdment as the "phantesy of a dreamer.*

Ani ioveder of the United States would be unwilling "to waste efforits

in meaninglees serisl bombardment.® Further, he believed that the

procurement of greabt numbers of airplanes would never protect the American

recpls from a deterrined foe: the best protection was to accept and

tuild upon Americsn tradition and not to "purchase freedom with gadgets.”
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The moot question of General Staff conbrol over the Air C\jorpa was
. discussed by the Secretary, who declared thet becange this body would

net accede to every Air Corps demend, it hsd been accused of repressing
aviation development, Xike other Army agencies, the Air Corps “fretted®
under the restrictions of unified direction and 4o surrender %o its every
behest would, he .believed, dermonstrate a "willingness to discount the
best teschings of hiefho:ic‘;v.."'34

In general, the opinions volced by Dern were ecticed by the majority
of officers on the Genersl S%taff, who could not envisage the need for
& gtrong sir arm, escpeclslly with the hesvy bomber zs the basie offensive
weapon. The Nevy Department, in particular, efiticized the Army fAlr Corps
for its efforts to develop and employ bombsrdment avistion for cosstal
petrol# Since the Navy was traditionally the %first line of defense®
sny Avmy sir activities renging beyond the sea lanes was considered an

. infringement upon their longwsccepted perogetive of protecting the

coestline end oversess possessiens.35

In view of the general deprecation in high militery eircles of the
value of hesvy bombsrdment in deferding the nation, the statement made
by Genersl Douglaes MscArthur, Chief of Staff, in June 1934, was especielly
libersl.. He declared thet the bomberdment airplszne was the most important
element of the CHQ Adir Force, In addition, it furnished the grestest
striking power and msde it possible to inflict damspe on an enemy in
the resr sreas of his srmies and his zone of interior, which no other

36

wespon could do, When the Bsker Board comvened a month lster, however,

* See Appendix A for e full diascussion of this controveray.
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it fully conecurved in the statements made earlier by Secrebary of War
. Dern. The Board had been called by the War Deparbment to stuly fubure
sireraft vequirements for the Air Corps, and in consonance with lts
predecessor, the Drum Board, the possibllity of an alr attsck upon the
United States was strongly decried., Furthermore, it was conbended bhat
no nation eould possibly maintain sufficient bombardment airorsft to
conduct heavy ralds upon American cities, even if alrcraft were available,
capsble of erossing the Atlantic or Pseific with full military losd,
atbacking, and returning Lo their base .37
Thus, in the summer of 1934, the views of bombardment proponents that
the nstion primarily needed for its security a lurze mobile force of landw
based heavy bombers, were deseribed by the Baker Board as the "conceptlions
of those who fail adequstely 4o consider the effect of ocean barriers
and other limitations.” Yet, it was the very impregnability of these
. natural barriers that the Air Corps challenged, since sireraft, partieularly
bombers, were ineressing in sweed, sltitude, and range., Reluchance on
the pert of the War Department, however, to appropriate sdditionsl funds
for brosd experimentsl bombardment aireraft development plus the strong
Navy Department effort to assume control of all land-based bombardment
operations definitely retarded Air Corps efforts to promote genmeral
acceptsuce of its heavy bomber program,
Despite all hempering influences, the Materiel Division had underway
(since July 1933) a preliminary study for the development of ar experimental
four-engine monoplene bomber of radical design to solve the problem of
Mmeximum range™ with "a 2,000 pound bomb load.™ Favorable results from
Yiright Field prompted the Air Corps to submit ite "Project A" to build
® RESTRICTED
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such a plene to the War Department., The plan was approved Min principle®
. by the General Staff end by June 1934 preliminary contrects authorized

by the Cbief of Staff were completed with the Boeing Aireraft Company.

The XB«15, as the projected plsne was designoted, was nob completed until

1937 (and then 1t was asrodynamically e failure), but Project A eventually

gave birth to femous progemy~withe B«1l7, the Bw2, and the Bw29,
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Chapter II
THE BEAVY BOMBER CONTROVERZY: GSECOND STAGE, 19351939

In July 1935, shortly before the new Army four-engine monoplans
borbor, the Boeing XB-17, made itz successful maiden flight, Brig. Gen,
Csear Westover, Assistant Chief of Alr Corps, outlined to the War Department
his concept of future bombardment development. Citing the XB-17 and the
Martin BelO &5 examples of the long range and short rangs bomber, Westover
believed that although the former was approximstely 75 per cent higher in
cost the tobal striking power of the heavy bomber wae far more importanmt
than mere numbers of aircrefi. Assuning that the performesnce of the IB-17
would greatly exceed that of the B«10, it was considered that f£rom hhe

. sbandpoint of perscmnel, operation, and maintenance the heavier type
would be more economical for service procurement. From the strategic
viewpoint, the advantage slso rested with the larger, long-range bomber
gince in 2 nrhionsl emercency Hawaii, Alsskse, or Panama could be reinforced
with 1ittle inikisl preparation, As bombers increased in size and range,
it was believed that the older models could be reclassified as medium types
and employed for long range reconnaissance, thus obviating the necessity
for building speclial models for this purpose .1

So impressive was the maiden flight of the XB~17 at Seattle on 28 July
1935, and subzequent performance tests conducted by the Materlel Division
at Wright Field, (in August 1935 it flew nonstop ot an average speed of
232 miles per hour from Seattle to Dayton, & distance of 2100 miles) thet

RESTRMYTED

UL R T e
THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958
T e gy -

AR ITAI T A i T

the Air Corps recommended pwrchase of sixty-five models in place of

one hundred snd eighty-five other aircraft previously suthorized for

the fiseal year 11.9315.2 Before a formal evaluation board cowld meet

however, the original XB-17 was destroyed in a erash, 30 October 1935,

and slthough officlal investigabions cleared the bonber of mechaniecal

and structural failure, the origingl request for sixty-five was reduced

to thirtesn by the War Department .3 Ultimately, only t_hfge IB-17'a were -
specifically ordered for service test and it wasn't until August 1937, in
fuilfillment of a contract closed 17 February 1936, that all 13 had bsen
delivered &

Mesnwhile, the Materiel Division was conducting research (begun in
1933) and experimentation in order to develop sn ulira long renge bomber
along the lires ezrlier mentioned by CGeneral Westover. Twe light bombers
were cut from the budget estimates for 1937 to provide necessary funds for
the experimental construction of one XB-1l5 (Project A) four-engine model.
When the revised budget reached the Office of Secretary of War Harry H.
Woodxring, howevey his item wes deleted and the funds realloceted for
the procurement of spare engines and parts.5 This unfavorable action by
the War Department sigmified to Air Corps heavy bomber proponents that
their efforts t0 increase the long range offensive power of these airplsnes
wonld be beset with difficulties, delays, and drastic reductions of
estimgted needn,

Genaral Westover apparently had early recognized the possible trend
of events, for in November 1935 he informed a1l Air Corps Stations bhat
Chief of Staff Geperal Malin Craig had advanced the opinlon that the Air
Corps had suffered in the pesst beczuse of failure to understand its many
snd varied problems in relabion to other branches of the Army. As a result,
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delays had occurred ih the completion of approved alreraft programs,

. In sdditicn he msserted that there hed been many Iinstances of too aggresgive
and enthusiastic effort by certain Air Corps officers in seeking remediel
measures for aviation problems. Their methods had been comtrary to official
procedure and thus had failed to attain the desired results. Although
higher euthority desired to esteblish the Air Corps on an effestive basis,
officers were sdvised to accept any unfavorsble decisions, svoid open
criticism, and refrain from making recommerdations without cereful deliberation
of the facts in the case, A1l future controversial opinions on service
programs were to be submitted through appropriste milltary channels.6

Four~Engine Bomber Procursment Restricted: Despite strong protests

from high ranking officers of the Alr Corps snd GHQ Air Force during the
late thirties, the War Deparbment reduced, substituted for, or eliwminsted
entirely, the estimated needs for needs for heavy bombers. In brief, the
critical situation confronting the heavy bomber proponents is exemplified
by the fset that slthough two hundred and six B-17%s and elevan XB.l5%'s
were reguested in Alr Corps estimates from October 1935 through 30 June
1939, only 14 four-engine airplanes were delivered to GHQ Air Force
bombardment units up to the outbresk of the Eurcpean warwsthirteen B~l7's
and one XB-15.7 Inability to obtain these heavy bombers delayed the
normal expansion of the GHQ Air Force into a strong offensive orgenlzation
for national defense, and resulted in a cross-fire of arguments between
the Commanding General and t]:lte War Department with the Chief of Air Cerps
literally scting ag a medistor,

A serious blow was delivered in June 1936 to the proposed procurement
of four-engine bombers for reinfor€ement of garrisons in Hewaii, Alaska,
® RF‘% FRIETED
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and Pensma. The General'Staff, in studyinﬂ aireraft proecurement for

. the Air Corps in FY 1938, rejected the request for eleven B-15%e and
fifty B=-17ts, declaring that no tactical or strategic requirement existed
for g service bomber with a 3500 mile rsnge. The Chief of Zir Corps
was sdvised that unbil the internationsl situstion indicated a need for
this type of bomber no more would be procured except for experimentsl
purposes, Freference would be given to the purchase of the medium mange
B~18 bomber which fulfilled all reasonsble military requirements sné
could be justified from the standpoint of inibial cost, malntenance
expense, gnd operating facilities, As a fubture policy, the Chief of
Alr Corps was glso directed 4o concentrate his efforts and availsble
funds for aequiring aireraft of reasonable performance, rather than have
nothine as g result of reaching for the izit-:-asql.8

. Shortly afterward, Brig. Gen. H. H. Arnold, Assistant Chief of Air
Gorps, protested the redvetion in fourmengine bomber estimates for the
fiseel years of 1937-38, and recommended adjustment of the War Department
economy policy towsrd bombardment alreraft procurement in order to supply
the reguested number of these airplanes.9 During this same nmonth, Septembsr,
the Wer Department conceded authority to the Chief of Air Corps to proceed
with proposed plans for the experimentel development of a Project D
(¥B~19) four-engine, ultra long renge bomber., In this connection, permission
wss granted to exereise an optlon with the Douglas Aireraft Company which
had been pending since October 1935, end one model wes to be constructed
chiefly to provide engineering dats on very large airplsnes, There
followed, however, a pointed reminder that the action taken did not in-
dicate g fundamental poliey chsnge on the part of the War Depariment toward

. long renge hombardment aircraft.lo
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Although the War Department had mede some concessions during 1936

. toward the development of superior heavy bombers, the situstion still
remained eritical at the close of the yesr. It. Col, G, E. Brower,
Assistant Chief of Supply Division, informed General Arnold in December
of the nmany problems facing the Air Corps in proeuring four-engine bombers.
If the Wer Depzrtment failed to authorize further purchase of these aire
planes, sircrafb menufacturers who hed been encouraged to invest large
gumg of money in experimental development would be eonfronted with serious
difficulties, There were two such manufacturerg--Boeing and Douglage
who were greatly concerned over the lack of planning avd integrity of
intention in the War Department, In the case of unforseen exigencies,
such as reduction of asppropristions and engineering and@ procurement problems,
delays were understandable, but arbltrary changes without cogent reasons,
when large privzhe expenditures were ab stake, would threaten the whole
future of the aircralt ixﬂustry.ll

Shortly thereafter, the Chief of Air Corps reopened the heavy bomber
issue with the Chief of Staff, urging that twenty B-17%s be added 1o the
1938 budget éstimate. The three models 4o be delivered in several weeks
would permit completion of performsnece tests im tiwe to inelude these
sdditional airplanes in the procurement prozram. (Contracts, of course,
were dependent upon the final results of the tests.) This recommendation,
however, was disspproved by Secretary of War Woodring .12

¥uch pressure was exerted in the early months of 1937 to purchesce the
ten undelivered B-17's comtracted for in 1936. Alr officers believed thet
accelercted service employment would impress those in high authority with

the fect that this bomber possessed the superior military characteristics

. needed to bolster naticnal defeng:r . 1*@93 three YB-17%s that were delivered
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in January-February had completed exhaustive performsnce tests and
were lsbeled by the GQ Alr Force persomnel as the "best bombardment
aircraft in e:t:is:t-em:e."13 Nevertheless, the Boelng option wss still
pending in tke cummer of that yeer. In an effort to stir achion, Maj.
Gen, Frenk Ii. Andrews, Commanding the GHQ Alr Porce, strongly urged the
War Department to limit all fubure bombsrdment aireraft procurement to
the four-engine type cince a lerge mmber of twin-engine models were
alresdy under contract.ll"
In answer to Gemeral indrews! memerandum General Arncld pointed oub
that the basic problem requiring clarificstion wes the role and employment
of the GHRY Air Force .15 Some confusion existed st that time as to whether
the Air Corps or the Navel Lir Service should provide bombardment airecraft
for Netionsl defense. It was the opinion of the General Staff as well as
the Mavy Depsrtment that the Air Corps should concentrate on the development
of combst avistlon that would give elose support 4o the ground forces,
leaving the leong-range defense against alr attack to naval avigtion *
Arnold stressed the necessity of settling thils point since it had direet
bearing upon the fubure procurement of fourwepgine bomberse. 4nd he slso
restated hic objection to the subsetitution of twinwengine bombers for

four=ergire models .16

Symptometic of the confusion existing among the General Steff as to

the function of the I .ir Yorce and the relsbives merite of twine-engine,

Informstion Division, had with vearicus staff officers. He found that
they were inelined %o favor the procurement of the L-1& over the B-17,

since twice &8 mony of the former could be purchased for aspproximstely

¥ Sae fppendix J ,
Y . TR i .

oS T TIN tmmian || e

THIS PAGE Declassified IAW EO12958



This Page Declassified IAW EO12958

P - ) A . ; 22

the scme amount of money. They also believed that this type hed superdoer
flexibility of action znd would be less costly to replzee in eare of an
accident, In addition several obher ressons bed unfsvorably influenced
Genersl Steff opinion toward the E-17,., One was the fear of serious publice
reschbion if a large bomber Yeracked up™, Another concerned a definite
promise made by the Secretary of War to provide a certain number of aire
rleness suthorizing purchase of the more expensive B-17's would result in
falling short of the gozl. Consequently, the fubure procurement of the
heavy bomber was hanging in the balence and it seemed that little could
be done to remedy the situgtion., Richards indiceted that verious legel
end production complications were slso conmtributing to the delay in
procuring Bel7is grd was of the opinien that wide publiecity wss nof imw
portent at the time, If the B-17 could have hsad a "ballyhoo® campaign
while the "argument between the Chief of Air Corps ard the SHaff™ wes
wnderwey condibicns might have beer differenb. He belisved it wasmlvisable
to hold off until Just before the next Army Appropristion Aet, sinee the
2dr Corps was temporarily "licked" in ite B-17 procurement programm

The question of purchasing the ten B~17's again arose when the Adjubent
General informed Secretary of War Woodring that the sward for these aire
plenes snd an option to procure five sddiiticnsl modelswetwo to be delivered
in spore parts--wgs in conformity with arproved military requirements.
After meny monthe of delasy it finelly eppesred that definite action was to
be teken to order these long-awaited bombers for the GHQ Alr Forco,

Genersl Andrews informed the War Deperitment in Septewber 1937 of GHQ
2ir Force plenning for fubure develcpment and employment of heavy bombardment
eircraft. If his commwand were to perform ite rightful role in nabional

defense, 1t was becoming Increasingly inportant thet the Wer Depertment
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thoroughly consider the rapid progress being msde im aireraft and engines,
. Since the hesvy bomber was considered the prime weapon of sirpower, first
priority should be given to its procurement in the FY 1939=L/ program. The
requirements of the GHQ Air Force were based wpon sourd bombzrdment ex-
perience, which had been discussed in four esrlier sppeals by the Commanding
Genersl. The major poimts presented by the geperal were as follows: (1) thab
tbe heavy loed, long endursnce, multi-engive bormber should be considered
only as a powerful instrument of defense; and, in view of the nationts
fortunate stretegic positlion and its defensive policy, such eirplanes, as
the basic element of the CHQ Air Force, were essentisl to the sccomplishment
of ite mission; (2) that such an airplene, with bomb and fuel locds iptexr=
changeable to & high degree, offered the most ecomomical and efficient
mesng of performing the funetions of recomnaissance and bombardmente-slthough
. not on the ssme missions (3) that per ton of bomb losd and per square mile
of srea reconnoitered, an sirplene of the type considered was actwally
cheeper to operste then smell medium bombers, such es the B~l0 or B-18
type; (4) in view of the above factors, the process of sircraft and engine
experimental development had to continue so that bombers of longer range
and superior performance could be made available.lg
General Arnold, in commenting lster on Andreve‘recommendetion, advised
the War Department that an Air Corps Technieal Sub-Committe had been
designated to review and recomrend new military requirerments for bombardment
type airplenes to be procured in the 1939 progrsm. This subecommittee
was composed of vepresentstives from the Supply Division of the General

Staff, the GHQ Air Force, the Air Corps Materiel Division, and the 0ffice

of the Chief of Air Corps. A meeting had elresdy been held in September
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of that yeer and another wes scheduled for 1 November. Andrers letter

. wac to te considered by the Committee and a report prepared for the

Chief of Alr Corps for eppropriate ac‘bion.zo

While the heavy bomber procurement igsus was shifting back and
forth, the Alr Gorps Tactical School had completed a studly of the War
College text Air Forcs and FWar snd hed found it contrsry to established
Alr Corps doctrines and School policies and regulstions. In its treab-
mert of bombardment svistion, for example, the text emphasized the
Woeneral ineffectivenese® of this arm. Onm hypotheticsl case wes cited
a8 evidence: "Hence to completely isolate all of the 51 largest cities
in the U. S, would require from 495,000 to 918,000 indireet airplane
attacks A2t

Appsrently the Wer Depertment concurred In this judgement by the
Wer College for the Alr Corps was forewarned not to request edditional

. four~epgine bombers in its program for 1939 bubt to submit estimates for
" wengine plenes exclusively."za When the Air Corps accordingly sube
pitted 1ts budget, even the conservative mumber of medium bowbers designated
wsg drastically reduced.

Experimentsl Bomber Development Delayed: Degpite the comtinued
objection of the War Department to heavy bembardment sirplanes, General
Testover in late 1937 submitted a list of the prineipel characteristies
decired in an esdvanced longersnge, high altitude bomber snd requested the
approval of oecretery Woodrimg, Performsnce specificabions ineluded
g minimam high speed of 240 miles per hour at 15,000 feet, a 25,000 foot
gervice ceiling, en opevsting range of 2600 miles, incressed srmament,

and & boxb loed in excess of 2000 pounds. The mission to be performed
L RESTRICTED
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was described ¢8 "long range reconnaisssnce #nd the destruction by bomba
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. of lond or naval materdel objectives ."23 Shortly afterwsrd, Woedring,
spparently in complisnce with the regueet of the Chief of Air Corps,
eircularized twelve airersft menufacturers with the required militsery
charscteristics for an sdvanced experimentsal bomber. A sghort informel
deeign competition for the purpese of surveying all possibilities of
this type was scheduled for an early date. This was to be followed by
the ususl forwal. open competition, with submission of experimental models
and blds sbout one and a half yeers after issuance of circuler propossls,
tentatively set for May 1938.21"

Considorsble interest was being manifested in esrly 1938 by Alr
Corps end GQ fir Force officers in the pressure cabin operation of
the Lockheed X0=-35, a twine-engine, low wing commercisl monoplene (Elegtrg)

. which wse then wdergoing Army performance tests. Many were visusliming
the possible applicstion of the pressure crbin prirciple to bomburdment
alreraft. Col, Frank D, Lacklend, Acting Chief of Materiel Divisiom,
suggested to the Chief of Air Corps in Februsry thet the time appesred
right for applying the experience gained in over 100 hours of testing
the XC«35 to the construcbion of an erperirentel substratosphere bomber.
There were sb least four aireraft menufacturvers pessessing facilities for
building such an sirplene, in which, they were convinced, a precmure of
8000 feet could be mainteined at 35,000 feet for efficient crew operaticn,
The estimsted cost of this project would be srproximetely $2,000,000, It
was Tecommended that a portion of tke 1938 funds be mede gvallable ® contract
for one model, with the balance becoming payeble the following year. Actlion

was nrged by Leckland before 1 July, 1938.25 Genersl Westover, however,
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was of the opinion thst it was impracticsl to execube Lackland's plans
. in view of the limited time before the end of the fimcal year. Therefore

he requested that the existing plan for the development of pressure cabin
eireraft be continued until further notico.26
Brig. Gen. A. ¥W. Robins, however, immedistely came to the support
of his mssistant arnd recommended that the Chief of Alr Corps obtain from
the Office of the Secretmry of War permission to proceed with the proposed
edperimentel pressure cabln bomber as a secret pro;]ecb.z? Genersl Arnold
vho was also inberested in the substrsiosphere bomber, was arranging in
Karch 1938 4o convene en Aviation Board at Wright Field, composed of
representatives from the Air Corps Wings, the GHQ Air Force, the NMsteriel
Division, snd his office, The Boerd was to eveluate all existing data
on four-engine bombers snd recommend the militsry characteristics required
for the development of more advanced, long range, high sltitude types,
. ¥hen Genersl Avdrews wired the office of the Chief of Air Corps that
his special representstive, It. Col, Joseph T, McNanney, could not
gttend because of tke forthecoming GHQ Alr Ferce maneuvers, Gerergl Arnold
exprecsed the opinion that the conference on bombers wes “important enough
to warrent the best brains GHQ has.' In fact, he considered it more ,
importent than the msmeuvost::-aa..28 General Andrews leter expressed to
General Westover his own growing concern over the delasy in developing
a large, ultrs long range bomber of the 250,000 pound clese, Tntil werld
stabilization of aireraft size was an actuality, he felt that the Msteriel
. Division should continue %o study mammoth airplene design, ntilizing all
evailsble funds, engineering skill, snd materiel in the production of an
experimental model. The spplicetion of the pressure esbin prineiple to
. an aij%:lﬁ;a “;’;f this gize wrs =n sccomplished fact, altbough there still
ST P
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remained cerbzin protlems to sclve, such as the development of sealed
mun aperfures, sesled bomb bays, double pressure doors, send other special
equipment,

Meanwhile, the controversisl l#sue of four-engine bomber procurement
between the Air Corps and Wer Department was still unresclved. The Chief
of Alr Gorps had been reinformed that, in accordence with the directive
of the Secretsry of War, only twinwengine modele would be procured for

193977

Genersl Armold, nevertheless, ecntinued tc champion the procurement
of the experiemntal substratosphere bomber. He recommended to the
Secretery of War, a few deys after the above~mentioned memorandum thet
s conbreet for povernment-furnished equipment be mede in 1938 from Preject
4 funds and sugpested that psyments for partisl completion of the preject
be desducted from 1939 allocstione with option to pay the balence in the
encsuing fiscsl year .3 0

Tt is noteworthy thet in June 1938, motivated perhaps by the show
of Germen, Italian and Russisn air power in the Spanish Civil Wsr, the
Wer Department changed scmewhat its restrictive policy toward four-engine
bomber procurement, Substitution of eleven B-17's for thirty=two B.18's
wsa suthorized for the 1939 program by the Secretasry of War .31 Several
deys before this suthorizsetion, the Chief of Adr Corps hed requested
thet the 1938 sirersft estimste be amended to include one YB-20 (modified
¥B~15) for service test instesd of procuring two similer models of bhe
IB~15.52 But the Secretary of War hed made one concession; the ¥YB-20
recommendstion wrs rejected. Arnold was informed thet g1l non-ocbligated
furds previocusly allocated for 1938 purchase of twe XB-15's would be
spplied to procuring the twinwengine bombers alresdy epproved for that

ear.33 . WIg A3 : o g
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It wes during this year, that various foreign nations were stepping

up the experimental development and testing of large, four-engine high
speed bembers., Some of thedir medels had surpassed in size and performsnce

the B-17, Taking advantage of thic situstion Genexral Andrews once
:gain in Jina, sdvanced mspy reasons to keep alive the projected development
of the substratusphere borber. He stressed the fact thet such an sirplane
vepresented at lezst five yeare of continued development before it could
be Mexpected to fly experimentelly® .34 He emphasized strongly foreign
progress in four-enpine bomber development and advocated patrolling the
South Mtlanbic, Lle<ke tré the Philiroines with vl%vy lon~ range bonmbers,
gince the International situsilon Justified masintaining the GHQ Adr Porce
"in peace on a wartime basis. n33 General Westcver, however, refused ab
that time to support Gensrals #ndrews amd Arnold in promoting the sube
. sbtratosphere bomber, apparently because of the existing policy of the
War Department .36

General Andrews again in June stressed the need of expediting bhe

heavy bomber program. With all major nations develeping pursults with
spoods of spproximstely 400 miles per hour, the B.1l8 type of bomber
would be gt the mercy™ of these planes in combst, Andrews strongly
objected to equipping the GHQ Air Force with low performsnce medium
bowbars when four-sngine mojels of supericr performance were slresdy
availabla.3 7 By supercharging the B=17, he was convinced it could de-
velop a speed of 200 miles per howr gt 25,000 fest., As further support
for his case, he alsoc pointed out that the British Mission to the United
States in 1938 hed not even oonsidered the procurement of the B-18,
presumably because of its slow speed.Bs
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General Arnold several days later sdded another preop to Andrews?
. argument by informing the Wer Department that aireraft manufacturers
were not bullding experinental twinwengine bombers 4o snter the forthcoming
design competition. He recommended cancellation of the competition with
the provislon that Alr Corps requirements would be met with the procure=
ment of all B=17B's possible under the exisitng option. The performance
of this alrplane hed alresdy surpassed the specifications outlined in
the latest desion eireuwlar. He further sugrested thst in the future the
medium bouber wonld be primarily useful for transitional training of
bombardment persomel and wnits .3 ?
Weenshile, the Joint Board had set a limitatlon upon the maximum size,
range, and redius of action of bombardment aireraft. Its objective had
beon to determine how existing types could be perfected to meet strategic
requirenments with shress placed on stendardization and decreased coste
. Final conclusiona reached by the Board did not augur well for the future
of the four-sngine bombers ™Based on the present situation it is not
considered probable thet the Army Air Corps will be called upon in war
to perforn eny misgione that reguire the use of reconnpissance and heavy
bombardment plasnes of greater precticel ferrying range, greater tsctical
radius, and greater carrying capacity then those of the B-17.% Homever,
it would be called upon to perforn missions that could be successfully
executed with the B-18 type bomber which wae less expensive to build .40
£lthough General Westover, In the past, hed sdhered as fer as practicable
to War Depzriment policies, he apparenbly ssw in the recommendations of
the Joint Board the death-lmell of fubure four-engine bomber development,.

In an attempt to revive the long dorment matter of the substratosphers

. bomber, a report was requested from the Materiel Division concerning the
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practiesbility of holding 2 design competition proliminary to en ex=
perimental project. The report also wes to include a cost estimate, the
probable dete of design competition, aveilability of funds, a project te
which it eould be changed, snd the proposzed military characteristics.'{'l
General Arnold's reguest to the War Department sazrlier that year on the
ssme project was answered shortly after Genersl Westover's memorsndum

was sent to the Materlel Division., The Assistant Secretsry of War informed
Arnold that ne military requirement existed for a substratosphere bomber,
and that General Westover agsin hed been directed to restriet experimental
glreraft development to that class designed for close support of the

ground forces./

The future of the heavy bomber looked dark in August 1938. Genersls
Andrews end Arncld had received a definite “no" to their many requests for
concentrstion on four-engine homber developmont with s pointed reminder
that it was for the "best interesis of maticnal defense.> The Materiel
Divigion wzs complaining of its diffienlties in conducting honbardment
resesrch and experimentation. The Chief of the Division, General Robins,
waa of the opinion that the restrictive policies formulated by the Bryden
Board in 1936 were gtill hampering Division functions, resulting in shorbage
of personnel, insufficient funds, end lack of essentizl engineering equipment
for conducting experimental tests, Becouse of this situstion, the Division
had been unsble to prosecute projects $o a degree that wrs essential to
keep pace with foreign bombardment development, They were still forced
to odhere to long obzolete military characteristies for bombers since the
War Department was brying to keep procuremeut costs st a low level, Air-

eraft memufeeturers, in view of the trend toward stabilization of design,
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caused by the War Department 's emphsois on econonmy were disinterested
in develeping superior performing bombers.

One statement im the Bryden Report had been considered particularly
detrimental to heavy honmber development and procurement. It had pointed
cub that the romentic appes) of aviation i:tad induced g lsrge seetion of
the public and even a substential elsment of the Air Corps to acecept
the conclusion that future wars wouldq be deceided by large independent
fleets of super-performing sircraft. This false concept of employment==
according to the Reporte~coupled with the allure of inereased speed, range,
end size, hed led %o s striving for the ultinate possibilities in aircraft
rather then fulfilling practical militery needs .44 General Robins strongly
disegreed with this ellegation, beccuse, in his opinion, Amsrican airveraft
were useless unless they were equal or superior tothee of a potential
enemy. He alluded to vast sums of money being epent gbrosd to perfect
heavy bombemdment airplenes and deplored the obvious disregard of this
fact by the War Department. If this condition continued it ‘was bound
to result in Mgrave conseguences ."45 High ranking officers of the Air
Gorps end the CHQ Air Force in 1938 were practically in accord over the
myopie perspective of the War Depsrtment, They observed with growing
eoncern the accelerated development of combat aircraft by European and
Aslatie powers. Although they econtinued their effort to reseind the
oexisting War Depsrtment policies of bombardment aireraft proourement,
little had heen sccomnlished,

General Arnold, in the midesummer, wes sgain manuevering with bhe
War Department in an attempbt to obtain reconsiderstion of the ban on four-

engine bombers. He pointed out to Genersl Westover that if certzin
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. recommendations were made rogarding medium bombex procurement it might

assure the Secretery of War of Alr Corps compliance with his desires.
Consequently, his attenbion it was hoped would be diverted from the
beavy bombers wntil agddibtional. data was sssembled to warrant reappraisal
of the setion tsken in the matter,46 General Westover, ineressingly
concerned over the complicabions sni etrong opposition encountereg in his
effort 4o achieve a workable snd balanced sireraft program, once again
expressed hls views on the unsatisfactory situation to the War Department
late in August 1938. He urgently recommended that the procurement of
fomr~enzine bombers be conbtinued aod that the substratosphere bomber
project be started immediately. Original estimates for these aircraft,
as set up for 1940, were based on thorough snalysis of Lir Corps necds
and Westover felt that the Joint Board disazpproval of further development
. of four-engine bombers had been unjustified, Unless the Air Gorps was
able to maintain a comprehensive and progressive aireraft program, there
would be no conbinuity of effort nor efficient planning, Decisions and
actions would be based on a "hiteor-miss® basis, depending upon the
expediency of the moment, thus creating indecislon, uncertainty, and
confusion in the Alr Corps as well as the Oeneral Staff regending ultimate
objectives. He conceded thst budgetary limitstions might well forcs
revisions from time to time, but these should be only by wsy of deferment
or minor adjustment .47
Genersl lestover received sn answer in October, informing himthab
the Woodring Air Corps Program, spproved in March of that year, could be
used as s guide in formulating annmal requests for funds, but that "4-
engine bombers will not be ineluded in the estimates for Fi's 1940 and
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This Page Declassified IAW EO12958
*W—

t 5 R,
ewes 1t Tl s
ﬂ’m g 33

1941 . . .""l'/8 He was further advised that the War Department wes fully

. awere of the needs of the Air Dorps. It was clear that none of the effort
of his service to develop superior bombers of grester speed, range, action,
ard gbility to carry heavy bomb loads changed the traditional Army conception
that the infanbtry division was the basic combat elesment by which battles
were won and enemy field forces destroyed. In the future development of
gireraft and the preparation of reguirements as to type and number of
aircraft the Chief of Adr Corps was to be guided by the War Departmentts
desire to obtain and develop only such alroraft as weore suitable for c¢lose
support of the ground foreces,

Although there could remgin little doubt of the War Department abtitude
toward the heavy bomber, s loophole was inedvertantly provided for Zhe
development of the muchediscussed substratosphere bomber: the restrictions
imposed on experimental development of fouresngine gircraflt hsd been declsred

. r:ca,emimilecl.""‘9 The new Chief of Air Corps, Maj. Gen. H. H. Arnold, seized
the opportunity provided by this change of policy to expedite action on
the substrstc;sphere bomber project, The Chief of Materiel Division was
requested to submit plsns for its procurement as originally approved
under the Research and Development program for FY 1939.50

General Staff Modifies Heavy Bomber Policy: Evidence of growing
General Staff interest in heavy bombardment, came to light when Brig,

Gen, George C. Marshall, new Deputy Chief of Steff, gove full support to
General Arnoldls vigorous effort to build up Army airpower with a sirong
force of heavy hombers. In November, he cited to Chief of Staff Genmersl
Craig mumerous reasons why 1t was essentisl to increase procurement of
the new turbo-supercharged B-17B: it could operate successfully in spite

. of partial engine faillure; its long rsnge permitted swift reinforcement
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g
of foreign garrisons; it could patrol wide cea areas and protect shipping;
it possessed strong offensive power pgainst enemy war vessels; and it

could perform far greabter countersair foree operatlon than any existing
twinwengine bomber., According to Air Corps standsrds, the B«18 bomber

was chsolescent, and It wass schbually less ei:ponsive to procure the superier
B~17 when the cost aud effort required per pound of bomb load was considereds
four B~-18%s were necessary to carry the load of one B-17 to any disbtance

up b0 1100 milea; the opereting crew of one B-~17 was composed of only

nine members compared to twenty-elght for four B-18's; only eight men

were required in ground crew meintenance for one E=17 compared ‘o sirteen
fer four B-18's, In gddition, the initial cest of one Bel7 was only
$280,000 as against $400,000 for four B-18%s, Since the B«17 was considered
the outstanding heavy bomber of the world, it was essenbial, in order to
meet the emersency procurement program estghlished by the President for
incressed air power, to purchase them in maximum guantitles within the
capabilities of existing alrcraft facilities.ﬂ On 4 January 1939, the
President provided the key to the official change in attitude toward
bombardment airplsne development, as well as to rearmament in general.

In his message to Congress on that day he declared thst ™we have learned
that survivsel cannct be gusranteed by arming afber the attsock beginsws

for there is new range and speed to offense.®® With the growing suppord

of the Gemeral Staff, Air Corps leaders in 1939 concenbrated upon the
experimental development of advanced type alroralt and urged expsnsion of
the bombardment strength of the GHQ Air Force. They also kept a critieal
eye on the accelersted recearch and experimentslion in airplane design

sbtrosd, President Roosevelt also took cognizance of foreign techniecal
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edvances, which led him to make the following warning regarding Hemisphere
Defenses

Information from other natlons lesds us to believe that there must

be a complete revision of our estimates for airereft., The Baker

Toerd veport of a few years amgo is completely out of date, No

reaponsible officers sfweste building our gir forces up to the

total elther of plsnes on hand or of productive capacity equal

to the forces of cerbain other nations, Ve are thinking in the

sie/ terms of necesssry defenses, snd the conclusion is imevitsble
that our existing forces sre go ubtterly imnzdequste that they must

be immediately strengbhened.5
Spurred on by such policy a concerted effort was beginning to be msde
by sll Air Corps personnel to obbain a real solubion to the manifold
problems involved in building up the long inadequate air power of the
nation,

In Magreh, the War Plans Division was requested to prepare a conme
prehenslve air force study, based on uccepted doehbrines of avistion
employmens, GConclusions reached by two speclally sppoinbed comultbees
were L0 De analyzed and submitted in a final report to the Chlef of Staff,
The following points were stressed: (1) that the initial air objectives
of on enemy would be American alr bases in Hawali, Puerte Rico, Panams,
end other exposed areas; (2) a wellwled and deterin.i uir sttack, once
launched, could not be sbopred by Ameriecan defenges, altbough sericus
lozses covld possibly be inflicted upon the epemy; (3) it was the dubty
of the Air Corps to provide u powerfwl striking force and the necesssry
strotegic bases; end {4) the lsndwbused heavy bomber was declsred superior
for nabtional security beceuse of its flexibility of employrent and strong
offensive performence. Further, to prevent the lsunching of an air sttack
ogainst the United Stcteg, the Alr Gorps was to have on hand sufficlent
combat airer«ft poscessing adequate range and power to reach and successfully
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destroy sny actusl or potentiel bsce held by sn enemy before he could

attack eriticsl aress of the TUnited Ststes and her possessions.M

This memorandum in its enbirely represented a composite view of the

varied gir power conceptxz expressed in the past by Geherals Mitchell,
Westover, Andrews, Arnold, Robins and meny other air-minded officers.

It wes the eulminstion of the many yeers of effort spent by bombe rdment
proponente in trying 4o swaken the Var Department to & clearer urderstanding
of the extensive air defense prcblems and of the ever=growing need of

e stronp offensive air feorce budlt arcund the hegvy bember,

In the ensuing months of 1939, although some controversial points
arose in the bombardment expension program, the attitude of the Ve
Deportment underwent a fovorgble chenge, Individusgl opinion was submersed
in the coordinated effort to build up sufficient aircraft strength,
accelergbe pilot and technical trzining, and expsnd the tectiecsl ard
strabegical doetrines of air force employment before the snbicipabted
outbresk of a Furopesn war. Thie change of sttitude was exerplified in
Angust by the Secretary of War's approval of the procurement within:' nine
montha of forty-two heavy bombers of improved performence to meet the
shortege of these alirerzfé in the GHQ Alr Force tactical units.55
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Chapter III
WAR~~THE END OF THE HEAVY BOMBER CONTROVERSY

As the Nezi mechmnized legicns rolled across Eurcpe in late 1939,
Pollowing in thw woke of the grest strilking power of the Iunftwaffe sirx
fleets, Air Corps leaders were deeply concerned gbout the continued delay
in earrying out plans for augmenting the offenzive strength of the GHQ
Air Force. Survey of critical militsery svistion conditions within the
service and analysis of the employment of gir components by the warring
nations had further supported the stand that American alr power must
match end surpass in size and efficlency that of the belligersnts or it
would fell in its primary mission to defend the continent and insuler
poseessions on N=Dsy.

The obvious lessonm that wes being written in alr warfare abroed
intensified the iuwperstive need for developing and producing larger and
more powerful heavy bombers cepable of ilmmediate reinforcement of American
frontier garrisons in Almska, Hewaii and Panoma in esre of a national
emrgency.l Bince besic Air Corps doctrines were predicated on the capacity
of en air force to exert its power decisively end with great tactical and
strstegical mobilidty, lack of the necessary airersft having the rsdina
of getion %o perform those missions, defested the fundamental purpose for

its existence .2

In 1937, Maj. Gen, Frank K, Andrews, Uommexding thé GHQ Air Force,
hed ststed that the United Stetes wes in a predicsment similsr to that of
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meny European netiongeeit hed no alr fronbiers. He had deplored the
complacent attitude toward nationgl defense and the failure to properly
develcp and utilize Americsn slr power to the end that "we shall at least
be at all times a little bit better than the other fellaw," I% had been
Andrews! contention thet the potential resocurces of the nation were not
a substitubte for an actual air foree, Alreraft which were on the drafting
board amd in stritistical tsbles of resources and manpower could only bew
come air power in the future=-tco late for tomorrowts employment .3 Such
a condition ecnfronted Air Corps lsaders in late 1939 as they previewed
the employrent of sir porer in modern werfere,

k%, Col, Corl Spestz, Chief of Plans Division, submitted to the
Chief of Alr Corpe on the same day as Cermany's invasion of Poland s
seerching study of the employment of long range heevy bombexrdment,
particularly in the pobential Far Eastern Thegter of War, He strongly
sdvosated the immediste development of hesvy bombers with superior tactical
radiuve and high aliitude performance to that of existing types to insure
the success of sny strebtegic offensive sir operstions which the Alr Corps
night be celled wpon to 1.\(3:01’0:.11*111.1‘r

Sinee esrly 1939, Alr Corps tacticsal staffs end Materiel Division
engineers, under pressure from ¥aj. Gen. H. H, Arneld, Chief of Alr CGorps,
had been conducting design investigstions and holding conferences with
lesding mesrufactures of large capsclty alrplenes in order to determine the
military requirements, characteristics snd performance of long renge bombers
in the 200,000 pound class. As a resulit, Arnold hed been informed that

it wes technicslly possible to develop and produce such & bomber capable

of a range of 5333 miles with a normal bomb load of 2000 pounds ard a
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minimum high speed of 300 miles per hour.5 Shortly afterward, he took
definite action teo get an experimentsl heavy bomber projcet under way
by suggesting a plan of development ard procursment to the Assistant
Secretary of War. It was indicsted that the Air Corps Research and
Development progrem for the fisesl year 1940 provided funds for desigm
studies and engineering data for s fowr-engine pressure cabin airplane
of military cheracteristies and performance superior to those of the
B-17 end B~2,. In en informsl competition, prelimincry dabta wss to be
sclicited from merufecturers qualified and skilled in the production of
large high performasrce militery airersft., Winning bidders would be awarded
experimental conmtreets for wind tunrvel models snd mockeups, stress and
engineering anelyses. Additional tests in the NACA Lsaborstorhes would
result in complete clerificstion of the design in sccordance with the
letest militery characteristics.6
The proposed bomber would have a tacticsl opercting radius of 2000
miles (5333 mile renge) st economical eruising speeds averaging 200 miles
per hour or more with a normsl bomb lesd of 2000 pounds., A high speed
of 450 mlles per hour above 20,000 feet wams'envicioned with full cone
sideration given to effective bombineg end efficient crew functioning.
Allowsnces were to be made for interchangeebility of bowbs for fuel so
that a msximum bomb loed of 8000 poumds could be carried for short range
operations. Defensgive srmsment wes to consist of the pun imstallations
and fire control apparstue necessaxy to effectively protect the airplene
while performing its mission, In view of the new structursl design festures
necessary Lo produce such on sirplsne, the Alr Corps tock cognlzance of
the compromipes thot would arise as a result of techmieal limitations
[ iorn g 0l iny.
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within the industry. Emphasie, therefore, was placel on simplicity of
general design consistent with maximum performance .7

Ihe Assistant Secretary of Wer approved the recommendations snd
asutborized issuance of requests for menmufscturing bids, In this connection,
Requegt for Deta R-40B was distrituted in January 1940 .8 But as preliminary
designs ard proposals began to flow into the Materiel Division, the
observations end reportec on the progress of the air wer in Furope, dispsbched
by wilitary a'ttaches,g brought ebout a number of revisions in the original
épecificstions by the Air Corps Tacticel 8taff, These included such
features as legkproof fuel tsnks, remotely comtrolled mulbtiple gun turrets,
heavier csliter guns and csmnom, armor, and improvement im over-all performance

As a result of the radicsl changes dictated by newer employment of
combat airersft sbrosd, 211 bid proposals alresdy submitted for the officisl
opening of ¥erch 7 were rejected. Considersble difficulty wes experienced
by the Materiel Division in incorporating the revisions. The psucity of
data end informsticn avsileble from the subconmtrscted menufacturers of
fire control equipment, armer plating, leckproof fuel tznks, and other
importsnt socessories, resulted in confusion of requirements becsuse of
ingufficient time for these orgznizations to study the applicction of this
equipment to militery aircrai‘t.ll

Upon resubmission of new bids on project R-40E in May, en Engineering
Committee end Evelustion Board selected sg the winning bidders Boeing snd
Lockheed.lz Lzter Consolidated was sdded ss a third source of procurement
in light of the high priority that had been assigned to this development
by the Secretary of War.lB The Boeing Aireraft Company, with its long
experience in conghbructing the Bel7 gnd Bel5, was aubthorized in Septembex
1940 to produce the first very hesvy bomber to incorporste pressure~-cabin
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installations axd other rauical changes in design and armament, It was
later deaigneted the }E-Z‘}.u And while Lockkeed Adrcereft Gorporation,
vhich bad intended to reverp the "Constellation! (G-£9) then under
development into & bomber, was later forced to withdraw its bid because
of the reavy demsnd for lts Pw=28s, Copsolidated Aircersft Corporstion

15

was awoarded & coptract for en exgerimental modcl known as the XB=-22,

Air Corra Exyansicn Fropram and Femisphere Defence: While the

aircraft marufacturers were preparirg bld proposalc for Reguest for Dats
R 208, Generzl Arnold was studying fubure procurement plans for keavy
borbers authorized In the Air Corps Expsnsion Frogrzm. The Assistant
Secretary of liar bad informally roquested the opinion of Generel Arnold
regording the possibility of purckasing five hundred service type heavy
borbera for FY 1940 to the exelusion of other siroreft medcls, Arnold
advised that two bunfired spd elghty-seven bomberg should be procured In
the 500 Frogrem for that year, since ke questioncrd if apy number in
excess of that anount would be apyproved by Lhke Buresu of the Budget and
CGomgress. Ebis deccieion was bazed on the esgtimated requirements for
besvy bomker groups and lobg range recomnaissence squadrons to be assigned
to ke continerntel United States and insular po&s&:ssions.l6

In the Spring 1940, kowever, Gereral Arnold adviged Secretsry Woodring
that total numbers of alrplemes were often & mislesading criterion of
the relative air power of the nation. Once sagein be exphasised the
irportance of the leong rapre heavy bomber ln bemisphere defemse, pointing
out tkat Gormany's ability to perforrm leng ranpge borbardment missicps
was approximately four times that of the Allles. Le declared that if
England kad possessed more long remge bombers che could have been more

effcetive in offensive rarfere .17
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The new Commerding CGeneral of the GHQ Lir Force, Maj. Gen. Delos
€. Emnons, shared Generel Arncld'$ view on long range beavy bombers, for
in Jure he wrote ot lengbh to tke Chicf of Adr Corps om this matter. He
edviged Arnold that the Adr Corps muct aveid msking the some misteke that
the British had made by btuildirg up a sizable defensive air force comsisting
lergely of interceplor fighters snd light recomnslcsunce bombers, when
there was & greab need for long rerge heavy bormbers to conduct strategic
operaticns. Ee pointed cult that tke tremendous Gerwan forces engaged in
Korthern France kad Englend on the flank of their lires of comimunicetion=
reilwaye, waternays, and roedmzye jammed with troops and materlel moving
to the fropbesall extremely vilnerable to conbinuocus air stlteck. Ale
thkough these Fforces were well within range of British medium boxbers, the
ELF wes uneble to concenfrate sufficient nurbers of airwraft to effcct
digorganizetion on any major scale, Emmons believed that never before
had such an oprortunity exisied for England to &pply air power for securing
decigive resulits, and the lack of heavy bonbers would undoubbedly prove
costly. In view of this be stronsly advocated acquiring with a minimun
of delay & stropp force of long range bombers to defend Amerdca apainst
actual oxr threatencd sir ai‘bﬁ.ck.ls

General George C, Marshall, Chief of Staff, &lso received a lengthy
Jetter during the same month from Brig. Gen. J. E. Chaney of the Air
Defense Comand, regarding tke inperative nced for developing and producing
large nurkers of long range bombere. Ib was believed that a buge force
of bomkers, copable of cerrying wer and destruction to Eerlin, would prove
& censtant thyest to German ageressicon and provide counter air force

operstions against any atterpt she might male to establish beses in or
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near the Western Ee:xaﬁ.splf\e::l:'e.19 Gencral Chamey's suggestions were cohcurred
in by General Andrews, hssiwtant Chief of Stalf, the War Flans Division,
and Cencral Arnold, The latter elaborated on some of Chaney's remarks,
erprasizing the importznce of ranmge in bombardment airoraft and the pre-
ponderance of this bype of alrcraft nceded to assure successful defenaive
acticn in case of wer. The Nazi oceupation of Rollend, Belgium, and France,
and the insbillty of England o offer resistence because of lack of
offenslve alrcraft, were clled as clear examples of the condition that
might confront the United States. A stong air offensive kad obviously
become an essential prelude to successful strategic action, and this wus
possible only through tke employment of long range bombers,

The Chief of Staff was further adviscd that the Air Corps Kesearch
and Developuent Frogram for Fiscal Year 1941 hed been mo set up that a
large portion of development effort would be allo:sted tovard procuring
long renge bombers superior to all existing equipmcn'h.zo

During the closing montks of 1940, the Lateriel Divisicn, in conjunction
with Boeing and Congolidated, concewtrsled on the initial experimental
development of lobg range bormbardrent airplancs equirpred with pressure
eading and strong fire power. They were working against time, sinze the
critical wer conditions abroad had poinled to the wrgent need for mobilizing
& kuge air forve prirvarily compoced of heavy borker types. The Baltle
of Britain had storted in August and wes incressing in tempo as the Germans
launcted sustained pacs dey boumbing attacks apainst military and nonemilitery
objectives, In esrly October, after heavy atitrition, the Inftweffe hed
shifted to night srca borbing which continued wntil the end of the month,
at which time the Battle of Eritain ended in & stalemate. The significant
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lessons lesrred by Adr Corpe stretegists snd tacticlans from the blunders

. mede by the ILuftwaife in its merial assault upon Eprglard were being
assiduously ayplicd te the development of Amerdican heavy borbardmernt alre-
ceroftd in preparation for the 6ay when war would emtroil the nation.

Increaced Coordingtion--All-out Bomber Froductions In 6 Jemuary 1941,

General Emmons, Comuander of the GEQ Air Force, in an inspection of the
mocke«yp of the Consolicated ABe32, was critical of some of its features,
but advised the Chief of Air Corps tkat the long range pressure cabin
bomber would be of grrat value in overriding storms and in bombing such
large snd well=proteched tergets ss Berlin, He did not favor, desplte
the need, the production of ithis tyre of bombter wibil problems such as
fire control, defrosting, symor, leakprool fusl tavkes, and other important
equipmert had been solved to insure svecessful high asltitude rrecision
borbing e

. Shortly after this inspection the GHY Air Force complained that it
had not been propexrly consulted on the design of bombardment airplanes
with which it wes to be equipred end vas vot afforded an orportunity to
coordinate on tke specifications firmlly evolved. Although offlczers of
the organizution served on Hock-Up Bosrds, their duties bhad been to mske
detailed recommerndations for the improvemcnt of & bomber which had already
been portially depigned and vhich conceivably might have ureatisfactory
fentureg that could not be correctced &t that stare. Froceedings of the
lock-Up Beard had not been transmitted to the Commanding General of the
GHQ Alr Force for concurrence, and thereiors it was impossible to determine
whether important chenges hed been incorporated. It was recomuended that
in the future that this matter be cocrdinated with bis headgusrters bee

21
. fore finsl action was taken,
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General Arnold later replied to General Emmons'! letter and presented
tke following commente repsrding Emmons?! criticism of established procedures
for the development of experimental borberdment aircralts Emmens?! inspection
of tke ¥B-22 mock-up had prec.ded by one ¢sy the scheduled meeting of the
Kock-Up Board; the proposed changes he (Emmons) badé recommended had been
discussed and considered quring the svbseguent sessions and necessery
corrections were made. Further, since the conception of the project in
1939, snd while the Air Corps and alreraft Indusiry bad long been working
on & substratosphere airplsne development, great impetus had been given
to the tonber project ar & result of Joint Alr Corps and Anti-aircraft
Artillery exerciges at Fort Brarg, Hortk Carolins, late in 1938. At that
time, the application of expcrimental pressure cabin installstions to
bonbers to rermit extreme high sltitude opzration and avoldance of antle
aircraft fire, was deemed iunp retive, The GRQ Alr Forcei had macde specific
reconwendations to that effect upon tormiration of the erexrcises, In
the XB-22 and XB=29 projects, the pressure cabin fealure, together with
remotely controlled muliiple gun turretis, had been stressed throughout
and the omfission of the former in particulsr would represent a distinctly
backward step in the development ther in progress, cspeeially in light
of combat operations abroed,

Su'bsequeﬁt to the initiation of the substratosphere project, the E=4i0B
data had been presented in detail to all members of the Emmons Board at
& weeting at Wiright Field in Mey 1940. At that time, the Sekretary of
War bed authorized a high priority for ithe projecet and recomrerdzticns

bad been nede by the boord to expedinte to the fullest possible degree.

Arnold emphudized that the Dritish were rapidly pushing pressure cebin

development, erdesvering to pressurize for 40,000 to 45,000 fool cperations,
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They were intensely intere-tcd in secins ihe ¥B=32 project consumsted

gince their own erirerely high altitude equiprment was usable cnly for
akort periods of time, due to unreliability of standard oxygen equipment.,

Tn conts ction wilh coordination betwecen the Nateriel Division and
the GEQ Air Force rerarding bomber specifizations, Gemcral Arnold indi-
ested that representutior ard coop:ration did exist throughoub the
formulabion and preperetion of the peneral military chara teristizs for
combat sircraft. It was during this stare that decisions were reached
as to performance, aruement, radio, and miscelleneous equipment requirements.
The mock-up imspecticn, at which the GHE Alr Force was represented, served
4o furnish as nesrly as poseible a rough picture of what the finished

product would be. Thst time pericd betmeen the formulation of plans,

arproval of tke hateriel Division, and the mock-up stage, represented

en essential period for the prepsration of specification requirements,
circular proposal data, method of evaluation procedure, preliminery design
and enginecring studies, innumerable conferences with industry representatives,
contract negobiations, together with discussions of the inevitable and
nececsary compromises in arriving at the optimum obtainable. Throughout
this transitionel phkese, changes were congtantly oceuring, based on
engineering sbudics us they progress, st lessens lvarned from comkat
operatione sbroad, development of mow metcrials, new and inparroved engines
and propellcrs, and so on. To effect camlete coordinstion during that
period would reguire corstant interciange of correspendence with reference
to designers' bandbooks, manugls, doielled dravings, and dkar engineering
data not alvays reagily avallable in qusnblty or snitable form for dig=

tribution. Arpold believud that an attempt to coordinute all activities

with the GEG Adr Force during the developuental stages would add one more
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link to the seemwingly unending cbain of delays incident to evolubtion from
drawing board to the flying line. Finally, to circumvent this barrier,
it had become gereral yractice for mesbers of Materiel Division staff to
Erecuently visi.t Hezdguartcrs of the GHE Alr Force to discuss essential
elements of bomber specifications and to effect coordiration on all basic
items pertaining Yo combel ai.rplanes.az

while this fundsmental problem of intermal coordinstion was being
ironcd out, or at lesst explained, several imporiant watters arcse within
the Air Corps Staff regarding the role of the heavy bomber in the event
of war. DBrig. Gen. Carl Spaatz, Chief of Flans Divisicn, advised Maj.
Gen. George H. Breti, Assistant Chisf of Staff, that as soon as air
warfare became scrious the derand was always for heavy bombers. The
Brdtish had found themselved comrdbbed to & pro r-m +widi:h provided short
range airerelt in relatively lar;c gquantities, wheress, their situstion
acbunlly demanded long range sirplancs. Spsats felt that the situation
of the Unibzd Statos when fighting alongside of Britain woald be similsr,
and wten fighting in definse of tbre Wesbern Femisphera, it would be
considerably worse because of the muack great r dlotsnces to be covered.
It wag therefore evident that every effort \shonld be made Lo expand as
rapidly as possible the nmatior's cupazity for ite production of four-
engine boubers .q

The increascd producticn of those bombers wes &lso & mabier of great
concern Lo the Fresident of the Uniked States. In Aay he advised the Hom.
william 8. Knudacn, Director General of the OFl, that he knew of Yno
single ibter. of our defunse todey that is more imporitent than a larger

Lowresnsineg coap :i"by".gll- On the sawe day, he dirccted Becretary of liar

Hemry L. Stimson to srrunge Jor the expunsion of hexvy bomber production
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to 500 per month, rointing oub thot comssnd of the air by the demoorzcies
mest apd could be achisved and that every effort mmst be exrended to
hasten the process.zs In cack cass, the importonce of prowpbtly obtaining
preferenticl prierities for materials and componcnts going dnto the heavy
touber propran was strongly stresscd. Severnl days laber, the Agsistant
Secretary of War (Air) udviscd tho Chisf of Adr Corps that in stepping-up
heavy bomber producticn "the job is now up to us " This matier was of
such wrgency, with respect to both the preparation of the country for the
unnown future and the fullect measure of aid to Britain, that it should
be given the "richt of wey and made the first conctrn of everyone in the
Adr corps.“26

For many yeurs, Gen ral Arnold, along with Andrews, Robins, Emmons,
Spestz, had aimed a. H#de goal --full seceptance of the four~engine bomber
as the basic weapon of air po.ur and the removal of all restrictive bans
on its production, Acknowledremamt by the Chirf czecubive and the war
Depsrtrent that this airoratt was vitel in order that "demoeratic
superiority. in the air be mads absolute spurrcd him Yo furtker acztion,
resulbing in the preparation of prelininary nililsr, ochara teristizs for

deslrn studles of & lopper ranre, highor albibu’e Leavy bomber than the

¥B~29 and XB~32 which were at that bine in the flanl stu cs of experimentsl

developmenb. The proposed now subsbratospb.re bomb.r was to have four
or more enzincs, s desired high spred of 450 milss per bour at 25,500

feet, a maximan rance of 12,000 miles, & scrvice celling of 45,000 feet,

end vas to be capable of carrying a crew of sixteen. The minimum performance

requir-d approximated the maximum gusranteed periormance of the abovementionad

models, The design 4o be stndied wus to provide for a 10,000 pound bomb
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load to be carried 10,000 miles, Inbtercismgeabllity of et least 80 per

cent of the fwel required for a 12,000 mile range was to be provided,
Defensive armwsmznt would include remoizly controlled gun installations
wlth 20 or 37 mn. carmons, armor plating for principal crew mewbers,
and leak proof fuel tanks.za Subsequently, this design stully culminated
in the experimental developument of the Northrup ((B=35) four-cngine
{tailless) flyins wing bomber and the Congolidsted (¥B-35) six-engine
model of convenbional structure.

Barlicr in June 1941 the Chisf of Air Corps, Maj. Gen. George H.
Brett, had informed the Assistant Chief of Staif, War Plsns Division,
that the figures on air for:e requirements, in spite of Genwral Arncld's
{new Chief of Army Air Forces) emphasis on heavy bombardnent, and in
spite of Great Britain's plea to the United States for nore heavy bombers
after having aduitied that ske had errsd in not placing sufficient stress
wpor that type, were not in the ratlo desircd. Fractieally no Incresse
in bombers had been plarmed vhizh was conbrary to the desires of the
Chief of the Army Air Forces srd the Ghirf of Air Corps. Ereit pointed
out thut the Germans had reversed the ratio of bowbardment and pursuib
comparod with the War Pla.ns. Division witimate objecbive of 35 per cent
of air strengbh composed of the former aircrai‘t.Bo General Arnold
echoed these seantiments when, in July, ke zdvised the Assistant Chief of
Staff, YWar Plans Division, that the GHR Air Force was Yat zero strength
a8 for as any rajor wor is concerncd.! Nobt one of the available combat
bombers had adequate fire power, few of thenm had turrets of any kind,
and very few lod leak-proof tenks or armor. If k-Day bad occourred at
that time, only two partially counipped Heavy Bombardment Groups could
have been must<red for immediste reinforcerent of Aluska, Hawail and

anama., The Army Air Forces cowld not en

’ e i~ b%@ﬁﬂi‘%»ﬁff’(ﬁm ’
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. Erojected Rols of Bomber in Air wsrfsret In August 1941, Brig, Gen.
Carl Spaatz, Chief of the Air Staff, directed that the Air War Plans Division.

prevare a careful study covering the relatively dlstant fubure and the lme
mediate future development of large, quantity-production, bombers. The
following puints were to be considercd: the Air Forces military mission;
radius of action of existing beombur types; reinforcement of the Fhilippines;
stretegic requirement for the deiense of the Western Hemilsphere and insular
possensions; tacticsl and strategical employuent of the Air Forces in
probable theaters ineluding targels which must be atbacked; Joint action
with the Navy in sny operational matber; available air bazes; the size
of sirplane as may be limited by indusirial restrictions snd econonic
congiderations versus the size needed for operational requiremenis and
militsry missions; the slze of crews with thelr dubies analysed, based on
. experiences in air warfare sbroad and viewed from the training angle; and
the probable combat performance and defensive armament required. Upon
completion of this study, & thorough compsrison was to be made with long
range bowbers wader develorment snd & decisicn made as to the earliest
production date and the chenges in plang necessary for achleving maximum
production with the minimum of man pours and cxpense .32
The following month, the Chief of the Bxpeximental Engineering Sectlon,
hateriel Division, informed the Division Chief that everything possible
was being done to expedite completion of studles in connectlon with the
long range bombardument project ang that negotiations were proceeding with
the Northrup Aircraft Cowpany for the construction of one medel of the
flying wing bomber as authorized in the conference held between General
Arnocld and General Zckhols on 9 Septemb;r.BB Hegotiations were also underway
® EHFRICEED)
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with Eccing, Dourlas and Consolidat-d, prelimincry to a contract for
engincering studics of a design cepsble of meeting the above range~boub
load requirementz. JActual dates of the completion of expsrimental types
could not be predicted, but it vas estimated at two and a balf yesrs.
Linmlied production could possibly be inditlated in from 12 to 18 months
after construction of exrerimental mt:)ﬂei.?n34

In a general revisicn of the Adr liar Flan, Gencral Spaatz pointed oute
to the Assistant Chief of Staff, War Flens Division, in Octoher that the
Lruy must lose no opportunity to insist upon ewereising its right to cone
duct air operations vithin the tactial operating redins of its aireraft,
gnd that the Alr Forces did and could operate in lien of naval forces.
The purpose of this change was to cowmbir the recurring Navy argument to
substitute four-engine land boubardment airplancs for their patrol boats
which, if agreed to, would eut into the organiszation of the heavy bombcr
rroups of the Combatb Gommand.% At that time, there were only 83 heavy
bombers (B-17's) in the contlnontal United States and 31 at insular
staticns. 47 of the total Im the United Staotes were suitsble for the
formation of one proup and one Sguadron (40 had leskproof tenks end srmor
end 5 had turrets). At Pacific and Carribean Stations, the 31 B«171s
were all equlipped with leakproof {anks and srmor but none had turrets.%

Secretary of Wer Stimson, several days later, preseunted io the
Fresident bis vicw in brief of the stratepic employment of heavy bombers.
Fe indicated that the, new bombers cominz off the assembly line should

constitute a great pool of American power applicable with speed and mobility

to the respecztive pointa where, in the interest of natlopal defense, ib

was important that such pdwer be eprlied, The melancholy list of casualtbies

that had lalely occurred to American bombers in the bands of the British
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wes & sharp rewinder of the dangcr of tmmg to send to comkst such

. plares in tke hande of kastily traired crevs,

Since the yarorapae of thke theaters of artion for the Sationts defense
were constantly end rapidly shifting, the nurker of heavy borbers located
&t sirategie pointe must ke 1liuble to swift reinforcement and/or chenge.

Ike cbility to concentrate sreat massed sir strength st a given plaze st

a glven time viie cne of the eszertisl elemonbts in effective use of air

pover. OStimson polnied out that Germany, in her vee of air roner had

shewn suprene skill slens that line. The fate of the European war concelvably
might hang upon the length of time vithin which Amcrica could amass an
overponering force of heavy bombers in s given theatsr,

He mmphasized that the constont Japarese threat in tke Facific
exenplified the imporiince of bis previocus stutements. A straetegic
oprartunity of utmest imporitsuce bed srisen in the southwesteran Facific
avd the Alr Forces vere rusking heuvy bombers snd obher equipment to
tke FPhilippines .rom a west coust buse which dig not have suffisiend
aircraft to meut the dnrediste minimum reouirements districution in its
own arece, Amcrlisn deferments to the British In 1940 had resulted in
skorteres in the roarming of the Air Forces, since from nowbere elege
could the needed plsnes, crews, equipnent snd training be surplied.

Stinson furthkir believed thet tke northern Atlantie vas the main
theater of the war. America vas alrcady in actual navel combat with
the Geruans. The besvy bombers tkat wexe propored to reinforce Newfoundland
were to scrve as a rcs.rve compontmb of 2 "hean" of such mirplanes
sparning tke Oceon fron Hortk Ameries o Europe, the advance wnit of which was

to be in Icelsnd. But ceferments to CGrest Britain hed delayed establish-

. ment of the pecessiry Lases, and st that btiue there were only sixz heavy
R.F;q.;i:{) fguit
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berbers in Hewfoundlend snd nope in Icelsnd, Finally he stressed the
grest inportance of deveoting prirsry sttention to the prompt developrent
of the pmerican Air Forces, He deemed it unvice therefore to divert
fortker production to Lritain until st least mdninum defense requlrements
vwere fully completed, since safety of that priumcipsl "bartion™ in the
Nortkeast conld not be cecured by a comparsbively imsisnificent itrickle
of hesvy bombers, wnequipred, womamed, snd wnorgsnized for batlle operaticns.

Trus, on the eve of Fesrl Esrbor, primarily becsuse of the diversion
of adrcraft to aid Great Britain afainst the advancing might of the Nazi
wer machine, Awordies woe, =& Gonerel Arnold had esrlier pointed out "at
zero strevgth? to enrm e in a globul war,

Corbzt Bombordrent kethodseeim rican and Eritishs After the Japanese

attack on Decocbor 7, the leaders of the Army Adr Forces were feced with
a two-fold task: to bulld up & powerful striking force of heavy bombers
and deliver tkem bo polentinl thewters all ov.r the world while still
surplying the wrpent aireraft needs of the Allied Natlens. No other
Army in militery history bud been called upon to perform such a glgantic
undorteking, The shorts;c of shipping, the congtent submerine menace,
the lonp distances involved over watcr end land, ané the urgency for
reinforcement snd materiel msre it essgentisl to establisk as guickly as
possible a huge network of glstgl routes.

Wren the Jepanese attacked, tke Air Forees had only 61 heavy bombers
b verious bascs oubside the United States, and these were thinly spportioned
to strateglc areas in the Atlentic and Facific. The few B-17's that

escaped dcstruction on the ground at Facifie buses, proved thedr inherent

ruggedness acainst concentrated air altack, despite insdequate defensive

fire pouer, lack of leakproof tunks, armor, and fully treined crewms. In
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the ensuing months of 1942, therefore, ;;rery effort was directed toward

the fulfillment of the Alr Forces Vietory Progeam--desiznated s8 AwWFDelwe
which ineluded concentration on the development of the 10,000 mile sub=
stretosphere bowber,

For many ye-rs, Air Corps lenders had believed in . lelanced bombardment
program, Bombing doetrines snd mebhods of employment had been directed
toward one ultimate goal~-successful performonce of the Alr Foree mission
on Meday, Along with the physical development of the high altitude, longe
range bombdr, mebhods of bombsrdment were being constantly improved. Before
the war, horizontal precision bombing had become the sccepted doctrine of
the GHY Alr Force, snd subsequent events in the European and Far Eastern
thesters of war demonstrated ils soundness .38

Broadly spesking, targefis for air attack were either fixed or noving,

In the thirties, GQ Air Force bombardment units had practiced extensively
againgt fixed tagets, bub practice asainst the most difficudt of targets,
highly maneuverable naval vessels, had necessarily been limited. The
Commending General of the Lrmy Air Forces, Lt, Gen, H, H, Arnold, however,
hed believed that if boubing operations against moving objectives wers
limited Yo dive bomber tynes of airplones, the effectiveness of the Air
Foree would be restricted.

'E‘he British hed strongly chsllenged American bombing methols and the
copebility of American bonbing sireraft to meet effectlvely the requirements
of sctuel combat operation, in which success could be judged only in the
light of tangible results. To ensure the grectest svecess possible, the
Arxy Alr Forcea sdopbed every conseivable mezna of improving both its bombards

nent sircraft cud the accursey of its bombing methoeds. In z memorsndum on

this subject to the Air and Field Staffs, Ceneral Awnold urgd initlative
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and energy, resourcefulness and determination, in the execmtion of

combst migsions Min order thet we may produce resulta of maximum
effectivensss ~nd menbal flexibility znd couraze at g1l times 8o that

the breaks of battle will be of owr making and to our advantage'.‘ag

The first officisl asssult of the United Stetes VIII Bomber Commend
against occupled Eurcpe wes lrunched on 17 August 1942, when 12 B-17's
attackesd targets at Roven, France, from an cliitwde of 22,500 feet, It
was a criticsl fest for the Ameriesn bombers, not because of the size of
the effort, but becsuss the future of high level dsylisht precision
bombing wes st stake. Pressure for sction in the European theater hed
been steadily mounbing, both in fmerica and Eritain, but there were many
skeptics who predicted dismal results from this mission. J% wag however,
deened n success. All bombs hed been dromped on or nesr the turget; there
were no casuslbies; good escorb cover weas provided by RAF Spitfires; there
wee elight damsge to one Fortress from fluk; and a few encounbers were
mede with enemy firhters,

In view of the fzet thot the British Bomber Command had developed ite
heezvy bombers for night missions ard that American aircraft ‘vere developed
for deylicht operations, joint operational plens were lsid that would permit
round-themclock bombing of enemy tar«ets. In the British Laneasters,
Helifeoxes, end Stirlings, speed and armament were limited in favor of long
range ond heavy bomb logsds. These alrplanes were espscially effective for
night atback on industrial areas where a high degree of precision boubing
was not vitelly necesssry, On the other hend, the B=17!'s and B-24's were
fact, hesvily srmed end armored, high albtitude airplanes in which limited
bomb load wnz compensated for by the perfection of thelr preclsion bomb
sighta, vermitting small specific targebs to be singled out for destruction

&
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The tacblesl sdvrobzres of a ::;?imzfn%er offensive were obvious,
Enemy defenses had to be alerted comtimuously ecusing confusion in their
lvdustrial work schedules, and since the Luftwaffe was set up in indeperdent
commands, this would result in heevy drains on fighter strength on the active
fronts. From the siandpoint of the Allied effort, the use of the two bomber
forces by dev and by night would simplify the traffic problems over bases amd
the checking system in the costel arces over which the bombers would pass
on thelr missions., A4rea and precision bombine operations also facilitated
Joint plarming since the British could select a specific city as a tarset bub
evold selectad objechives whereszs the Americens could concentrate on the
destruction of an important plint in the same city. On this basis, then,
the two commands could work hormoniously end effectively.

In August 1942, after the highly successful R.IF bombing of the Renamlt
works ot Perls, General Arnold wes ~dvised by Air Mershall Arvthur T. Harris,
RAF ]'Bc»mber Gommarder, that no mrtter what happened in the interim, orwbers
it happened, the wer would become a stralght sir war between the Allies and
Germany. He believed thot Eritain erd Americe possessed adecuste sir power
t0 knock Germeny out of the war in a matter of months but declsred thst
continved diversion of bomber strensth prevented full concentretion of the
powsr needed to gecomplish that task. Harris was convinced that the United
States and Greet Britain rsn o major risk of encountering the very defert
which they were cepoble of inflicting upon the enemy becnuse of the Movpposition
of vested intereszfis and the mentally blind." Genersgl Arnold wes reguested
to keep the patent fact to the fore that everything the "Sailors and Soldiersh

so vlolently asserted throughout the past 25 ysars shoubk air power had wnroved
in the "bitter test of wer™ not only to be wronz bul to be almost dismebrically
opposed to that which bsd in feel cccurred. Everything which the airman had
54 AN FTETF S Dugn I okl
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eoually loudly zsserted had proved not only to be right bubt in most cases

. bad been underestimated. Harris reitersted that the enemy eould socon
be defeated by air power ™if we sre not first defested by our f‘rienﬂs."‘l’0

Shortly afterwsrd, Lord Hugh Trenchard, founder of the RAF in Wordd
War I, in comrenting on the existing Anglo-American war ralicy, strongly
snrhasized the fset that ‘if a richt deelsion regarding the employment of
alr power was made immediately and tenaciousl: adhered %o it was eagily
possible to incressd the scale of heevy bombing atb-cks against Germeny
t0 spproximately ten times the current operstions. He indiceted that the
Eribish air war policy wes helfwhearted and feeble and thet the RAF Bomber
Gommand was the "Cinderella! of the armed forces,

Loxd Teenchard further pointed out that the policy of victory by lamd
forces entailed stupendous dreins on moteriel and on mempower, Air, the
new dimension, the new power in military science, had given the Allier g

. great alternative. If the decision was mode to use it with determination
and concentrstion millions of lives would be caved end the war shortened
by monmtha==perhaps by yesrs .41

Thess strong British views, of course, coineided with oftwexpressed
beliefs of Air Gorps lezders that the hesvy bomber was the basic weapon
of alr power. Massed employment of these sirplanes could deliver daveshsting
blows to enemy industrisl centerz and strangle the flow of war materiel
to his fighting fronts. The bone of contention, however, between America
and British airmen concerned the method of employinz the hesvy bomber.

The British favored night area bowbing snd the Awericans favored dsy
precision bombing. Each was sdamant about thelr chosen policy.

General Arnold, in compsring the bombing ecapebilities of the Army

C ] Air Forces ond the RAF, pointed oub to the Chief of Staff that, based on

C R Rk ¥ie 3
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a study prepared by Gemersl Speriz, dsz;light précfis'ion bombing, as
plenned end executed by the Eiphth Air Force was conservatively estimsted
os hoving twice the effectiveness of the broecd, ares-target night bombing
of the RAF Eomber Comrsnd., He gove tentstive fifures of the bomb tomnages
of both eir forcec which showmed thst by Septenber 1942 the Eighth Air
Force would drop 1740 tons comprred with 6009 tons by the British., PBuk,
by February 1943, the Bighth Alr Force tomnasre would be inerersed to
approximeotely 12,046 tons npelnst 9805 tons of the RAF Bomber Command. In
view of that poseibility, General /rneld was convinced that with incressed
effectivenecs of precicion bombing the Eighth Air Force in conjunchtion
with the RAM would strike hozwy doy and night blows against Germanyls
wer industris) centers. He believed thet every effort should be mede to
adhere closely to the originsl pls=ns for the Eiphth Air Force and permit
only the most vital diversicns of air strsngth to other thesters,

General Marshell was further informed that Generzl Spastz was studying
the effect of bombirg Germsn fighter sircreft factories of which thevre
were ten within 550 miles of the United Kingdom, Preliminary studies had
indiented thnt their production ecould be reduced by one half (1080 air-
plenes) cver a four montt period by 600 hesvy bomber sirersft m:u‘.se‘.irns.‘&“2
The vitsl psrt thet hervy borbsrdment wos to vley in winning the war was
reitersted by Generzl frrold in December 1942 in 2 memerandum to the Air
Staff, He believed that the 2A¥ must concentrste nll the bombers poasible
in the European Thester for moss action arecinst Germeny. Sustained heavy
bombing on an incressing scale wo-ld eventuslly bresk Nazi morale snd
thus gosure, in the final showdown, comnarctively ezsy invasion of the

continent by Allied sround forces. ™In my opinion after we lick Germany
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it will not be much of a Job to lick Japan. Russie will help us by giving
us operzbing bases in Siberisz zpd we will be sble to move up through the
1slendn ."‘!"3

In the succeeding months of 1943, the frmy Adr Forces continued to
build up its eir strengtk in the various thesters, Emphasis was placed
on hesvy bomber procurement so that long range operstions could be in-
tengified zgainst enemy tzrpets ns a prelude %o invasion by naval and land
forces,

Deylight preecision sttscks leunched spainst Axis objectives in
Eurcpeen and Pacific thesters, albhough on & smcll scale in 1942, were
gradually incressing in magnituvde and effectiveness, The coordinated
round-the-clock bomter offensive conducted by the Eritish Pomber Commend
and 'i;he Eighth Alr Force srainst "Festung BEurops® was con;:lusively g
ranstrating the powerful striking power snd destructiveness of the hesvy
borber. Ameriesn Fortresses snd Liberstors, in psrticuler, were justifying
the faith of the UF leeders in daylight precision bombing, Ever deepening
penetration of the German anbimirercsft and fighter defenses was belng
achioved and devestzting blows were being delivered to vital objectives.
The strong Luftwaf® reaction to these missions furnished definite proof
thet the heavy bomber, despite its deficiencies, was the prime wesvon for

eracking the industrisl pover of the Axis,
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Chepter IV
M/TERIEL. DIVISION DEVILOFLVENT OF THE HEXVY BOMELR TYFES

“hen the Mrteriel Division was orgenized in 1926, it hesd ome
mein objective~~to davelop superlor combat asireraft for the Army Air
Corps. Its predecessor, the Epginsering Division of the Air Sexvice,
haed e like objective, tut in the errly twentles the meny unfemili=r
technicel problems thrt arose necessibsted intensive research and
experimentztion,

The decipn and development of heavy bombordment sireraft hed pre~
sented & mort difficult project for the kngineering Division., With only
limited technicsl dehbe ~veilsble on the bember from the lste wer, decisions
hed o be mcde as to whether future service nmodels should be of larpe
capeclty ed slow speed or of small crpuelity and high speed. To study
thig metter, it wee necersary to provide more sccurrte methods of stress
enalyels and eslculstion of flisht performsnce; to improve alrecooled and
liouldwecoled engines for inerecsed horsepover; to develop better fuels
epd lubricsnts; to determine morimum srmamerk snd borbh load; to seek more
sabisfectory substitube materiesls for generel conshruction; and to
eliminate propeller vibretion in radial engines .1

The sccompllishment of these besic erglpeering objectives reqguired
adequete funds, The Lzr Dopertment, bowever, in sccord with the national

econonic trend, provided cnly e lindted budret for rirer~ft research
ard experimentation. In oddition, the development of lzrge and expencive
service ~irplanes for offensive operstions wae generslly disaprroved
M EE T CAS e o ——
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. because of the treditional military policy of defense and nonssgrression.*

In an atbempt to stsy within thece budiget limitctions, the Engineering
Divieion utilized the services of the Nacionel Advisory Committee for
Aern;uusu:rl‘azl.cs:2 ard encoursged Independent research snd experimentel labm
orctories in the siroreft industry. Almo, under the guidence of the
Engineering Division, errine epnd ipctrument menufacturers, and
orgrnizations supnlying fuels and lubricents, initicted supvlementary
programs so thei military airersft development, so far as pracliicable,
would be wellmbalanced. While this thecoreticzl resesrch in bombardment
clrersft construction wss congidered of prime importsnce, it was the
genersl opinion of the Divi-ion epcinecvre hah ~etrl eomstrmehiion of
experimontcl medels for evhennive verformencs testing was highly essentinl
to feeilitche the hesvy bomber project if the production of mediocre
. service models wrs to be avoided.3
Eariv Tyoes #% The first American Army bomber, a twin-engine
biplane design of the Glenn L. Mertin Compeny, wos succerafully flown
in Jugu~t 1918 .""' Subsequent performence heste conduched st MeCook
Field in Dayton, Ohio, proved this bomber=wlster designated model iB-2 %o
have accepbable milibary characteristics and it wrs procured as &
stondard service tyve. The wing span of the Martin was 71 feet, its
lensth 44 feet, rnd its over-rll heisht 14 feet.s &% sea level, 1%
hed 2 high meed of 98 miles per hour, equipped with two of the lestest

liberty 12 cylinder enginas of 400 horsepover. Vith a gross weldwt of

* See Chapter I above,

r+ See Avpondix B for speelfiestion #hart for bombers discussed in this
. snd the following chapter,
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12,075 pounds, ineluding a 1500 pound bomb lo;d, the MB= was capable
of en altitude of 7700 feet .6 Lrmament consisted of three flexible
Lewis mochine puns, one mounted in the front cockpit, ope in the rear,
erd enother in 2 tumnel arrsnrement under the fuselage .7

For its time, thils prototype of American hesvy bombers possessed
mony £light charocteristics superior to existing Allied bombers, such
ns the Ttalien Cnproni and the Britich Handley-Page, snd it was recommended
by the Division of Military fercnautics that the Martin replnee these
nodels in fubure production for the Air Se:i.*v:\.ce.B A modified model of
the MB2 participsted in the epochal bomber vermus babtleship contest
held off of Hempton Roade in June-July 1921, conducted under the supervim
tion of Erig. Gen, Williem Nitchell, Assistent Chief of Air Service,
in charge of Training and Operctions .9

£ new trend in bomber denipn, deaignabed the DB«1, waz offered by
the Gallaudet Airvemaft Corporstion in 1921, Euilt of steel znd durglimin
ground the A" englne develonad by the Engineering Division, it had
a novel internally-braced monoplane wing. Vwhen later performesnce tested
at McCook Field, however, this model was found to have faulty £light
choraeteristies csused by poor overwall construction snd a heavy engine .10

Inother deporture from convenbicngl bomber construchion in the ssme
year wes reprecented by the piont, multi-enpine Eerling NBL-1, a specisl
deaign of the InZinesring Division. Tt was lhe lergest Americrn alrplone
of itz time, heving & tri~-plane wing with o span of 120 feeh, on over-all
length of 65 feet, znd a heisht of 27 feet, Six Liberty 12 cylinder
engines of 420 borcepower (four trector and two pusher) gave it a bigh
gpeed of 93 miles per howr with a service ceiling of 10,000 feet, and
&t =n opproximahe gross weight of 41,000 pounds it cerrled a normal
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bomb load of 5000 pourds. Although this memmoth bomber established
. a number of endurrpce recordz, it was considered impracticel g3 &
stondard servlice model becouse of slow speed and extensive meintenance,
With the exception of the Curtiss NBS~4 "Condor!", produced in 1924-25,
progress in bomber development lenged during the next few yesrs. The
Conder was a cleanly decigned twin-ongine biplsne with a wing structure
compozed of three mein sections; the outer sections, which were twowbay,
could be folded back peralled to the fuselage for storsge. The fuselace
was of steel tubing, braced with wire, snd streamlined nacelles housed
two Liberty 12 cylinder engines of 420 horsepower. The flight performance
of the NBS=-4 was considered above the averege .for a conventlonal type
since it hed a high speed of 103,.5 n-iiles per hour snd service ceiling
of 13,400 feet. HNormally, its bomb load was 2000 pounds, bubt this could
te increaced to meximum of 3600 pounds.

. In 192 Maj. Gen. ¥eson I'. Patrick, Chief of “ir Service, indicsted
his dissatisf:ction with the slow progress being made in bomber design
and development, snd directed the Engineering Division to accumilate all
data on the heavy bomber and to prepare it in the form of & oircular
deslign proposal for distribubion to the gireraft :E.ndus.rbr;@'.3"2 The Division
was zlso requested to c¢dvise of the proposed exrenditures and of any
mothods deviced to trensfer funds from otha projeets to conduet the
necessary experimental development .]‘3

The Division bed b:en studying the sdventeges end diskdventages of
single and multieengins heavy bombers for soms time, and in early 1926
the Chief of the Division submitted his recommendation %o the Chlef of
Air Service, He did not favor the construction of foureengine models

. for service uze for the following ressonss hi:gh production costs;
difficuld oneretion Ae to preat rire; complication of engine conbrols

M LY ;,' ‘H’j‘:f‘%{@! M J, Wgﬁ “u .i
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ard lack of maneuversbility; inerecsed maintenance problerms; mammoth
strueture arproazching the Barline NBIel; reduced erulsing range with
heavier bomb load; end higher fuel consurption ss a result of sdditionel
engines., It was conceded, bowever, that such a borber would have an
excellent rate of climb snd betier performonce with partiel enpine frilure
than the lebest twiceengire types which, 21 thet time, could not maintein
altitwde on cne engine .14 :

Although this prevailing sttitude did mot conebituvbe officlel
disgpprovel of tke four-ergine bomber as en experimental project, gemeral
oppositicn in the Vigr Department towsrd lsrge, expensive rirplsnes mainky
reterded ite development in the twenties, Enginecring efforts, concequertly,
were concentrgted uron improving the militrry chsrreterigtics of existing
twin-engine service models, elthouph recesrch continued for desigms
of & multiwmctoved, sll=metel, thick-wing monoplame with roomier fuselage.

Brig. Gen, Willirm lMitchell, long en zdvocate of the hesvy bomber
for naticemal defensey in his capseity of Assisbant Chief of Alr Service,
hed often wrred the experiment:l construction of sirplanes of thie typre, with
increnced high altitude corecd, imoroved fire vower, and longer wrruse, He
advised his Chief, affier reviewing an Engineering Divisicn report on
proposed hesvy bomber developrexnt, thsat it was "very importent thset we
start this s soon ac prac't,ies"ble."15

/n girplere most neerly incorporcting the foreseing festures was
submitted in n hesvy bomber Jdesien corpetition in April 1925, The
Kirkhem 4ir Froduets Corporcsticn, one of ten bldders, offered plzps for
2 twin-encine mononlrpe offering mery rrileel depsriures in structursl
arrengenent and preatly improved ermament instolleticns. A deep furelse
weg propesed with interior guerters for the pilot end crew, an internal
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bomb bey, znd arreneements for two remotely controlled flexikle machine
gung din the lecding edee of the wing, It glso provided for on upver
resr punner corprriment snd & pos-ible noce turret. The tapered thick
wing had a span of 100 feet which, ot thot time, ws an exceptionsl
ergirsering decign, ond the power pl-ent wos 0 congiet of two gesred
500 horse power engines. Perforrsnee charzcteristies, however, were
not specified., Although the officers judging the designs favored the
immedicte develepmert of this *®idegl bomtardment™ airpleve for experimental
testing, it wes estimsated that at lesst two years would be reguired
before the medel could te pluced in production,

Yeantime, it wos necescory 1o repleoce the oboolete Mertinm NBS-1
and the obzolescent Curtise KIS=Z vith & stopegsp biplone bomber. The
eingle~engine desifpm -ubmitted by the Buffwlalsnd Compeny, leter designcted
the YHB-1 "Cyclops™, wee celected for this purpoce, decplibe the faet that
the trend was awsy from this type of sirplone srd towrrd long=rznge
heavy bombzrdnﬁnt.lé When delivered in 1926, the XHB-l wue the larpest
cingle=ergine biplrre bomter of pllwpetsl airfreme eonstruction (febrie covered)
vet preduced. It hed a gross weight of 16,000 pounds, a wing span of
85 feet ard lenmth of 59 feet 5 inches. Equipped with e Pecknrd 760
horsepover evgine, this airplene hed ¢ bigh speed of 101 miles per hour, a
celling of 11,000 feet snd s bonb cupaeiby of 4000 pourds. Despite some
desirable charccteristies, however, the XEB-1 did not prove s succecsful
gervice alrplrne becanse of the considersble maintenance reguired for both
the engine snd the gerersl structure .17 In sddition, there vas a growing
tendency in the cervice to develop only mulii-motored bombzrdment models,
Pilots wapted the inerecsed sofety £-ctor of two or more engines in case
of pertisl engine foilure while performing missionz, especiclly over wster,
RESFRIC M0 - -
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Tntil the mid~twepvtles, the construction of lsrpe, multi-engine

. monoplore bombers hed proved difficvlt beervee of the leck of methods
for precicely colewliting the torsionsl strensth of internnlly-braced
airfoils and insufficiert equipmert for conducting other required ex-
rerimertal tests. Aa late as June 1926, when the Msteriel Division wes
crected, the genercl desiem of the newest biplane service bombers still
ghowed little improvement in aercdynsmic structure over that of the
Nartin MB~2 of 1920, Nost of the gervice models were underpowered, with
high speeds remcining betveen 90 end 125 milee per houry bomb loads
were small in eemorriscn with the gross weishty eltitvdes abtsinsed with
f2ll militsry lozd rarely exceeded 13,000 feet; and normal rodius of
opershion varied between 200 spd 3C0 miles, Nuch of the delsy in developing
supericr bomber types wes atiribubed to the unfuvorsble atiitude of the
Wer Department townrd a strictly offensive airplene and the resulting
mecgerness of eppropristions allowed for reseerch end experimentation in

+he bembardment £ield .18

Ecrly Yulti-kngive Types: The need for revd-eing outmoded biplane
gervice bombers with multi-engine monoplene types was being stronely
urged by the Materiel Division, By the Autumn of 1926, plens had been
definitely formyleted to rectrict fubture hesvy bomber design to two
pr more engines, To this end, specirl meetings of 2 newly formed Bombsrdment
Boerd hed been held to eveluste militery reguiremerts beascd on all svalleble
envivecring debo erd ecuipment, service exverience, rnd the construction
of mock-ups erbkedying idenl srrongemert of gqustters and eguipment. Thege
meetings had cvlminrted in the drofting of new rpecificetions for stondard

multi-eprine bomb:rdrent decigns whieh were cirevlrted to interested
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marufacturers. Several different models were needed in order thst

. comparctive techs could be made with the idea of ndopting one or wmore
for genersl service 'besting.lg

4 eireuler design yroposel wes also distributed in 1926 requesting
engineoring date for & new ard imvroved tyre of long renee hesvy bomber,
copable of meeting the lstest requirements established by the Bombardment
Board. It was contempleted thst a study of the desirms, test data of
experimental mofels, combined with revorts of tscticsl and stretegicsal
enployment of service test bombers, would permit the inbroduction of
a definite program for eventu#l procurement of advanced experimental
types .20 It was penerslly acsumed by bombsrdment proponents that the
future hesvy borber would exceed in size those then being flown in
service operstions. Sipce no funds were gvailable, however, for
experimentsl models during the fisesl vear of 1926, only desipns vere
boudht from the Keystome Adrernft Corporstion for 4 fwin-ercine monow-
plzne bomber, Thece decipns were to serve as a basis for specificstions
vhen procurement wes authorized.zl

The Chief of Air Corps, in March .192'7, in on effort to speed vp the
51111 legeing develorment of sn sdwrpced type hesvy bomber, outlined to
the Chief of Neteriel Division the veriovs militery charccteristies
needed to meet exrerding tectical requirements. This ineclvded a minimum
horizontal speed of 115 miles per howr at 10,000 feet 2nd sbility to
meintgin altitude on ome en<ine; a minimum bomb lond of 2000 pounds;
incresced defensive srmsrent; two enpines--either air or wster-cooled;
an opereting radius of 400 miles; and o serviee ceiling of 15,000 :t‘eet..zz

Bombzrdnent airmen were disarpointed in tke perforponce of the new
. Keysbone XB-1 apd Curtisse XB-2 delivered for serviee test in 1928. In
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desian snd menercl performence thece birvlene sirrlenes chowed little

. odvence over existing typer. The XB-2, mounting two Curtiss 600
horzepover engines wne leber aprroved as the most suitable of the two
models, but salthoueh superior in allesrourd flight cherecteristics
of the Curties §BS=4, it fsiled to resch the econcept of the “ideal
bombsrdment plere" sought by such vetersn borber pilots ss Ma}. Hugh
J. Knerr, Commndine the 20 Bowbrrdmert Group., He was strongly advecstiling
gt the time & twin~-engine, gllemetzl monoplane, day bomber with a minimum
hieh speed of 160 miles per hour, a ceiling of 18,000 feet without super-
charger, rrd ability to crrry a bomb losd of not lesms than 2000 pounda.gg

With the Genergl §haff ceeking to stsndordize bombsrdment airersft by
fzvoring en sll-purpoce model for day avd night emvloyment the bember
conbroversy, as outlined errlier im this study, wes well underwey, Cone
cequently, &ir Corps bombsrdment steength continued to decline, and, as

. 8 temporary expediency, o number of Curtiss B=2's were procured as tentative
stendard equipment. By the end of 1929, the totsal number of service
benbers of 211 types wes only /5.

In early 1930, sn enlarged vercion of the Keystone LB-6, {1ieght
bember) known s the B=34, was sdopted as a stenderd heavy bomber. The
nodified model mounted two 520 horrepower Pratt srd Woiitney directedrive
engines end incorpor-ted o mingle rudder inctesd of » duzl rudder, had
an improved fuel system srd verious other shructurel refinements,

Although bembsrdment proponent= vere still chempicning en all=metal
multieengine monoplene type, tke only experirerts conducted during
this yeer wers 28 in the crre of the B-3A, devoted te existing models,
Gesred engines were improved, mew instrument penels deaisned, encine
. end shutter control improved, ond tail wheels cdded o gl) equipment .?'["
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One of the msjor problems confromtins the Msteriel Division, however,
in connechion with he:vy bomber development, concerved the use ?f
ergine reduction gesres, since they offorded a considersble increase in
epeed rnd, rate of elimb over the direct-drive type. Their use, of
courge, was accompenied by addibional engineering problems, It was
necess ry, for exsmple, to mount propellers of lerge diameter and, ax
g recult, the engines had to be pleced farther out on the wing to
provide proper tip clesrance between the bl-des, This introduced
gtructusl vibreiions thet were diffieult o overcore .25

Despite tke opposition of the 23 Pombardment Group to sn all-purpose
bember, the Chief of Air Corps, in complispee with the desires of the
General $t+ff, o-dered the Mrteriel Division to proceed with the development
of zn epevimental model for day operrtionl. It was to be eguipped with
two direct~drive or gesred-drive 600 horgzepower ligquid-cocled Curtise
engines. The minipum cpeed required wes 170 miles per hour and a crew
of three was to be corried, serted in tandem. It wes also specified
that the sirplere nthsein ¢ cervice eeiling of 16,000 feet with & normel
bomb lozd of 1250 pounds. The aireraft industry war reagvested to submit
severel experimentsl types for imepectlion nnd performsmce test during
the epsuing yea:l:'.2

Apparently urdismeyed by thie 2dditional delay in achieving the
desgired gosl of ¢ long range, all-metsl moncplone bomber, the "hig
ship" chanpions continued 4o urge its development. Meantime, many
refinements in eontrols, instrumernts, brakes, enginer, propellers, bombe,

and other equipmert, were nsaiduvously scuvght, Newer and bro-der concepts
of bombzrément tzctics and shretegy were necessitrting important cheanges
in the Borbardment Directive remrrding the role of the heavy bomber

27
in nstionsl defense,

R )fn\u_ﬁu T
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Jdvenced Type Bomberg: The year 1930 marks a turning point in
general heavy bomber design. In resnonre to sn Air Corps circuler desigm
oroposel in that yerr flor sn sdvenced type hervy bomber, six lezding
agireraft menufccburers in 1931 submithbed experimental models for come
porative performance test, This open desisn compstition wes the most
important held to date snd new serodynamie improvements brought these
models clacer to the heretofore Mradical™ concepts of bombordment proponents,
First to arrive at LWright Field ue~ the Ford XB906, although it was
reburned almost immediately for modificetion of 1is throtile conbrols, In
general, thic bomber resembled the Ford C=-4A (Transvort) end was equipped
with three Pratt and Whitnewr 575 horsepover supercharged engines and carried
a 2000 pound Bomb load on szu internal rack under the fusslsge. The pilob's
cabin was loeated to the resr of the center engine, with the bombardier?s
. compartment below the pilot. The sunners' cockpiis were vlnced fore and
eft, the forwerd gmrer Just 4o the reer of the pilet., This model
redieally differed from stzrdard bomber types end was expeched to give
exceptional performonce st bich albitude .23 Then the modified versiom
was leter tested, however, it was fourd to have unsctisfretory fiight
perforasznce and the project wrs dropped,
Perhaps the most outstanding model submitted ¢t the time was the
Booing XBY01, an 21l-metal, low-wing mononlsne with 600 horsepower Fratt
and Thitney engines, rnd a rectrschrble landing gesr. This alrplane,
later dealgmoted the B=9, showed 2 morked edvrnece In structural desien
ard general performsnce. Ibs high speed of 186 miles per hour at 6000
feet represented mn cverage incremse of 60 miles per hour in speed over

eny existin< service bormber. The Neteriel Division immedi:tely placed
. this model under limited proeurement for rfervice 'tet;t'ing;.zg
ESTRTOY i
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The Gleun L. Wzrbin entry, the XB907, was £111 in the design stage,
The original model wag plemned as ¢ mid~wing, all=metal monoplehe and
wes Lo be efuipned with two Pratt cnd Whitner 550 horsepower geared radisl —
engines, It hod a retractable landing pear and an estimsted bomb losd of
1100 pounds. Thus, in general, the XBYO7 was simller 4o the Boeing
model although it showed some improvement in structure, rrmoment, and
lozd orrryinge capaci’oy.B 0 In 1932, when performsnce tested as the XB-10,
1t wes considered the Tastest end most powerful hesvy bomber of its class
in the world. The improved model housed two 675 horsepower Wright engines
end wes equipred with s fropt cun turret. It ebtzined s high sneed of
207 miles per hour, had a service ceiling of 21,000 feet, end in over-all
performence exceeded the latest specificstions estsblished by the Bombardment
IBoa;r.t'd..B11

Besides the ehove, there were several "derk horse" descigns submitted
in the competition. The Fokker XB-2 wes similsr to zn observation type R
the X027, previously submitted by this manufacturer, with the exception
of 2 bomb reck of 1100 pound cevacity. It was equipped with two Curtiss
600 horsepower ligquidwcooled engines srd was l-+ter nerformance teched
upon installstion of new cantlle rer-tyve tzil surfaces. This model was
eventus 11y proeured for dusl bombzrdment end obzevvebion purposes,
The Douglar AB=7, an improved version of the XQ=36, vrovided a similsr
bomb rack errencement and wes emuipped with the =-me type engines. It
was elso leter accepbed for the ssme murpoze as the XB—8.33 Keystonetfs
entry, a low-wing, all-metzl monoplene, the IB=-908, wae drooped in the
degien stege when it became aspparent thet it conld not compete with the

2
other experiments=l models. '
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During 1932, the Veteriel Divisicn sbrove to improve standerd heavy
bombrrdnent equipment, es the monoplene gredually grined precedence over
the biplane. The trend was distinctly howard allemetal constraection,
nid or low wing, monocogue fuselsge, enclosed cockpits, retrzetable
landing genr end strermlined wheels. The great increase in bomber speed
in the early thirties was attributed o =erodynsmic rnd etructurel rew
finements end the reduction of drag throurh the inbtroduction of the rew
";rac:hing undercarriagze rather then to -ny srert incre-ce in enrine horsepover.

In order to study the viewpoints of 21l commenmders of Air Corps
Stations on fubure bomboxdment development, Maj, Gen, Eenjsmin D, Foulois,
Chief of Alr Corps, in March 1933 distributed an extensive questionaire,
requesting crreful review, comments, and recommenditions, Rapid changes
in the bombzrdment field hed nececsiteohed 2 brood revision of the Directive
on Bombzrdment and this method was chosen to Mest” the reaction of active
pilots to tho latest models., Unexpected results were obteined, Many
new ard novel ideas in struweturel desimm wore submitted, depicting the
trend toward a large, four-engine hecvy bomber, capable of flying hundreds
of miles at high zliitules with £ heavy bomb lozd, sthrcking enemy targets
on lend and eea, ard returning to iis base.36

Technological development in the Materlel Division e£lso wes definitely
poinbin~ 4o the procurement of lgrrer bembrrdment girplenes than the YB=12
(2 modified B-10), This chrnze wes mobtivated lrrpely by the discovery thsh
increased gercdyncmic efficiency couwld be achieved with incressed size-=sarlier
believed a fallacy. OGrodvol reduction of drao by elimincting struetural

prchuberences had clto bocowe an avprecichle foctor towrrd obtaining improved

flight performarce., Thus, sltboush tke "hig bomber™ trend would resul: in

grectly increaced cost per unih, it wrs evident thst the attendant superior
performanee of the large airplane wovld deo mech to offeet thi= f-ctor.
e b Sl U B 58 oF M S, _ .
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. Announcemsnt of the -bove policy by the Materiel Division and the

cireraft indvstry not only completely changed the serepted metheds of
constructing bombers, but tremendonaly influenced engine ~nd propellerx
desirn. Wheress in the treuties, inerersed horeepover per tnit hed been
& primary objective in cnrine design, more redical chonses were neces<nry
in the esrly thirties, affechting not only dehcil desisn but eylinder
arrangement, overwall form, shaps, mcterisls, ond methods of construction,
in order 4o conform to the streamlined wings of the latest bomber models.
Propeller research bsd resulted in the development of the controllable
piteh and the constontespeed types with hollow steel blsdes. The tactical
need for inereassed smeed and hich oltitude performonce hed also presented
the problem of low zltitude performence, the solubion to which was fourd
in the congbruction of the akove types of propellers.

. The development of the all=metal monoplene bomber ws= in answer to
the persistent demand of bhombsrdment proponents for increzcef speed,
renge, sud carrying capacity. Its success had been attained primarily
by increasinz the nunber of engines apd by providing greater horsepower,
Speed, however, had imposed new aerodynamic problems--cleenness of structureww
that required a complete chsnge in the eerlier conception of a large
bomber., Box spars, multi-spar wings, and smooth metel surfaces were now
essentlal to advenced alreraflt construction. Speed glso lmposed the
necesaity for high wing lozding, with its atfendsnt incressed siresges
in structure, as well as the demand for flaps end high 1ift devices in

order to obtain reasonsble pverformsnce for take=off and landing.

These were only the major protlems coanfronbing the Materiel Division;

. there were innumerable detailed problems which meade for the ultimate success
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or fgilure of the beavy bonber., ind, despite budgetary limitstions which
. reflected the War Department sttitude toward the development of large
bombardment airplemes, intensive reseavch hrd been crnducted in colloborstion
with interssted eirersf% monaf chburrs. Inde 1, preliminary investirstions
vere underwsy lobe in 1923 for «n ulbtrs lens romre rulii-encire renoplcpe
bomber. Poeing gnd Fertin hed submitted preliminsry desigms snd engiveering
deta, end efter coreful study of this materiel, the Division hed nerpbiched
contreets in the fellowirg yerr for zdditicnal tecknicel informetion,
tests, wind turncl zodels, ond mockmups .3
The Adr Corps in 1934 venbed a hesvy bomber wlth & speed comparsble
to the lotect pursuit sirpléne of forsign powers and with strong fire power
to fight off conceubrited enery eir sbiacks. The idesl airplene was to
corry a bomb locd of many tons, fly sbove 24,000 feet, snd hsve a rumpe
. that would eneble it to span the comtinent in £ sincle flight et a speed
approsching 250 miles per rour. It chowld relso te copsble of corrying
its strikisg power fzr cut to ces to Inferceyt and destroy ary eneny
attenpting to Invede Americen e‘»hr.:m.at.33
The B-17 WFlying Fertress®:s To “;uild #uch an airplare in that year
was & vast underteking znd chellenped the best ceronsutliezl engineering
thought in America. Although the desisn conpetition propossl distribubed
by the Air Corps in 1933 hed not cpecified twomergines (it read "multi-
engine®), all tut cne wanufacturer, perheps in view of War Department
economy policles, had cesumed thzt only e hishiy superior twinwengire
model of standsrd desien woe desired. Boeing engineers, however, noted

the loop=tole allowed in the term Ymulti-engire™ ard leuncked os a private

venture the picneerirg development of a four~ergine superbomter of redical
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design, Cnly twelve months vere sllowed in the proyoszl for the creation
and the comstrnetion of an experimentel mcdel,

In September 1934, the XB~17 emerged as a workeble design, Nany
problems £ti11 hed to be solved sinee no hovber of such revolubicnary
structtre had yeb been produced in the United Stztes. Numerous improve=
ments In desirn were ilncluded which were more or less a composite of the
best festures of berb:rdment sirvlanes eveolved since the Mertin 1B-2,

To reduce air recistence, bomke were to be carried interrslly; vilet -nd

erew pembers were to be houced ingidc the fuselege in hested, soundproofed
quarters; additionsl machire surs were to bte instelled to fire from enw
elcsures in the fuselege; versstility of operaticn would be sehieved by

the new Humilton constunte—speed propellere; tebs were develcped for the
rydder snd elevabors to assure sasier trim comtrol; and every protruding
surfoce was to be eliminated us for ge possible Lo provide sh gercdyngmicsliy
clercn sirnlone .3

It was in July 1935 thot the Eoeing Segtblc plont turned out the
XB-17 which succesrfully mede ite meiden flirht from Serttle to Doyton
the sgme monmth, Thke prelimin-ry performsnce of this bomber, the lsrpest mono-
Plene ever constrvcted for the Lir Corps up to thet tim , exceeded even
the expectntions of il designers. On the following month, the XB-17
weg flown fron Sestile to oright Field for enbry in the cpen desien
competition with twirmenpine models offered by Mrrbtin sund Peurl-s. On
that flight it covered the 2100 miles nonegtop o an ~versge creed of

232 miles per hour. During lgter performence teshts, however, the XB-17

unfortunstely orcsbed in flames* end wer preetilerlly deml:.sbe&.w Nevertheless,

* Officicl invesctigrtione exoner-ted the bornter fron mechaviesl apd
structural frilure,
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£1ir Gorps borb-rdmept pilois hrd nlrecdy teen ™so0l6" on its excephiongl
performsnce snd ¢ conmiraeh wos let for thirteen models to be delivered
in the fiscel yeer of 1936.41

In constrvction, the succeeding service test model, the YIB17, was
little chirged from the original. Its fuselose wrs of semi~-monocogue
type, copclcting of lonwitudinal end eircumferentisl stiffeners, tulkhends,
and smooth oubgide metsl skin, The mid-wing hed g sran of 103 feet ond
9 inches in length, the overssll beight was 18 feet ond 3 inches, erd
ite prors welcht wns 24,873 rwounds.zrz For the first time on any \rny
bombker, the lending perr (fully retroctsble rlone with tzil wheel) wes
equipred with air brokegee~: gpeclesl Beeing developmend .

The big tomber houced four Vrirht 850 horcepower engines movrtine
threewbleded constsnt speed pronellers, It had & high speed of 256 miles
per hour st 14,000 feet, n service ceiling of 30,600 feet, ccrried a normal
bemb lezd of 25C0 pourds for 2260 miles ot opercting speed, znd possessed
a2 moximum enduronece of 10.4 houre in the eir 43 This model was rlao
czpeble of esrrying & mavimum bombk losd of 5000 pounds for 1700 miles
gt a eruising cpeed of 228 miles per hour,

lisny paw crmemert fectures were nlso incorporsted. There were five
gun positions: one in the nose; one zbove tnd one bhelew the fugelage,
in lire with the trriline edre of the wingy and one on esch side of the
fuselers, midwey betveen the wing and tre tail, The four losht mentioned
vere In the form of strezmlined “blisters', designed to offer the lesst
pogsible alr resirtsnce .45

Vhile the firet XB-17 was being performance tested, the Weteriel
Division was ereounterings numerous maintensmee difficulties with the
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Nartin B-10, B~12, end B=12., This wrs principglly sttribvted to ine
adequete service testing tefore recelereted produetion was begun ard
the wodels pleced in service.46
Turbewcupsrchorgers vere beipg developed during 1935 for the Nartin
B=10%. Although cylinder ccoling presepbhed a difficult probler Bor the
Materiel Division enginecers exd engine menufceturers, some suececs was
achieved ofter extensive tests were made. It wss gpporent thed further
researck crd exrerirentction wes necergary fo utllize this mersns of

L

improving the gltitvde performpee of existing szervice medels,
the care time, the Mcrtin B~-10B, a modificrbion of the basie B-10 and
Be12 types, wes under development, Lany changeg were incorporsted, such
as higher cribtisgl altitvde engines, wine flaps, controllable pitch pro=
pellers, lorger wheels (45 inch), provisicn for sp svhomatic pilch, an
edditional rodio, and redio direction firdine equiprert. The firet model
hed been de¥ivered to Vright Field in Jume 1935 for inspection ard tests,
but wes returnzd to the contractor for correctlon of favlty flipht
charzcteristics.éa
Convinced that the svporior performing E-17 hed cpened the way for
egheblishirg a strong offensive air power, Adr Corps and GHQ fir Force
offlcers hed been cherpioning the experimental developrent srd conghruction
of even lerger and mere powerful typesc. The twin-epgine bember, they
believed, should be reclresified sa ¢ medimm type for long range ree
connsissance srd porersl bombing Operatlon%.AQ In fret, the Commanding
Genersl of the (&% iir Force, loter on, recormended the exclusive develop=
ment of the foureepsrine model to perform sll lone reanfe miﬁsicns.ﬁg
The Ker Department attitude, however, wes still unfovorsble toward
the procurement of fbvr-engine bormbers larger then the B-17 since tre
RESTIRICY
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52 2Mthoush the

hed for - honber vwibh a ronge execesdine 3500 miles,
Lir Corpe, prior to the B«17 develormenh, hud been permitted 4o conbvact
with Boeins for one Project A ulhrsz lope ronge four-engine bomber for
experimental purposes, the Froject D desion, which planned zon even loreer
rodel with z grecter ronve, wes belng held in ateycuee by the Secrstary
of iior desnite on opbion nesobicted with the Dougles JAdrecr-ft Compzny in
December 1925. It co8 not until Sepbember 1936 thei this ben wnes Iifted
e@d gubhority piven to constmet the experinentel model.sa

Megnwhile the £,B,G, rnd D models of the B~17 wers being successively
developed. Dezizned for the mook rorh rz defensive cirercPh they nevere
thelese lcid the fourdstions for hish elhitude eorbet borbine by emploving
turbo-sunarcharaced engines. This ves 26111 the etrrdord B-17 model -+ the
time wor bepan in Furope,

In 1938, the Air Corps condueted » study of the development of
forelen be=vy bombers, rfier the Chisf of 2ir Corpe expressed prest con-
cern to the Chief of Neteriel Division over the wrumusd prosress being
nsde ebrosd slon2 this line., A complebe onalysis was requested with
specifle rensons why the porformence of the foresien wodeln, in ~ome in-
strocas, exceeded thoma of the lir Cor-s,

Comparison was nede between the Bel7 rnd the lrkest Germen four-engine
Junkers £9 end the Rnsaien foureengine TB-6, which weve revorted by military
intellicence to hve runevior slhitude and sreed performonce. These
cdvatthzmes were obhrilubed to srerifice of crew confort and the elimir-tion
of gun protubercnces to incresoce the rreed, Specizl enpines projucine more

tren norms) rated pover <vd wich octore fuels were glco conbribubing frebors
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in their inmyroved perform-nee. The oritical cltituvde of the foreism
models, however, was not s efficient as that of the B-17, since the
turbomsuperchearser inct<llciion merhicned rbove hrd hooshed its operztional
cltitude to 20,000 feet, This surpacced the Germsn and Russisn bembers
by spproxirstely 6000 feet. The Chief of Alr Corpes, however, strecsed
the faet thet the lstest militery chorccterigties of American bombers
under ezveriment«l develowment fell short of tke performrnce flgures
ceguired by militsary atbacket!s for foreign experimentsl bombers, Some
were repubed to possess hirh speeds of 290 miles per hour st 15,000 feet,
He belleved thst crew comfort end convenience, altbough desirsble for
incressed effleiency, should be suhordinated in future Ameriesn hezvy
bombers unless performance comparsble to foreiem mofels could be retzined,

Foreign povieres were freb sccumulrting dobe more advenced than thab
possetsed by the lsteriel Division on such matbers -s interference effechs
(wing=fuseloge~lending serr, wing-engine-propeller, run emplacements,
blisters, various arrepgements of tsll surfreew, ete) s surface smoothness
end finishes; ensine compgetpness ond design forms thst blended in sercdynse
mieally with the complete sirplene; ard interrel superchsrgers for interw
medigte altitvdes. It wre probable thet, in sddition to the scoulsiion
of superior brsic informstion, foreisn vovers hed been sble to reduce
theory to prsetice by the construction of lerge numbers of experimentsl
protobypes .54

To expedite the experimentsl development of a borber to serve as
compenion to the B=17, eapcble of exceeding the performsnce of experimental
foreign rirersft in the ceme cloes, tre M-ztferiel Division during 1938
encoursged alrerefs merufscturers to develop prelimin-ry desiens for review

P *"""“?" iy @

m‘JS l T ! a
Vi RARE }ﬁj‘ﬁ !

SEGURE P e LI
THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958

J’J*’* Y mz‘“‘“’ ’; kiisr,,ra
‘ A L g0

by Division epnsinecrs, During thrt yesr, however, Congress slashed
. Army cpproprictions vwhiech hod inclwded inerecced funds for the hesvy
boember development progreoim,

The Chief of Adr Corps, in an effort to push tke lasging plans
for a long=renge rvnring mote to the B=17, called in Congolidoted Afre
ereft officicle for r eonference ot Wright Fleld in Jemuury 1939.55
Thay were ccked to nroduce o four=ergine bhomber with n 2peed in excess
of 200 milec per bour and a ceilinr~ of 35,000 feet, mirimun cruising
speed of 220 miles per hour, oud sn operciing renge of 3000 nilesa

The B«24s In Merch 1939, the Neteriel Division was presepted with
prelimincry deeigre end enpineering dete for the XBe24, and, st the
end of the month reprerentsriives of the Alr Corns sigued ¢ contract
with Ccnsolidrted for the prototype of the new model to be produced in
nire months.56 In Decemver, three menbthe after wor broke out in Eurcve,

. the XB=2) wes successfully flown #% Lindberg Field, San Diege, In
renercl desion, it differed grestly from the BE=-17, Its 110 feot wing
was a radiesl depsriure in rirfoil types then in uce, having s nsrrow,
streieht t-pered, high espect retio desion, gyrmetricsl in appearcree,
Other new fertures included hydraulicslly opercted wing flaps aod bomb
bay deora sz well ns power brakes,

The XBu2s wre the firet Americen hesvy borber to cperste with a
retrootrble tricyele londine genr, ard urlike the B=17, its tril essenbly
khed twe verblesl fins and ruddere, The Hrrilton sterderd three-bladed,
fullmfestherine hydéremstie pronellers mounted on Prett ond Woitney 12C0
horreporer en~inec were ~lso imtreduced on this medel, Its service
ceiling was ectimsted to be 31,500 feet, its pross weisht wrs approximstely

. 56,000 pounds, spd it coqu c:rry a meximm bomb lo-d of 8960 pounds.ﬁ
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The prebsble fubure developmert of hesvy bexmbers wos discussed by

. Col, Coxrl Epastz in = lecture before a groun of officers concerning
te Alr Corps Exponcion Progrsm. He decl-red that the immedicte dew
valopment of airpower built sround the B-17 and the B=24 wsas imperative.
The new XB=24, Colonel Spestz concidered, was r grestly needed Alr
Corps addition, witk Its bigh specd eveceedins 300 miles per hour at
15,000 feet, long range of 5000 miles nt economiesl fuel consumption,
god a normal 2500 poun? borb loed, With improved powerplent installsztions,
the speed of this model cowldd possibly be stepped vp to 400 miles per
hour, He plctured, for the nesr future, large bombers, cepable of e
5000 mile rapfe st 200 miles per hour with r bomb lo~d of 4000 pounds .58

In the months thet followed Germenyls conquest of western Europe,

cne of the major problems confronting Alr Corps lesnders concerned the

. rumber of hesv; bombers needed to insure sdequate netiorsl defense,
Since the Precident hred authorizedtthe production of 50,000 mirplenes,
it woe necec~r1v to previde o brerSorm of Bypes dn erdar to ngsars
balanced develorment prosran,

Egrliv In the frl1l of 1940, the bisteriel Division let contrsets %0
Boaing for 500 B-17's =nd Lo Conzolidqted for 500 B-24'se~two por ceub
of the propoged 50,000. This marked the opening of the Air Corps kesvy
bomber production rrorrom,.

Shortly cfber General Arpoldts return from a mission to Englsnd in
the Spring of 1941, Fresident Ronsevelt snnounced that the produetion
of hegvy bombers would be stepped up to 500 per month, definitely

indicetine thab this tyvre of sirersft wrs reprrded by bota miliftary
end movernment lecdars zs the primary offensive weapvon of alr werfare,

. After Pearl Hnrbor, with the envisioned need of thousends of heavy
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bembers, espsclelly for the projected lone-ronred Buropsen csmpaicm,
. it wes ronouneed thot the npoduetion schedule wrs 40 be doubled,

The main problems confronting the Nirteris) Commend were the speeding
up production schedules through the congtruction of new airereft plsnts
end the ratooling end utilizotion of existing plant freilities. In
the cribicnl period thet followed, thousenls of men~hours were saved
in prelimin-ry work by poolins enmcincerine stoffs, bluenrints, tooline
sotups, rad "o on. In the procecs of spproschine ecmethine resembling
mess production in the ensuirvs moubbs of 1942, arrin~emenhs wers mode
to provide for interchzmresbility of verts to Ffacilit-te covrvieing ot
the frenbs; new sscenbly-line technigues, hichly inkricote mechine tools,
as well. a3 hitherto untrisd orccenges, wers also developed, cll resulhine
in m amanine chrirte~s of men-honrs from over 100,000 ver fourmengine
bomber to approximstely 20,000, By tte end of th-t year, the beavy
bomber nroduction procrem hed ~hifted inbo seeend mecr srd was gr-duslly

recelerating ibs speed.
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Chapter V

MATERTEL DIVISION DEVELOFMENT OF THE VERY HEAVY BOMBER

When the Project A (IB«15) model was delivered to Wright Field in
Deecember 1937 it was already considered by Air Corps and GHQ Air Force
bomber proponents as the intermediate type between the B-1T and the
Project D (XB=19) very heavy models The new XB=15 actually dwarfed the
B-17+ Carrying a gross weight of 35 tons, this airplane was twice as
heavy, 20 feet longer, and its wing span was 45 feet 1»\:l.ckar.l In
publicity announcing the XB-1%5, the Adr Corps declared it now had
examples of three bomber types~-~the twineengine Martin, representing
the medium weight carrier; the B=17 as the compromise heavy weight
ca:rrier, and the new XBw=lb as the maxiwum heavy weight carrier. Service
employment would afford the Air Corps am cpportunity to fully compare
all three, with a view to determining the valus of each type from an
engineering, tactical, and operating standpoint-e

In gereral design and construction, the XB-15 closely patierned
the B~17. It was an all=-metal, mid-wing type monoplane, equipped with
four 1000 horsepower Prati and Whitney twinerow engines., Many new
safety devices were incorporated, inciuding improved radio direction
finding equipment, automatic pllot, de-icing installations, fire protection
apparatus, wing flaps, complete heabting and ventilating system, dualm
wheeled retractable landing gear, and air brakes. The XBwl5 was also

the first airplane to provide complete living and sleeping accommodations
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for a crew of ten.

Defonsive armament consisted of six enclosed machine gun positions,
a nose turret, 2 top turret, and four streamlined blisters, one on each
side of the fuselage and two on the bottom. It had 8 high speed of 200
miles per hour and a maximum ferrying range of 5050 miles. Carrying a
normal bomb load of 2500 pounds, however, its operating speed was reduced
to only 115 miles per houre On a short haul it was capable of a 12,000
pound bomb capacity.

Although this giant bouwber was genera lly considered a successiul
type, it was the only one procured by the Materiel Division. Tis slow
speed, prizarily resulting from insufficient horsepower, prohibited it
from becoming at that time an effective combat airplane. The design,
in this case, had far surpassed the performance of the highest horsepower
engimes available .3

Although the construction of large bombers had facilitated studies
in the development of new engine designs, improved cooling methods, fuel
injection, and supercharging, it was still a moot quesiion as o whebher
engines with horsepowers in excess of 1200 in single units wers more
advantageous than multiple unite of lower horsepowore. It had been the
Adr Corps stand that engines of 1000 to¢ 2000 horsepower were more normal
and logical developments than very high horsepower single units in the
3000 and LOOO c¢lass, which might be too great and sudden a technical
advance to insure sound and superior results. In the past, the large
units had introduced vibration and propeller problems which were baing
subjected to concurrent research and developments Consequently, in the
experimental construction of the XB-15, the largest engine that had been
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available in the middle thirties was rated at 1000 horsepower. The
Materiel Division, rather than risk failure of the project by redesigning
the bomber around ons of the several proposed experimental engines of
higher horsepowsr, reguested installation of a service tested type.

The engine problem was but one of many experimental #firsta® cone
fromting the Materiel Division and the aircraft mamufacturer. Since
the ¥B-15 was approximatily twice the size of any airplane ever flown,
the sbtructural design, accessory equipment such as propellers, super=
chargers, landing gears, control surfaces, amd slactrical powar to
operate the many mechanisms, a&ll required exhaustive research and
experimentation,.

Ono of the most difficult problems confronting the designers and
engineers was the que.sti.on of controllability in flight. Although
during the thirties many new and improved developments along these linss
were in progress which appeared desirable to incorporate in the XB-15
project, the Division decided not %o include too many untried devices.
Jonsiderable progress had been mads with the turbo-cupercharger, but it
was excluded from the project because it still presented scme aerodynamic,
engine, and propsller problems. A tricycle landing gear, which had also
been considered for the first model, was finally rejected in favor of
the more conventional types. The Division knew that the future of the
very large hcavy bomber was abt staks and refrained from jeopardizing the
proposed development of the ¥B~19 by producing the XB=-15 as a possible
failuree

The Chief of Air Corps, afier the exieznsive performance testing of

tho ¥B-15, was of tha opinion that this giant bomber had proven successful
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. both asrodynamically and structurally. He favorsd modsrnizing the model

by producing a modified type to be redesignated the YB=20, which would
incorporate the newsst technical developments of the Matariel Division

as of the midwsummer of 1938. These improvements included a retractable
tricycle landing gear, higher horsepower engines, imwproved armement, and
gimplified electrical installations. The first two of these modifications
were to increase the top speed from 200 miles per homr to approximately
20 miles per hour, resulting in improved protechion from fast epemy
pursuit a.ttack.5 The Assistant Secretary of Far later disapproved the
racommendation and the project was subsequently abandoned.

Despiba limited budgets and conbtinued opposition in the War Department,
the Material Division intensified its study of an ultra long-range,
substratogsphere bomber in the Project D class. Since the XBwl) project

. was already underway,* consideration was being given to providing an
even superior model, utilizing the successful application of the pressure
eabin principla. The proposed bomber was to have an approximabte ceiling
of 10,000 feet with a pressure equivalept of 8000 feet; an estimated
speed of 350 miles per hour; four 2000 horsepower turbo~supercharged
engines; a minimum bomb load of 2500 pounds; a minimum range of L00O
niles, and poserful armanent .6 The enginoering experience acguired in the
devélopment of the XB~l5 was being applied to the XB~19 project and this
in tarn was guiding research imnto the manifold problems of the subm
stratosphere bomber. Early designs were eventually transformed into the

very haavy and powsrful B~29 and Bw3Z.

- % gee Chape I1 above,.
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The Project D Bomber (XB=19): The construction of the XB~19 was

also posing meny complex problems of structure and eguipment, Iike its
predecessor, it was an all-mbtal monoplame, bub incorporated a2 retractable
tricycle landing gear. Its wing span was 212 feet, its length 132 feet,
and its overall height 42 feet. FEquipped with four 2000 horsepower
Wright Duplex=Cyclone turbomgupsrcharged engines, it was expecied to
attain a high speed of 210 miles per hour ab 12,000 feet, and reach a
maximum overloaded range of 7750 miles. Its gross weight was to be
160,000 pounds, smd although it would carry a normal bomb load of 2500
pounds this could be increased to an approximate total of 37,0%0 pounds
on a short haul of 2000 miles. The service ceiling of this giant
monoplana was estimsted %o be 22,200 feet. Tt also would be capable of
carrying a crew of ten and provided sleeping accomodations for eighte
For defensive armausnt, the XBw-l9 would carry seven machine guns in

power=driven turrets in the nose and tail and above and below the fuselaga.

The calmination of three and one=half ywars of planning and
engineering of the Division, in conjunction with the Douglas Aircraft
Company, the XB-19 was successfully teat flown in June ioljl. Certain
details used in its construction had already been adoptad for experimental
airplanes then under comstruction and the primary purpose for its pro-
duction was to provide a source of valmable laboratory information which
would be vital in the development of fubure aireraft of very large
dimensions .S

Some of the immediate probtloms to be pursued at that time by the
Materiel Division in the XB-19 ®flying labhoratory® were the gensral

flight chgracteristics of very large airplanes, eontrol forces, vibration
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and flutter, sbability on all axes, fuel consumpiion with ramge and load,
inspection mainbenance and repair while in flight, pilot and crew fabigue,
anoxia and anoxemia (oxygen want) over 12,000 feet, and other important
investigations for possible application o the eventual operation of the
XB=29 and XB=32e From the standpoint of production, the XB=l9 also was
to serve as a tyardstick® on labor and materiel problems in commection
with design, engincering and construction,

Pradicatad upon the valvable data that had been and was being
accumnlated in the developmsnt of large and mors conventional heavy bombers,
research had turred in the late thirties 3o the flying wing type of
airplane for superior speed and altitude performance. In this connaction,
a special confersnce was held at Wright Field in January 1938 to consider
a pressure cabin design with many novel features proposed by the Cone
golidated Aireraft Corporation,

An experimental alle-matal model could ba constructed with either
a tmo-engine or four=-engine installation, with the engines totally inclosed
within the wing. It would have a retractable trieycle landing gear,
strong fire power, an estimated range of &000 miles without bomb load,
and a high speeé. of approximately 321 miles per houre. Although the
reviewing board of officers declined to recommend its acceptance at the time,
additional data was requested for further consideration. Some skepticisa
was professad over the ultimate practicability of such a design although
the eventual coastruction of an experimsntal model was favorad,loand
it was nob until August 1941 that a contract was negotiated for its

praliminary development .11
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The B~29: In response o the Air Corps! late 1979 request for a
L4000 mile bomber, Boeing had submitted drawings of design 3Ll, an
25,700 pound airplane. In the meantime, however, realization of the
new needs of air power were cobbzined from the Europsan War Theaber. Tha
Amrrican superbomber would need armor plate, and greater fire power than
had originally been visualizede In the sumer of 1940, thersfors, Bosing
produced design 345, a still larger aircraft with a gross weight between
100,000 and 120,000 pounds. Approved by a board of officers headed by
Col. 0. Pe Echols, Chief, Materiel Command this was to be the design of
the XB~29.

The major engineering problem to be faced was the building of an
airplane weighing almost twice as mmeh as the B=l7, and fiying it 30
per cent faster, while keeping the increased power expsnditure to a
minimume Ths new Wright 2200 horsepower engines made 8800 horsepowsr
available to the B~29 at takewoff, compared to the 4800 horsepowser in
the B-17. Zven this increase in power, however, was not sufficient to
drive a B~l7 type airplane at twice the weight and 130 pat cent of the
speed of the B=17. Since the available power was limited, Boeing
engineers solved the problem by producing an ajrplane that was aerow
dynamically clean enough to produce the same air resistance as a B=l7
aven though it doubled the weight of that airplane .12

Wind tunnel tests with models of the XB=29 wore conducted by the
University of Washington, Califomis Institube of Technology, and ths
NACA. These tests so impressed the Air Corps that on 2 August 1940
Boeing was anthorized to build three full size XB-29's. The first of
these was flight tested at Seattle on 21 September :i.9l|J..13
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In dimensions, the new VHS had a wing span of 14l feet and 3 inches,
a length of 99 feet and an overall height of 27 feeb and 9 inches. The
four Wright Rw3350=23 eightoen cylinder engines were mounted by four
bladed Hamilton constant speed, full-feathering propellors, 16 feet and
7 inches in diameter, egquipped with 35/100th reduction gears to keep
top speed below the velocity of sound. At full military power the B=XD's
maximum speed was rated at 372 miles per hour at 30,000 feet with its
ferrying range set at LL40OO miles, and its operating range (with normal
homb load of L4000 pounds) 3300 miles.

For defensive armament the B-20 was equipped with nonretractable
turrets mounting ten .50 calibor machine guns and one 20 mm. cannon.
These turrets (two upper, two lower, and cannonegun combination tail)
were all remotely controlled by a central fire control system with sighting
stabions for the bombardier in the nose, two side gupners and a top gunner
in the waist and a tail-guoner.

Other outstanding features of the B-29 were: pressurized compartments;
a new type wing that produced maximum aerodynamic efficiency; an improved
flap arrangement that limited take=-off and landing runs %o correspond
to those of ths B=l7 and B-2l, by increasing the total wing area 19 per
corbwhen extended; a dual wheel retractable tricycle landing gear;
finsh-riveting and butt~jointing to reduce drag (the landing gear lowered
contribubed approximately 50 per cent of the resistance); and extonsive
radio and radar equipment including liaison set, radio compass, marker
beacon, glide path receiver, localizer receiver, IFF transpondor, emergency
rascue transmitter, blind bombing radar, Raven radio countermeasures,
and static dischargars.
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Tha cumulative effeet of so many advancas in asronautical desipgn
and equipment produced more than the normal quota of Tbugs” attendant
to new plane developmente. To nullify torque action, for example,
counter=rotating propellers were originally considered. This, howaver,
necessibated further research and in the urgency of the moment a new
radder design was developed that solved the problem. Ignition systems,
auxiliary motor generators, fuel guages, bombing equipment, control cable
systems, and fuel cell leakage were among the many items Lo receive
minute study, and often drastic change.

The greatest of these problems, howaver, was the R~5350 engine.
First tested in early 1937, by November 1943 some 2000 enginssring
changas had been made in the engines, approxiwmately 500 of which required
chaagges in ’oooling.m Col. As He Johnson of the Procuction Division
ab Wright Field sounded the kaynote of the critical situation in a
let'berzls

We are norexperiencing one of the worse /sic/ epidemics of engine

roubles in airplanes with Wright Aeronantical engines that we have
gver had « « «

It will be impossitle for me to over-amphasize the serloushess
of the situation. If the conditions exist for another wesk or ten
days, I am sure that the morale of the operating units will be so

shot that it would be difficult to get them {o properly fly the
girplanes.

About a month latar conditions remained unchanged. In fact the R=5350

was declared Munsatisfactory for service use dug to several major weaknssses
[Waich ware/ likely to requive five to six months of intansive well=-
directed effort Lo correct « + » .“'16 Consequently, on 23 April 1943

an R=3350 Engine Committee was established ab Wright Field to expedite

the modification and mainbtenance of the ongine throughout the gigantic
RENSFRICre)
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. B=ZD) program.
Mearwhile flight testing of the B=29 had been proceeding throughout
early 1943, until on No. 2 test airplane an engine caught fire during
test flight and the huge bomber crashed. This accident naturally retarded
the development program, since every possible step had to be taken o
eliminate fire hazards. Consequently all flight operations were suspended
13
and i% was not until September 1943 that the air tests were resumed.
While production models of the alrsady greatly modified B-2) wsre
rolling off the line, the 58th Bombardment Wing, orgamized in June 1943,
was conducting accelerated tests of this bomber and formlating trainling
policy for achievement of its prime mission-=to strike devastating blows
against the Japanose Impire.
The first step toward accomplishing this uwltimate goal was bsgun
. on li April 19ll when the new global air force, the Twentieth, was activated
at Washingbon, De 0.19

It is directly under the Joint Chiefs of Staff and has Genaral

Arncld himself as Commanding CGeneral. Brigadier General K. Be. Wolfe,

Commanding General of the XX Bomber Command, undertook to submit

the B=-20's to simulated combat testing as soon as they came off the

production line, and at the same time as transition training was in

prograss and tha Twentieth Air Force organizabion was being developed.

This plan was designed to make the B=3) ready for combat with as

1little delay as was possibla.

The Superfortress began its activities against Japanese installations
on 6 June 194k, less than three years after the initial flight festing of
the XB-29, with a Yshake-down® raid on Bangkok., Seventy-eipht airplanas
parbicipated in this raid and dropped 369 tons of hiph explosive and
incendiary bombg from altitudes eof 17,000 to 27,000 feat. Nine days

later the real air offensive against the Japanese Empire began with the

. accomplishment of "Mission Number Ome,® a strike by &0 Superfortresses

Pt g oy Fiy § NN
WD OG0
THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958

PNFOSTE e | 9
against steel mills and shipping at Yawata in Japan propers. In the
monthg that followed, B-2J's from the XX Bomber Command basss in China
and Tndia struck at the farthest commers of the Japanese Empire—Nagasaki,
Palembang, Singapore, Mukden, Rangoon, Bangkok, and Tokyo, which by
November 194y was being raided regnlarly by the XXI Bomber Gommand
vaged at Isley ¥ield, Saipan.eo

The Bw32: After the Alr Corps' "Requesb for Data® of 29 Jamary
1940 the Consolidated-Vulbtee design for the B-32 was immediately approved
and a mockeap constructed and inspected by 17 April 19i). Following these
inspections threa airplanes were procured and to accelerate development
the first was flown, in a stripped condition, on 7 September 1942.

At the inception of the VHB program, the B=32 was regarded as an
insurance measura against the possible failure of the B—.?B,el and, it
was assumed, would engage in strategic operations similar to that
planned for the B—29.22

The XB-32, like its running mabte, was of conwentional design, an
all-metal, high wing monoplane with a semi-monocoque fuselage, retractable
tricycle landing gear, and was powsred by four Wright R 3350-23 engines,
each developing 2200 horsepower for take~off, and mounting four-bladed
Hamilton Standard reversiblo-pitch propellers. Maximm gross welght was
123,250 pounds which included a maximum bomb capacity of 20,000 pounds
for short range operations. Normally, this giant airplane was to carry
5400 pounds of bombs for a disbance of 5625 miles at an operating altitude
of 25,000 feet.and was adaptable for carrying single 11,000 or 22,000
pound bombs. Tts farrying range was set at 4400, and at full military

power and combat weight (100,000 pounds) its high speed was 357 niles
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. per homr at 30,000 feet, which was comparable to B~29 performance.
Tts defansive armament consisted of ten 50 caliber machine gung, two
in a nose turrat, two each in front and rear top turreis, two in a lower
ball and two in the tail turret, all remotely conbtrolliad from three
computar stai‘:ions.
After the first model (twin t2il) made its initial flight in
September 1942 in a stripped down eondition, subssequent statns reports
indicated thab this model and the second model had developed an unsatis-
factory asrodynamie wndition around the inboard nacelles which was
adversely affecting the empennage, inkoard nacelles, and ailerons, The
third model, equipped with an improved design single tail, showed a marked
improvement in directional comtrol and rudder effectiveness, although

2
some investigatory work was still necessary. ?

. Throughout 1943 there were many major changes in the XB=32 as
it evolved into thz B~32 and wost of these were a resull of lessons
learned in combat operations of the B-17 and B-Z. A singls vertical
tail was subsbituted for the original twlin talls; pressurization was
eliminated and loeally operated turrets installled*; the power plant
nacalles were redesigned; heated wing de-icing was introducad; fuel and

oil system improvedy all-electric bomb-release system added as well as

% In this comnsction it is interesting to note the following statement
by Capt. W. M. Stiger of the Tespons Section, AFPGC: ™It is the opinion of
the Weapons Section of the Proving Ground Command's Proof Division that
the success of the B=29 in defending herself in combat is atiributable
to the isherent superiorlty of the B~29 as an airplane, in speed, altitude,
and maneuverability, and not to the reliability of the fire control system.Y
(Interview by Hist, Officer, AFPGC, with Capt. We Me Stiger, Proj. Officer,
Weap. Sects, FD, 10 Mar. 1915, in HB File 000,71, Interviews, cited in
Hist. AAFPGC, part XIT, p. 50.)
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Mesaries bombsight and antomatie flight control eguipment; vision,
especially bombardierts, improved; fire-power increased; maintenance
simplified through the use of standard parts; and emergency exits
Juproved.

The original intention of the Army Air Forces was to put the
B«32 into combat oparations by the summer of 1945, as a part of the
"8 Very Heavy Group Program.® 3But it was Auguss, 194)) before the
first Army dest flight of a production B~32 was accomplished~--and then
it was damned with faint pra.ise.25 By November 194l the estimated
availability of B-32 airplanes was so meager and the production so
uncertain that it was thought inadvisable to plan the use of the aireraft
during l9l|-5.26 In actuality the B=32 was nzver used in the Ruropean
thoater and was used in the Pacific theater only for a brief time on
a very small scale after hostilities had ceased in Furope.

Finally, on 12 October 1945, the disappointing B-32 program was

officially terminated, its overall failure chalked up to "phae exigencies

2
of war, when 'too mich! is more greatly to be dsesired than 'voo littlet!.t U

New Exparimental. Bomber Designs: The moot question of studying the

devalopment of ulira long-range heavy bombers superior to the B«2D and
B-32 was brought to the attention of the Materiel Command by Ecige Gen.

Ee Le Eubark, Director of Bombardment, in the latter part of September.

It was pointed out that the Air Forces might someday be required o produce
heavy bonbers capable of conducting missions non-gtop from bases within
the United States to foreign objectivese. This woald necessitate a range

of 17,000 to 20,000 miles under optimum conditions with an operating

radii of &,000 o 7,000 miles. Such airplanes, if possible, should be
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. able to carry a 25,000 pound minimm bomb load for Lthe full range.

In August 1943, North American and Comsolidabed presented very
heavy bomber designs to the Vatericl Commind for engineering evalvation,
The latbert!s design was the most interesting since it was 2 new version
of a flying wing (tailless) airplane. It was believed by Materiel Command
engineers that if the wing loading could be kept hicgh and a high cenber
of 1if% couvld be obtained for the landing condition, this airplene would
have a definite advantage over the YB3 5-% Consolidated proposed to
provide these feotures by incorporating a retractable horizontal tail
surface. This pressure-cabin flying wing was designed for four tractor
enzines which were to be turbo supercharged, completely submerged in the
wing, and commacted by exbension shafts to two duzl counter-rotating
propellers. Rach engine would drive its own propellers and they could

. be independently feathered. Ieakproeof integral fuel cells would provide
7000 gallens of fuel and removabla bomb bay tarks would carry 6000 gallons.

Defensive armarent would consist of a nose turret (four 50 caliber
nachine guns), an idemtical tail turret, an upper aft turret (two 37 mm
cammon), and a lower aft turret (two 37 mm cammon), all of which wers to
be locally operated and praessurized.

The principal unconventioml features of the Consolidatad tailless
design were the large increase in lift~drag ratio; the use of full span
flaps which sllowed 2 high 1ift coefficients the Jongitudinal trim which
was cobtained at the stallirg polnt by extendable trailing and leading

edge trim surfaces, and wing tip leading edge slots. Porformance data
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. indicated a high speed of 37h miles per hour at 30,000 feet and a war
emergency power of L7 miles per hour at the same altitude, Service
coiling was estimated to ba 43,000 feet.

Carrying a normal bomb load of 5000 pounds, the Consolidated flying
wing was expscted to atbain a maximm range of 7500 miles at an average
operating speed of 240 miles per hour with a crew of nines For a shors
range of 3500 miles, @ maxdimm bomb load of L0,000 pounds (internal) could
be carried at the same speed. Gross weight (war maximum) would be
approximately 180,000 pounds.

The North imerican very heavy bomber design, although showing an
excellent armament arrangement, did not appear to offer any definite
advantages over the B-29 and B-32, when considered from the standpoint
of a two and a half year development interval from the date of initiating

. an experimental rrojccts. It was beliaved that by adding more horsepower
to the foregeing airplanes, plus two years of intensive development,
based on combat experience, their performance would equal, if not better,
the proposed North American modal.29

As the engimcering development was proceeding on the long-rapge
Northrop XB=#5 and the Consclidated ¥B-36 in 1643 and 1044, the Materiel
Command and the aircraft manufacturers were encountering various retarding
conditions and factors. The engineering completion date of 1 March 194l
had been set for the XB-35, but such problems as aerodynamic design of elevator
ard rudder control surfaces, hydraulic boost control, and a new electrical
system, bad postponed this date to August 1945, Additional difficuliies,
such as inability to secuwrs engimcers and technical persomnel had also

contributed to the delay in providing the first experimental model.,
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Bombardment experts, however, considered the XB~35 such an advance in
bomber design that it was deemed advisable to continue its development,
despite the eipghteen months extension of the contract.ao A £flying
model (.3 scala), designated the N-OM, had been successfully flown and was
found generally satisfactory in performsnce, except that some difficulty
wag encountered in directional conbrol and elevator control at low
speeds.

In design, the XB=35 was a full flying wing (tailless) very heavy
bamber of all metal constructicn, 0 be powered with four XRe4360w7
sulmerged engines driving dual rotation pusher propellers through long
drive shafts, each developing 3000 horsepower for btakeoff at 2700 rep.n.
¥With & wing=span of 172 feet, a length of 53 feeh, and an overall height
of 19 feet and 3 inchaes, it had a guaranteed high speed of 386 miles
per hour at 35,000 feet and military power, and a range of L6&00 miles
at 245 miles per hour carrying a tomb load of 10,000 pounds., Iits service
ceiling was estimated to be L0,000 feet ab .3 range, and the design
gross welght was 155,000 pounds with a useful load of 71,330 pounds.

The maximum bomb load of the full size XB~35 was to be 32,000 pounds in
combinations of L000-, 2000-, 1000-, and 500-pound bombs, with 24,000
pounds carried intorrally and 8000 pounds externally. If made np entiraely
of thirty=two 1600 pound armor piercing bombs the above maximm bomb

load could be increased to 51,200 pounds.

Defensiive armament was o consist of ywenty 50 caliber machine
guns mounted in remotely controlled turrets as follows: four in a
flexible tail turret, two sach in an upper and lower wing turret, and
four each in an upper and lower cabin turret.,
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. Other features incluced pressurized crew compartments; retractable
tricycle landing gear with dual main wheels and single nose wheel; four
eight-bladed, full feathering constant speed propellers; engine turbo
superchargers inctalled in a plemum chamber; and other novel developments.

Action was initiated to procure the first XB=-35 in July 1641 and the
contract wag approved by Secretary of War Stimson in October of that
year. The project was set up in three phases as follows: (1) engineering
data for evaluation of design and release for development; (2) tests of
models and reportsof conbractor's f£lying mock~up; and {3) construction
and test of «3 Or .l scale flying mock-upe Delivery of the first model
was o be accomplished in 360 days from the date of contract. Along with
this negotiations for ome airplane had been arranged in Angust 1941 and
the contract was approved by the Secretary of War in November. Later

. this contract was amended to provide for am additional model in case
the first one was damaged or demolished in an aceident. A mock-up of
the initial model was inspected in July 1942, and the estimated flight
date for the reduced scale flying wing was seb for December of thal year.

The N~SMsNo. 1 Model later crashed on its L45th flight after 22 hours
and 32 minutes of testing, but two other models had been ordered shortly
before this accident in order to avoid any undue delays in completing
experimental tests. Tn late 1943, a change order was made to the combract
+0 allow production of ome Ne~GM-E model which would accurately represent

32
the full size X335, including all modifications in design.

Although the hopedwfor range and speed cf the XB=35 were probably
not going to be realized, it was felt that the airplane might still be

outstanding in performances In fact in a memorandum of 10 Jammaxry 1okl
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. Brigadier General F. 0, Carroll, Chief of the Enginesring Pivision at

Wright Field rocommended that the texperimental and production program
continue in their _/'_é_'s._g? present siatus, e.i._@g?, pursue vigorously,™
since fpresent periformance expectations represent a great advancement
naking project highly desirable from a development standpoint. "33
By the end of 19l it was considered that %he over=all progress

on the Xb=35 was limited by the rapidity with which solutions cculd be
determined for the individual unconventional elesments which made up the
unconventional aircraft. None of the existing problems were considered
impossible of solution. In faeh, in cormection with the future develop-
nent of the B=3b typa airplane AAF Headquarters showed interest in obiaining
proposals for installation of jet enginess From available information
the B=35 was seen as the only currenily projected VHB which could be

. expected to quickly approach the future requirements for airplanes to
operate at 500 miles per hour and 40,000 foot altitudes, If compraessibility
effocts were determined as not serious it was believed that the application
of jet engines to the B=35 type would result in a far-reaching advanca.sh

Meanwhile Consolidatedls projected XB-56 was also undergoing extensive

experimentation and devalopment. Designed along conventional lines, it
was an all metal, high wing, single tail, ultra long range model powared
by six R 43605 engines ip a pusher arrangement, each engine developing
2000 horsepower for take off at 2700 r.pen. Moximum speed of this giamb
airplane was estimated to be 367 miles per hour at 30,000 feet with a
range of 10,000 miles carrying a 10,000 pound bonb load.

The X3=356 was designed to be considerably larger than the B-19, thus
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. dwarfing the B-29 and B-32, With a wing spread of 232 feet, a length
of 165 feet, and an over=all height of lj3 feet and 11 inches, the
maximum gross welght was to be 269,039 pounds. .

On a mission of 4790 miles, the mammoth XB=-36 could carry a maximum
bomb load of 72,000 pounds which was unprecedented in the history of
military aircrafte. Other features of the XB~36 included a retractable
tricycle landing gear (dual wheels); pressure cabing dual turbo engine
superchargerss forward upper and lower turrvets, locally operated and
prassurized and mounting 37 mn cannonj two aft upper and lower turrets,
remotely controlled and conbaining .50 caliber guns and 37 mm cannong
a remotely controllad tail turret with 50 caliber guns and 37 mm carmon;
complete radio and radar eyuipment, and instrument landing devicas.

Negotiations for the IB-36 began in August 1941 with the Consolidated

. Aireralt Corporation when preliminary design studies of a very heavy,
ultra long~range bomber were requested by tha Materiel Division., Upon
approval of these data, procurement of two experimental models, based on
the completion of wind tunnsl tests, mock-up and detailed engineering
informaiion was authorized. The delivery dates for the initial two models
wre set for May and November 19L).. However, due to an accunulation of
unforessen retarding conditions and factors, thoss dates could not be
met. Principal causes for the delay included a revision of armament
which postponed mock-up comstruction and inspection; redesign of wing
and change from a twin vertical tail to a single vertical tall; problems
arising in weight and balances control; delay in receiving engine for
full=scale nacelle test; inability to conduct wind tests due to higher

priorvities which wera necassarily given to other projects on preduction
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prototypes. In addition a manpower shortage, especially of technical

perzonnsl, was constantly plaguing the projact.55

Requirements for futurs bombardment aircraft were reviewed in
a confsrence held at the Operations, Commitments and Hequirements Office
in Washington in March 194, Represantatives from Boeing discussed the
suitability of current bombardment military characteristies and outlined
a project for a jet propelled, high altitude, high speed bomber. As a
result of this meeting, OC&R agreed to prepare and submit up-to-date
requirements for all types of bombers from light to tha very heavy model.
AMr Force represenbatives generally believed that 2 nead would contimue to
exiot for an improved version of a heavy bomber in the B-l7 and Bw2ly class.

The following month, the principal wilitary characteristics for a
Jong-range heavy bomber were astablished to guide the Assistant Chief of
Aiy Staff, for Materiel, Maintenance, and Distribution, in planming future
experimental projeets. Requirsments included a high speed of 525 miles
per hour at an operating altitude of 40,000 feet; a sarvice ceiling of
45,000 feeb with design uwseful load; a range of 7000 miles with design
useful load at operating altitude at an average speed of 425 miles per
hour. A pommal internzl boub load of 20,000 pounds was desired with an
alternate internal gross load of approximately L0,000 pounds, inter-
changeability between bomb and fuel loads being essential. ILeak-proof
rangs extension fuel tanks were also to be provided in addition to
leakeproof cells, particular cmphasis being placed on reduction of fire
hazards. Defensive armament consisting of .50 or.é0 caliber machine guns
or an improved version of the 20 mm cannon were %o be located in fore and

aft turrets with such other power mounts or turrets as deemed necessary
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. to provide effective protection during performancs of missions, Come

muting sights were to be developed for these instaliations.

The normal flight crew would comsist of pilot, co=pilo®, flight
enginmer, two radar-bombardier-navigators, one radio opsrator, and the
minimm number of fire ccntrol operators deecmed necessarys The interior
was to be so arranszed that efficient performance of dubties over maximum
radius of action could be achieved, The crew as well as vital parts of
the firs control system and engines wera to be protected by flak curtains
or deflector plates, and crew msmbaers were to ba permitbed interchange of
stations during the missiona. Iabtest type of radar and radio equipment,
instruments and navigationzl aids, emergency oxygen apparabus in case of
pressurized cabins, adequate window defrosting and air conditioning were
0 be provided to insure maximum crew officiency at all altitudes, in &li

. flying weather conditions, either day or night.

Tt was pointed out that those features of design that would permit
maximum speed, altitude, stability of bombing platform, crew vision,
flexibility of bomb load and fuel load, and the most effecbive defensive
fire power wers 40 receive primary consideration, Simplicity of maintenance,
fueling, repair, replacement of main structural components, re-bombing and
arming also wore deemed highly essenti.al.a

In reviewing the progress wade in planning, developing, producing,
employing, and modifying the heavy bomber since the outbreak of war in
1939, it is impressive to consider the multitudinous problems and
difficulties faced and surmounted by the Army Air Forces and the aircraft
industry in their concerted effort to provide a weapon of superior

quality and performance. The VIHB theory became a reality in late 1oLk
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. and. throughout 19445 as B=29's pounded Japan inko submission, and the

following exercise in crystal ball gazing on the part of VIB proponents

3
early in World War IT took on added significance with each passing year=3

By beking advanbage of prevailing sasterly winds, the planes

/B~ 's?'gcould take off from India or China, bomb Japan, fly to

the Unibed States, where refueling and minor repairs could bs
performed, and then fly to England via the Southern route, possibly
bombing enemy installations in the Mediterransan on the way. From
England, the planes would take off for the Orient, again bombing
Germany on the way.
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Chepter VI
INFLUCNGE QF CCLEB.-T ON HEAVY BOMBER DEVET OFMENT

Frior Ho ‘mericals officizl entry into lorld Wer II, the B=-170
wos given a tricl omercticon ko deterwine its effeetivencss in high
albitvde doylisht precision bombing, On 8 July 1941, three Britiche
opercted Fortresses were dispatched from an Engllsh base on a mission
orminst the Germon nrvel boge at Wilhelmchaven, On the wey, howover,
when operationsl sltitude had been re-ched, one of the Fortresses
was forced to sbandon the primory tarpet becouse of excessive oil
thrown from all ensines which froze on the toil rurfoces snd foulad
the controls, e-ucing -evere vibrehions. This bomber hed Lo descerd
to 16,000 feot to frec the conirols mnd stop the loss of oil, ond it
eventnally bomhed Gerarn airdvome on 2n islund off the coast.

The other two B-17's, despite a simil-r loss of oil, rerched the
terget vres indevendently =nd relensed their bombe, One crew rimithed
missing the taresct snd the obher wac dowbtful if they ccoved o hit,
No flsk or fi~hter imtercepbion wro encountered en rouhe or during
the bombine run., On the return trin, they were challenged by two
Germzn 1E-109's, one trailing astern of ome bomber vhile the obther

caced shesd in 3 climbing tora and mede a quartering ahtrek from
front. The pilot of the git~cked B-17 turned inbo the Pirhter which
possed without firing s shob, zoomed to the rear, and then fell off in
a spin. The second NBE=109 followed a similer paltern wikh firing snd
dove sfter his splnnmﬁ winnm-ate. o
TSPRICTED

Pty mgwm

~SE i SLF RN o
THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958

R pia S 1S o 106

LI e b it

A¥thourh the Garron firhters had been in £ good position 10
receive an effective burst, the front sunner of the B-17 couldnit
fire beecnce of window frosting snd the slde mummners olso were unable
to fire becaunse : defechive infervhore swstem hed prevented the five
conbrol officer from warning of the fichtere! position., During the
return trip to the home bars, the rupercharger of cne of the Fortresses
feiled bub the bomber wre able 4o mainbtzin ite alti.tuﬁe.l

Mthovsh thic firet mission wis sn operstionsl failure, it
represented o comb t best thet pointed to the Immediste necessity
for corvection of mechenical cund electrical defects encountered in
hirh alititude £lying beavy bombersz, It indicahed the peed for in-
tensive triining of air crews, parbiculerly the bombardiers, in simulsted
;zcmba'b operabions with the srme type of equinment,

Reporho mede by militory abttoches npd other roeeiel military
nvistion obrervers in the belligerent countries, were received and
used by the Vrteriel Divicion in eollsbhoration with Bribtish smalys
in making investieshions of the~s problems. Oubstanding emons these
werz the need for imervessine the eriticcl gihibude to srproximshely
35,000 feet, the simplificction of combrolr, fwlly rubometic earburetors,
gn inproved oxygen system, efficient defrosting ard dewicing devices,
linkcre bebween turbo conbrol znd throttle, leskproof fuel tenk:s, ond
avtomstic enpire covl sbut‘ter‘!.z Tt was obvious that modifiertions
in engines, chructure, rrmament, rud srmor would h-ve %o be mrde on
current production bombers ¢nd vrriovs charces incormorcted in experimentsl
models bsred on the trend of combit experience sbrosd. In the former
crse, studles emd experimentc hed to be exhzustively condneted to

determine improvements that could be s-fely made withoub Jjeopardizing
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the flow of bombers from ‘mericsn nrse-bly lines to Great Britain,

. The Eunrocesn Then~ter of Operstions €70): American heavy bombers

had been derigued ard developed primuarily for lons rorge hich level
daylicht preelsion bombine of speeific tareets. Consequently, oriiicel
fzetors ware speeds hich enoush so that enemy fighters would not be
eble to fly rings sround ¢ forwabion, rmd the sbility to carry beavy
lords bo extreme altitudes in order to ezecpes the flsgk which was
lethelly effectivse during 1941 up to soproximetely 25,000 feet,
Inereczed enaine horrenower, se-r-driven or turbo-sunercharged, and
heavy nrmawent were the early sansvera to some of the-e problems,

The RAF, unconvinced of the walue of daylisht precision bombing -
with four-engine airereft, wes extolling the merite of safer night
srea boubing md pointing to thelr omn recomplishrments In thot field.,
But Ameriern sirren held to their long~accepted bombing doehrines omd
meintained their frith in the preetiesbility of deylight heavy bomber
erplorment .3 Tke RAF was further convinced that the B-17 would mcke
o sgbisfactory night bomher but pointed oub thet ibs firevnower was
wholly inrdequnte for probection during daylisht missions, and thab
its boumb cepcedity wos too light to warrsnt the rsdinz of asetion of
waich It wea cepable. The B-24, however, they considered =z superior
night bomber becense of its grester bomb lood end lerser fuselage
which mode poscible the instgllohion of inereased defensive armzzment.zb
The RAF olso believed the B-24 peculisxly cdeptebls to coo-bal Pzz+1*ol5
for locating ond dectrorying emery svbmorines and the German Foeke-Wulf#
patrol (Fim200) bombers. Although the Ldbcrator hid lecs defencive
fire and hich Pltituvde epeed than tke B~L7's it wes sbill surerior to

. the Germ:m bomber,
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The B~17, with which the VIII Bomber Command stsvbed its offieisl

orerstions egainst occwpled Europe, v-c the first of the improved combatb
modezl bombers ond wes ejyvipped with becvier crmoment (tail gums and
power turrets), protective awvmor, smd hed a grester smeed and bomb load,
A newly dezigned dorspl fin zrd lerger tail seve it freater shtability for
improved seeursey in hish sltitude bombine, Tt olso incorporcted the
rew imerican invention~-iutomntic Flight Conbtrol=-which permitted the
bombardier through his manipnlation of the bomb sisbt to sontrol the
flisht of the airplsme during the bowbinge run, With the<s modified honbers,
preclzlon bomb sishihs, lrtest tactical and strotegic theories, mnd a
nucleus of trained eomb-t erews, the VIII Bomber Gom-rud set about a

Job in the sumrer of 1942 which h~d never been successfnlly cecomplished
by either the British or the Germons--the conduct of Levee scaole daylight
bombing wissions.

In view of the fair smwecess of tre B'F in small doylich® raids on
Europe in Iste 1941, which hed encountered shrons enemy flok spd fichter
oppocition resultine in the loss of ceversl B=l7ts, it wac debstable
vhether meas daylish% bomb.ng wes fersible. Eighth Alr Force leciers
intended to demonztrate that it gonld be done., Thue, during 1942 snd
1943, ‘werieon heavy bombers, vibh incressing temno, fousht their wey
%o vital toreets, hit them, wpd fourht their woy back to distent bases,
eonstantly horacced by » confident rrd determined fos, 2Zeainst these
bombers, the Germzn Luftwaffe and groumd forees pitted their threswfold
mechenisn of defemce (which zerial bombrrdment itcelf hod helped to crecte)s
reder detection, injenze »nd esccursie snbisircr-I%t fire, snd highly

maneuverable, heavily armed fighters. Individual Zmeriesn bombers,
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shreeeline fren lerre formotions, vere pounced uvnon by waibing enemy

. fivhiers =nd de~trvoved. Some borblipg runs were disrupted by skilled znd
froaticol Wazi air comk-t toeties, bub thke Fortrec-es and Liberchore
conbinued to ctrike throurh to their objectives vith ineressing nombers
wrd cecuroey oxd vitk relshively minor loszes. For the time, st Jeash,
¢ chrotepic offen~ive weopon hed proved superior to the most effective
forms of torehicorl defense,

In this connsetion, Ceneral frnold pointed oub lohe in 1942 thet
the B-17, althcugh in some instonees ghircked by ro mny 2 75 NE-109's
or Fi=190'z, wis v ed enoush to limp tnek %o ite b-owe with byiranlic
cysten destroyed, conbrol wires cevered, gomners wounded or killed, the
co-pilot Jmocked out, spd the plome proecticolly oub of conbrol. Nespite
losres Smerlezn heavy borber cttrition bed rer~ined compnvstively lipht
considerine the lnrpe numbers of enemy firhters shob down., Up to0 7

. Decenber 1942, only 21 B-17's were lost rnd egnother 25 missine in achions
vet tbhe bomberc b~d destroyed a tobel of 301 Nozi fighters--a ratio of
6 to 3..6

Ferh-ns the most imvert~nt development, orisinm out of this erxly
corb -t experience wes Juerersed fire powver, since eremy fighters were
reckless tnd cerressive rnd precsed Fome thelr stiscks with telling
effect degpite the murdercuz defensive power of the ,50 celibers flving
armor piercing snd incerdinry bullets ot the vrie of seversl hundred
chots per minute,

Esrly in 1943 the Eirhth Alr Force nsserted tt~t the heogvy bombers
Myere still able apd shall conbinue to Jmock down better then &1 enemy

fighters for our bombers losser . . . & We cen, however, reduce our

g L
.,.\'_EE_ _h:b ‘! vn"l:?f 1":’;}'\1‘;@ %
%t T,

THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958

= -
"‘WW”’%‘““*’M"’ e .1;,5 f*'r-w;,r o
L "”53 Ty n-,gm e

losses zrd grestly increcce enery lozcses o8 soon a8 we huve the fromt
or chin turret. The Gerwrns sre new makine fronbal attzeks almost
exclusively epd sll our recent losces heve resulted from this form of
attack.“‘7 Nooe arsavlts necrly chtopred Ameriesn drylight bombing in
early 1943, ond it wes only the inctallation of nose gunsw-and later
chin turrebsw-thst relieved this eritical situation in time,
Increesing American bomber defensive srmament wes of speelal
importeance, becouse the long-renge ereorsing fishter had not yeb pub
in en sppesrence. Just whot conshibubed Moffective™ firepower wes the
subject of conaidsroble debate, study, ond exroriment tion, and, it
wes conceded thah the mere presence of numbers of guns or cammon,
irrespective of caliber, wes nob indiec-tive of true firepower. Both
the B=l7 tnd the B«24 had 40 be trested sepzrrtely ord every conceivable
cansiderstion given o the nunber of wesznons, their csliber nnd, zbove
gll, thelr loection in the aiveraft to sscure maximum probection. A
greci. dend of gbress ves placed on powers3irviven tnrrets for 11 simec
of mocbine puns end cormon. Such installaticms inelwded losully operated,
rewobely confirelled, crd porer boosbed brrdeheld meurda, The Icohkier
vere vr.oh dwnreverents over the oricingl sinele hepdeheld flexible guns
of serly model E-17!'e, inncruch ns lerper esliber, muliiple werpons
ecould be riore seevrrtely controlled :rd cickted free from the clipstream
effect encovnbered ob hirh specls. The improved ovrsment inshellations
on the B-17¢ ard F did ruch to corrand the reepect of the Luftwafle
Tighter pilete in 1942, In odditicn neuly developed subomatic computing
sirhts foreed eneny fighkbers o remcin st » rence frop which their five-
poner was compersiively ipmelfective, snd contrilmted srevtly to the
REST ,qm
v
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success of heavy Lonber missicns over Germeny.
. Idvencenents in borbordnent sirereft armoment gince the stbresk
of Torld %sr II hed pecersitrhed the development znd constructicn of
new tesbing freilitlies, which ineluded irdoor and outdecor firing remges,
celd rooms for test firing st evtremely frigid temporstures, high cltitwle
nregsure chambars, sight srd computer testling devieer, grd alvanced
electronlic testine equipment. Sipce Americin heevy boobers bed to fight
in both aretie apd decort terperctures, it became mandatory to design
armament for perfoet opercticn in gll climstic and atwosrheric conditions.
Thus, testing tewpersbures hsve reneed from minus 65 deoreec Lo plus
160 deprecs Fehrerhelt, and bigh cltitude crmament operction wes being
continually studied in preccurised chonbers. New greases gnd oils to
allew cmooth funeticnine of pung ot extrewe opercting temperciures were
. glso developed., Effects of cold zpd heut on the thick trapsperencies
arcurd windshields snd turrvet instellations required extensive study and
nev types were designed o offret dumesing temperchures, And, exhaustive
tests of fire expectrnoy of guns snd eavmen preduced ifrmovetions in
construction and inshellstlion metho@s thah acsured meximvm efficiency
&b high altituwle snd under concertroted enerny fighter attnck.

The Commondant of the Alr Porees Scheol of Arplied Tucties sdvised
the Comrwirding Geversl of the irry Lir Forces, thet imrroverents in
werdsl punnery were rleo needed. Ineresred muzzle veloeity wes advieced to
incresse renge, flatben trajectory, snd improve the percenicre of hits,
Installation of .60 ecliber guns rother than 20 mr. rnd 37 nrm. connon
turrets wre surrested since the chorpe of the former was phout the sore
o5 the 20 mri. eannen but 3% hed o bhigher mursle velceity, fictter trajectory,

. M
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red lonrer rovre, The 20 mr. hed feo moch drop snd the 37 mm, oo
. mich veirht for rabirfretory comb -t re~wlts. In conclvding, the Commendord

worned: ™¥e Imow that the engireerg will pcy 1t cant be dome!' with
vegrrd o much of the shove. Trew told you fGerersl Jrnold/ thet when
yen insished on more suns spd leskeproof trnks for ocur flghtergeebut
thay did it, rrd vhere would we te todsy if they hedn't been mawde %o
&
do 1%3™
is & stop gen to courher tbe growine infensiiy of Germap fishter

cprosition, modified E~17'g were Fe:vily srred end sryored, redecicnsied
YB~/0'a, end dnbtrodveed irbe tre Luropemn the rer in rid-1943 s "fichheor=-
destroyerc? to gceomrrny 2nd proteet becvy borber fovm ficme in deep
reretration migedons over Germ:m::r.g Mraouer<ding r5 Bel7's they flew
in the most vuldnerelle pogiticn of the corbet boxes, [Llthoewch they

. took the Germ-n firhters by sorprice rpd ~chieved » t-cticrl vietory,
the YP-i0's were l-fer elimin ted. Tre very fectures which hed rendered
tre ecscorting bomker prrticvlrrly formidsblessiwo extrr A0 e~liber ouns,
extrs armor, extr- prrunition, r chin turret for proteeticn rorinet front ol
rtiecks-=proved detrimentr1 in retpcd covb-t rivee the borbkers it was
protechine rere froter rfher beivpy relieved of their borb Jo~fe rnd
Jess sugeertible to sir- glire when rn epeipe v~ domacend .ll Meny of
the pew fe-tures ineovrorsied in ihe YE-L0, hovever, were lster odsrbed
t0 the Bwl7, dmproving ite Acfencive crmement crd ermor unkhil lene

n
dirtrnee Lichlers vere ~vrilerble Tor eover px'otection.l&
Phe rrma exhsuctive recs weh ~nd exreriment:tien rrnlied to develoning

sunerior rmemevt voo koo o0 Aird bo the dmprovevend of oxyren syshems end

inberphone commumiertions; window defrosting; de~iring eruirments gleetple-1ly
e Eg 5
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herted flying sulte, helmets, gopelec rnd ploves; armored vests for
erew werbersy Fleok cuxtsing svd leckpvoof fuel t:nke; turke super-
chorpers; aubtomstie £1irht control; drrpening fleme exheugtsy inererced
engine bhorzerover -1 cylinder ccoline; and mny other items that go
inboe the finnl mikeun of - f£act, stronely ormed ond srwored, hish gltibude
hervy bomber znd difs comb-t crew,

After ci-ndardizetion ond proeurersnt of pew eguipmerdy work was
continued by mrnufeetuwers in colleboret ion with the Melteriel Corvand
to further improve the rrticle, Sinee airrlare production vns on an
a~«erbly line borsis, borever, 1t ves irpracticcl to errmect frequent
revarping of ro-ewbly lires and w111l conhinve Lo hove an vninberrupted
flow of bembers to the combrt thenters. Tre trsk of modifyinr the ~irrl-nes
logierlly could not vect exclveivelr withe tha monnfrchurer, To sllevigte
the eonstrrily rrowine deticrnde for ehougfes in conbat bewbers, Nodifiesztion
Conters wore est-bilsted in 1942 throurh the coorerstlon of cirline
orgeniraticons and lrter tre siverrft manufccburers. CEince trere planes
were destined to 2o to 571 parhe of tbe globe, with the e:viest need In
the ET0, the Nodificsiicn Centers made luzrtwminubte chinpes rcecording +o
sreclal comb:t or eeoprsvhicel reauirements.13

Shortly ofter the 14 Cetcoker 1943 missior -~rrinst the bellebesring
plent ot Sehveinfurt; vhen 64 Jwericrn barbers wore lost out of & foree
of 295, the Eirhth ‘dr Force gdnifted tkst it eondd no lencer cortinue
Jong rovre derlirtt he: vy benmber over:stlons arinst Germony beeccure of
tke mounting hesvy losces i-moced by enery firhter nchion, In the Tre-t
sir brttle which ra~ed durine the -vprosch and depsriure from the
Schweinfurt trrewt, the Luftwcfle had employed over 4CO fighters. Over

700 1ttreks hed been wrec~ed from clbitudes as hiph s 324,000 fect,
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412 known alr mctw“--znd neny c’lerivnw{.-'_r:nh ;e uced by t.. enemy *o
. bresk un the formotions, neluding lobbing reekets ot n rrree of erorox-

imgtely 1000 yards, sirvetoecir bombine, snd redio Jamming Lo prevent
corrupicrtions between the hombers end short reonge escorting Allied
fighter=, The fiphters leter hrd to withdrrw becsure of limited fuel
~fLer coverine the micaiop for 240 miles %o *re Sittcrt free An the
Germent border, o returnint ~urrort comnldd be siven the borkers teczuse
of dence fogs ot firhker brres, Unfortuncte ghraeplers from the homber
formrtions were immedi-tely shtreked by o srre of German sincle-engine
fightere srd bleeted cut of tre s}cy.u"
JAr strecreglsts inredistely odopted 2 poliev which demended con=
tinvcus gpd extensive firkter cover in dareet are = where the Luftwaffe
might be -ble %o cmeentr-te -n alfective defensive foree, This wes
£ t=cit ~dmig=ion th-%, de-rike excephional impreverents in gpecd,
. eltitvde, srmurent, ard grmor, even the lerrect he-vv bember formntiens
wendd yrove wilnersble to litest erems cir hoetdec ord wespons, I
seemed theb the best efforis of the VIII Borber Comp-rnd hnd been declieively
excelled by the Germana, Tirely srrivsl of the lrhest lone ranre firbter
[ earorts seved a erdtics? situshion and perpibted uninterruphed continuztion
of thre Combined Rember Offevsive (CEQ),
In secrching annly=is of the operstional problems of the Americen
lane renge harvy homber drvliskht offengive r~orinet Germsny the Eighth
2ir Foree mede 2 nurber of modificeiion recormenirtions brred on combot
experience gsince the first borbrrément migsion in Aupust 1942. Armor
nrctection for engines wrs lcteled of hiphe<t imvortrnce, cince most
terbers were 1oct s o pecplt of bLritle drmere to nover plents and consequent
HESIRCTTy
i g
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'THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958

1 Y , ey e e . 5
‘?' P i 4l It ;&gd%ﬁﬁﬁﬁ&ﬁm- ikl

etrrepdinge Trom the form~tion, Vet In jmportrmce wre the reductilon

of fire and exploeion bezprds. It ves concidered urgent to devise

some method of orotecting the encinec, fuel tnnks and tubine, perhops
by extinsuishers atteched 1o ergine necelles and fiveprccofing of tanks
gnd feed linec, Incre-sed =ymament, including improved cuns, avntomstic
ponmuting deviees and turret opevriion, were shronsly urged, the type
erd loeetion of armement broed primprily on the direction end relative
effectiveneca of fichter -th-cks, Tor exarple, lste in 1943 the pre-
renderenee of Pickter athreks rnd hite on hervy bomber frrmstione wes
frem tve sil (5,6, end 7 olalock). Enemy fiphters, in perticul-r,
poumced npen stregplers from thet vopt-pe point, rnd ench attaoke were
1ikely to inererre in rrcoeebion Lo the mumber of bombers equivped with
nose or chin turrets, Almost evwally frecuent were frontal ebtacks
(11,12 2rd 1 o' clock) in which the enewy had the grectest relstive
edvortspe einee hits from thet dirertion were more likely fio be lethel
to thre bomber ~nd erev thrn from sny other nesifion., Compored o the
rrmber of reosee made, hite wevre more often seored in thrt quarter, On
tre otber hond, =ide ~Firgky (2-/ :vé 8-10 o'clock) were fairly infrequent
znd the hilte rel<iively few,

To counterret these intense ard effective enery eir tretier, the
Eifbth fir Foree recommended that the fm1Je~t long repee protectlon be
afforded to tte resr muedrent, providine o tr3i1 torret with 2 wide ~res
of firve, MNors turretr should be instelled Lo Inere--e nrobectilon from
tbte deedly frontsl ettock, and tre possibility of -*dine horizertsl fire
in tre nose zrd tail gurdr mts of tke urmer hrll turreis tec eliminate

exictine dead ronee should be re~eynliored,
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fuobher hzzcrd to efficient operstions wee self-inflicted demcge,
especiclly to the B=17's, c-vged by w-ist gunrers firine to the recr
pod hitting horizontsl stebilizers ond elevehors, ené deneging e wine
tips when firips frontwerd, The redio-runner's bullets ocecaionglly
hit the vertiecl ot-bilizer ond thore of the bgll turret sume olao
struck the bomb bay doorg when cpened, Pozcible solutione te this
brzerd wore to incornorsle inherrupters on weist pong or provide s
modified wrist design. If wrist pans were entirely eliminsted, fire
interruption of some kind chould be inctnlled to gvoid self=inflicted
domoge on ony crrenserent covering similer defence zones.15

In tre encuing momths of 1944, the listeriel Comrond directed intensive
recesreh snd experirepbrstion towerd colvine there criticsl problems,
M: oy hzd alrerdy been mnder study for some tire, Ixbhzustive testing of
the imeroved fe-tures of the henvy borbers wee then conducted by the
Frovioe Ground Commend -t Eplin Field, In fome crceg,’ prrtioulerly
in new rrpement develompents, exverirent-lly eanipred btombers were flown
to the Evropecn tre-texr for Lrirl in reivcl corbrt before extensive
medificstions were msde ¥

Ultimntely, the B=-17G ameresd v.ith mmy of the ermement features
which the VIII Bomber Comnend urced: the Eendix chin turret mountine
two .50 crliber rups for oporshion by the hombardier; one band beld
.50 ealiber storpered on either side of the nore and firine forward
srd 1o the beanm for use serinzt converring fromtrl oticcke in ecce the
chin turreh wee shol out of nebien; rn improved Sperry uprer turret with
two .50 enlibere hrvipe the K-3 computine pungieht; one hemdwheld 50

erlibrr -t erch enclosed weist windowwstsgperedwen Ewd mounie; a Sperry

* L4, see coce of {B~/0, this chapbexr chove, .) m - ,__ !i -
i — g
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lover brll twrr-t vith two ,50 e<libere =nd X-4 sight; two .50 caliber
tuil eons, bavins £ 110 degree zrirwth cone of fire ond using ophicz) N-B
<pd =6 githts, Some of the E=17G's were sleo eounlnped with improved
sunercharpers (B=22) which grre better bhish oltitude performmwce, special
edsr devicds (LN/APS-15) for heombing throusk the overe-~t, snd high
cltitude redar elbimeters (0R-718) .16 Enao~open bemb by doora also were
sent to the Righth iir Fores for ingtolletion rvd comb~t tegtine on sever-l
of their B-l‘?'s.m

In snobher nmalysis of combrt operotions, it wes found that enbisiverc£%
fire was responzible for necyly all of the bohile demaee 1o the Amerienn
heovy bombers in lote 1943 and eoxrly 1944 znd hed crvsed a number of
cesualties despibe girnlive srmor crd rxmwored crow vesto., The Eiohth
Adr Porce Operchiongl Ress-reb 3sebion hzd erfimched thot thelr dsy bonmbers
h-3 experiepced ten times the damege inflicted vnon tbe British nighd bombers
vhich could trke eva::e;ion cetion o3l the time, even over tre terpet. The
cbility of the P17 and B=24 4o gheorb s lobt of fle% ond still return to
thedr bozes wns considered the most veduvnble militnry charncteristic of
these girvplenasz,

It wes vointed out, i, thot althourh fewer Gerwecn firchter athacke
were now ocenrring, in comp.r~izcon with the norber of bombers cent out,
these fichters werc boeomins more lethnl verticulerly in frontzl ohbacks
which ceverely demnred engines. From o study of the leestiom of 21l
econbut hits, the Bichth Ar Toree recormended armoring enzines in the
tbe following order of imporbonces (1) the front rnd the cowling lerding
edze, vhich should be of steel; (2) the underaide of the engines whileh
should be of steele= or duraolumin if weisoht would not permit the uvse

of the former. Th wng z2lso believed that either of thece metrla chondd
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be ured in exteniinT tbe rrotection beyend the unlerside srmor, over

the onder skin of the n-celle, to well behind the fire-wsll snd cooling
gills, It wes propored Lo collect 11 evidence porgible to determine
vhare srimor could be c-ved elcevhiere im the tombeor-~, in ordar to @ecrease
the vulnerability of the enzines to rockst snd cannon shells and the
gridvaily inorecsing flsk,

In view of the imminent »dophion of fuel=injection on en{fine:; s the
Eighth Air Foree, alco cdvemeed the poszibility of uxing safety fuels
23 1 mewns of reducing the inflemmability of the he-vy bombers in combat,
Chong=1 necensery to convert fuel injection enpines to spark-iFnition
becvy fuel oper:ition would hely elimin-te the exnlesive riecks encountered
with posolines ot hish sltitudes -»d reduce the meed for fuel temk pursing
end prooline protection,

The relghbive merihtc of +the Briitish hich presrure +nd Lmericen low
pracoure oxypen cyciems vere also dicrmesed ord grest Immoriznee was
gttrched to reprrriing oxyeen ond hydranlic eguinment ond conbainers to
deere: "¢ the fire hogerd in or e of hits on either. Heneinflemmrble
hydrrulic fInid ves wrmentiv reﬂuired.ls

Some of these ceriticel needs 1erve terporariiv met chortly ofberwerd
when 25 B=l73'e equipmcd with engine rroror were diep-tebed to the VIIL
Fomber Comacnd for wrif) -~nd goproval before sction wes initleted to
supply producticn models with this equipnment,

To rid in cvoiding roeket chh-ck, weter injection Lor henvy bombers
enaines wo~ under conevrrent ebwdy by tke Vohariel Commard snd was 4o be

rezdy aboub Decevber 1944, In the mecniime, another metbod wes developed
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to inerecre emand thronch chaneing the cerburebor envichment jet npd
resdlies thiz inere--ed the hovvepover rohing of the 1820 enpines fron
1200 $o 1400 »t 2500 r.n.m., thus vroviding sn sdded 20 miles per hour
gt 20,000 fect, “uriqor injeetion, vhen sveileble, wovld wreduce n
sdditionel 17 pilen rer ‘nom'.:!'9

In the 3chiwinfort L-tile of 14 Ccbober 1943, when the VIII Bomber
Comrond dozb more -irzerc®h im z ginvle d:. then it bod lozh in the first
vix mentbs of omer-bion over Buvepe, it wec sterXly cpp.rent thab the
pernetusl shrurele bebicep offensive ord defencive wermons -2 becoring
mere inteacified., The CGernonr, vell zware of thelr ercowins inzbility
to probect vit-l fereehc throurhouh the Releh, vere cxrediting the
develonment of eeunker verrons ond pwlkdin - rrdic Ll ehrwree in Lichher
teetles ho ghop or ret:ird the desdly effechlivenscs of précis‘.ion bombine
rrd the maccod defenzive fire pover of {reriecrn "herviez,® The Luftwafrle
woa emaloyin? evers veil-hle wervrop of defencive vir worfrre and
develonine nuver ones  In 4 decrersie effort to brerk up hure bomber
for nohions crd dectrov the chropdercs

Durine the vinter of 1942-/4, he-ve homber operriions corelusively
choved that prd-r beorbin~ threuh overe: ~t haod pre<k); helned the VIIT
Eenber Commerd B0 mointodn moxi-um prec~are on Corivvy ond eontinue to
cov~g hecvy crirition in tke Iuffeaffe, exelucive of vhyricul democe
%0 brrects. Germon firhter crews hrd to be conti~-nily -leried -nd
were gompellad to opercte uwnder the mort unfrvorable of werther
conditions,

Neveriheleac, in tke first qu-rier of 1944, tho tot-d number of

B-17's lo~t or drm~oed em eopb-t pir~ions re-ched the diomal Lokol of
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4233~=0r 13 pev cenh, OF thiz nurker, 564 vere shot dovn in combzh

e -

ge o econrejueney of opie-line crery fichher niboels op flak damoce, The
Be24, becrnge of iLe rrocter wlvercbility, wac emmloyed on ecoler end

™

fewer miceionz, callerinc a totrl oz or dorors of 1006 of which 210
. . . 20

were downed From bhe cous. 8 previously nenbionod,

£1tboush not 011 of the icec~mma of oir worfrre in the sunloyment of
keryy bovhevs have beco logrned in the Inropern thenier, moc~t of the mjor
nodificctions in degion, rrrarevt, trd crror vrere - re~nli of the extensive
combet experdence in thit thester rxd proved Lo e of ~re -t rAvrha-e to
nther fmoricon alr forees,

Vediterr-ng-n Thezter of Operrtions (LR0): .mericon hecvy bawber

overghions in the Fediterrsnscn thester f-eed, mainly, rpoeicd moteriel
rroblems crisinT ouh of wer-ther corditirn? nd Semmersbure cnd loocle
Footors, The tremandon: renge of terpeecture in flreiex tnd the [lifdle
Brrk, rongine Lrom 25°F in the vinter ko 1359F in tha sumrey, toretrer
with the sbpeacive sk ord gemd thob penetrabed ord ruined the encines,
~y~pont, homb sichtco, turretz, cnd other intrierte eguipmend, nozed a
gericus prchlem for Maberlel Comrrmrprd encincers. In order te solve it,
dush exeluders ord specled £3i3lbers wore derdmped cod developed, ng well
ra coverinc for ep~ime pracclles, propsllers, turrets, sims, cockoit
windshields,

German Fi~hter +rehler sralr~t Lhe hervy borberr dn the NMedifterronem
the-ker vers in renorel cinil-r to thoze emnloyed in ithe Buropecm theater,
They fregucnitly rttreked bowher forvr-tions fror 11 evudrents bub the

majority of attreks tere frevhsT, poridicul-rly eo~in~t the E-17!'s.

Rocketelirine ficters, -ir o rir borbing, deeoy hrefies, mo-ced formatiens R
;g? qvtwq,s.m\?-.
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ond v all coordinsied ablrcks 1ere gl ured by the Luftweffe sgainst
formeticns over Italy in 1‘31;.3..22 Thus, E-175's gnd BE=-24D'= dismotehed

to the ITO in lete 1942 were stepdrrdized sc frr ee precticszble with

those poing to otker thecters. Devighicnz from the norm for the Fortresses
included furing controel for noce apd tei) fuses of Irikich bomks, D=9

bomb shackles rodified for Eritich penercl purpoge tembs; redio corrase
with CT/ and 200 EC componept (BCA33-C)3 provisicngs for instzllesticn of
flere damperes; dvst excludere (pd v evor inctrument filters; removible
inteke rir filtercs deceri comoflrrce; and ederters for British betiery
errtg. Liberctor wodifiertionc were similar,

Preific Thecter of Cperitions (Fr0)s Heovy bombers were errloyed

in tre Foelfic ‘res under condibions rowsing from the inlence cold and
barrennecs of the Llewlicns to the burdd, obifling bewt of the thick
Junples of the Zoubhweot Faeifie a~sinst on epeny whoee sir iactics
varied from exeellent to very poor ond whose cnblgirersft fire ronred
from inkense tnd ceeurche to veak rmd ipeffeetive,

In the NHorthwest Paeifie, heavy bomierc of the Fleverth Lir Foree
opercting iv the Llsuticne fcught the westher more thun they did epemy
girercft s In tbe most vorigble climgte in the world dense forsm prd
hird winde blew in from different dircetions simultrrecusly, he-vy reins
r=de lakec or quecmires cut of lmericen zixr brmes, Nodifie~tion of =221
Bul7!s and B=24's wee immeretive to keep them in operchticn. Aceurcie
determinstion of mriericls ard metheds wos esrentirl to insure comhot
nerforncmes in benrer-tures ac low oS minus 65°F. Borters stoodine in
such terrerrturse for £ perded of six to eirbi hours b:d to be coprble
of being ~tcrted with g minimonm ¢ delay.23 Tardenl problems thet bed
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+o be golved were chrinit-ce of prrbe of the aiver-ft 1 Jififerent rotes
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deperding vron vhether the tort v -+ elupirom, cteel, or rubber; the

brrdening of engine oil to ~tovnes -vd the thickenine of glyecol coolant

to jellwy, Hydreulic hoee eome kedttle cpd cpavred; rnd Blires erccked like

ching, To protect the =irglene rrripst the effeet of this epect cold MIL

reperatr wintepiz tion eeouirererts were Geveloped, ech the result of

leng rnd difficuls monihs of rercarch R
Tre l-teriel Gomrrnd crd the Cold Vesther Testing Petrchrent ob

L:dd Fiedd, Alrcka, were oflled veon to solve these problems in winterizcticn,

gome of their wodificsticns were full clering sukom-tie chutters on the

1_1-

03l redictory sm o0il 41Juticn gyctem; o =yleol ~yeter of c-bin he:rt with
epsine kboilers, with rirdne tael o $-3i1 swnrer, tke b-1l punrer, crd
the glurs dors on the fen s turret; outlets for conmecting electrierlly
hectad swilsy <powe £pd dce=trecd tires of tre oprire vive tyne; specizl
nop=frecoing Fre- e for lubriccting eontrol cyctensi lareing for enrsine
rerhey cn o0il iprercion hecter; o speciol hydrzulic ~yohem; full clesing
engine cowl £l-ps; deicer booke on vinre -nd horizontel rrd vertieel
gtrbilizere; supercharger regplotors opercted by oil from the main engine
0il systenm; windehield vipers od deieine cy-ten for sbe pilot cebin windows
end the bomkrxdier!s cbrerv.tien wirdew; provisions for suwilicry engine
priming with prop:me; lrgrine of oll tonks ard lines ryoopt those vhich were
selfwcealineg, end meny obhers,” 25

Coxhit exrerience in thie therter pecersitsted no mijor modific:xticns
in cromcment rrd rrwor. The winterised he-vy bombers were eswnble of

cowberine ny enery firhter cpd antisirvercfh setion rrovided by the

sproece o E%ﬁ%f f W‘t b{fw
%j
ot R Yo | 4 R )
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Combst rlsslons perforred by heqvy bormkers in the Centrzl Pscifie

. vere primorily lonc roovre in cherceter ord from few rod widely sccttered
bzces. flthouph predomineubly a Novy thecter, the frmy Air Forces was
the strotesle crm of ke firh. opeinst the Japrnese, workine in close
sunport with Hhe corrier-bosed trekicgd nzvel eir arm, With the lztest
modified benvy borbers on hend, heving srester rence, fire power, and
bonb lo:zd, tke feventh Lir Force wze nreprred to csrry cn offensive
crainst Jopenese bires snd woker-borre trrpeis hundreds gnd even thouscnds
of milez rwogy. In those lone vinge orerctions no firkter cover could

be provifed, nry streng srmoment snd srmor ond ckilled purmers were %0
meke up Ler this lock,

Jree bombing in this theoter war proctienlly wmimown. Qbjectives
hd o be pinpoinbed —nd ecch bomber wede an irdividusl run. In view
of this frot, Jdoponese £igbhbers and £lck were sble %o concenbrrte on the
ship before ond fher ervessing tbe torpet, while an irtense onticirersf%
box borrcre wes thrown up over the barpet :‘;.’t,\,e:e].:i;‘.;26

The Be2D's firct received in the FPreifie Theqter were squirped
with five sepsrsie 50 erliber machine gong in the nocg thue moking it
difficult for the gunrer, ord impoccible for the bomberdier, to lire
during g bombing rum. Ucpsequently an imnvovisstion wes mde nt the
Hewsiian depot of the Seventh /ir Forece: +the recr gunn dturrel wos tronge
ferred in totg to the nose. This proved so suecessful in loter comb-t
operrtions tbrt 1t wer rdopted, with irpreverents, for production models

of both the B-24 ond E—l7.27

Subzesuently reports from the combrt erevg resulted in pumercus
recomrendctione 4o the I'iieriel Compord, FEeceute of the rrevailing Jrpgnese
. fighter tretics inererced crmor plete im the noce, the wsist, ond the side
Joa ’wﬂﬁ'i‘ﬂg..wr )
P ot g M ) i"ﬁﬁ i
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of tho +a&il comperhments of the B=I178 w:z deciced, o vell £t o new tyre

belly turret 4o reploce the melfunctionine old tvre, COiher ormament
sugrestions ineluded s redezirned "eyebcll! turret cinee the mperent one
we s too cenfusing, crusing cold rpd crormps ob bich Plbitudes; two side
mounted .50 eclibers insterd of oney ot ler~t one .50 czliber in the r-dio
eoermprriment rnd e mony o~ <ix L30 enlilbers in fhe no~e, Pilotc mrintained
thet the cubomzhie flicht control eguipment voo unsuited for formction
bombing in the usval cdverse vectbor conditiopw spd thit the B=l7E h-d
intdesuate ropqe. Now lindnse in the celfegegline fuel Hrnks weve renoried
pacer~-ry ofter only four or five wesks of uvrin~ fuel obbained =% Freific
broes ood pilots coked for riditioncl celf-rsoline bomb boy t-nks,

Frequend, contrrdietions in recommepdstiona from combst erewnen cotie
chenbly plapued the Iizterdel Commendls wmodification preogrem. For exomple,
while Bel7 virmen vere clemoring for prester ronre go vwell o3 irnmroved
seli=gecling tonks, the BE-24 pilots vwere comploinine th:t the inshellation
of gelf=sealing tonks in their plenes wos redvein~ pesoline ervacity. £n0d
eroin decpdte the Cfact that the B-24Dts weve orid to hive a limited 20,000
foot ceiling with a {111 lord, horvier rrmor protuchion van required. For
cxmazent the Literctor crews recomrended more .50 e-libers on o 360 degree ring
mount in pleec of the over«shervy :nd lesseeffeciive bobtom turret,

Lithousa mony of there rodificstion surpeations were not peeulirr to
tke Preifle thezter the crubinued deromds for creaber fuel cepocity wnd
fire poier (which were loher echced by B=29 girren) were motlveied by the
thesber cbvrrtesy of lon~ ranre==-and very long ronfe--tacticel missiomsz,

vhich hed to be performed (umbil 1945) without the oif of long runze fishber

o RESTRICTED
e
CECURRP NTTORTTATION.
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SULIARY /1D GCECLUITONS

In World Veor I tke bowber o3 e n:w offensive weapon, limited in

nudborg, erade in performonce ond erployed in a demnltory mamner, The
mzjority of hirh rencins srmy cpd Li:rvy Officers, preoccvnied with their

particeulsr stheres of cormb-t cpersti-ne, kolieved thei the bomber was
chiefly valuwhle for coniuctineg "mulocnce® rsids snd not for delivering
decisive blows upon erery militsry installations rmd indnstrizl ocreas.
A3 on irdependent strikins wezpon, oversh:rdowins lend wnd navil varfors,
the horber h'd failed o moke o Jasbing imprazsicon of its effectiveness
uron bhe orthodox military mind,

lfter tre wor, tre fubure of the hesvy borber was debst=ble, legrer
receetinre rpproprictions owd the veturn of the nsiion o Tmae 1o did
net ececur vell for Tutidine vp & sbreor ~iv rower vith offenre -n ifc
kewrote, For cwnr ¢ centwrey, +he merdicon milidory rolicy h2d been cne
of dcfence ang non=arcyesiion,  Jdcquite lend and ros foreces were cecented
£8 neecceory o proteet ibe corrilire rpo irmulor poosersions, bub the
Ixericen people 4id nob dirretly comcern themeelves yith Ceterrining vhot
cetuslly eonchituted cldeqm<te defences, This recronsikility wes lelt to
the rilitery echoblishrend, wd vher fricticn arcce over the prinory
funeticng of the Jrwy and Nevy in netdonrd elr defenve, 1t was reneyally
vieved by the nation oo ¢ "forily" cuarrel. Thile both the Jrmy :rd Nevy

acrecd that the sirplencs-rerhiculirly the lend Yered, louw ruvee heovy

RESTRICTED
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borkersewns eezenticl to nutlicned cecvrity, bhey disccvesd over which

branch of tke corvice chould cenlrol its developmend rnd employment,
Adr pover wes & nev element to the Lrry cpd Navy, apd to thoce experhs
vhose cnly congiderctiong for defensive plernirg hed hitherto been baoed
vron the chrobecy -pd t-oblec of lind evd zec werleve, ihs future role
wee bl questienchlo.

Betveen 1918 crd 1935, ltbourh scme nobeble sdvireos were mede
in eepercl Aerisn crd performunce of the lrry hewwy borker, there conkinued
to exist cn wwillincrers on the nerd of Jrry lecdere to concedo to this
sirplone ¢ prowirert nlree in the defense nl-ne of the noticn. The concert
of the epperiority of the boxber over tte Test wesrons of lord and gea,
veherertly ipgisted uwron mzuy sirmen in both brencres of the service,
erouced conciderztle eniatonise in tho wor end Movy Deprrbments. This
wrc porticularly true ihen enthveirstie rmy borber proponents pletured
the funetione of tke dominamt defense crme oo inciderntel to o larper ~nd
wore origincl evnlovrert of cerizl bonk: rdment than hrd yet been est?bJ iched
or ¢ pructic<l and workable basis. In 1935, with the :dvent of tbe leng
renee four-engrire E-17, the picture of niticnal defence meterizlly elbered
in theorv cpd nreetice, bub the Lor Pepartmont continucd ite policy of
restreining four-ensine borker developrent -rd precurement, By Jure 1928,
bowever, a frvorskle eremse cceurred in the sbtitwde of tre lor Devarinent
tourrd the purchnce of Fervy borbordrert civer-f, rIMrouch only in o
limited decrec, & o result, the GI0 Lir Poree hid ordy fourteen four~ensine
borbere in rereice g luke oo 1 Septerber 1939 crd it ves not unkil +be

eve of Vordd Wer IT th't perrdselon wro rrrvked to nrocure rn glditioncl

FRESTRICTES
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. manver of the foureanrine Ewl7tgw-mprelusive of the oricined order of

thirteen in 1925,

In tbe vhycie: 1 developrert of bovber typec, Lhe I-teriel Division
ves herdiegprpzd for wony yerrs, ecpeel-1dw in the Jate thirvkies, by
Timited crpropristicne ond vestrictive rolicieg tlreed on hembrvdrent
rezenreh v developrent by the Vor Depertment, Tochility to vroduce
vrriety of experiverk:l he vy borber d3ve . unguestioncbly contriluted
to the eritiezl cirercf situ~hion rresented by Generrl “rrnald ecrly in
1928, wrrn he cormrred Jmerican foup=epncine borbers with thore of forelenm
poviers, wibth the execriicn of experimert:l develerrment of the XEIR2
(zB-19), storted in 1935, rrd the KE=L which vn degirrsd crd prodveed
in 1939, the shobus of he vy borker exrerimeni:l con~truetion vos procticerlly
et n otredstid] vwren Vorld Lar I1 brole out,

. Poerhrrs the clecrect ocrpeoisgel of the preifist rititvie of the lrericon
people, vhich slro noterintly impeded tre develepwent of the hervy bermber
betwecn 19318 npd Feorl Herbor, ves the sho enent mede Liter by Genewal
rmold rt the Vert ~eoint Jdlit-yy lerdery, Mhe Unites Ctoles bsd rone
throush ¢ poried in vhich the comren eries veres herndsphere defence,
vho sre you goipe $n firht, voy do vou need o213 thie covipment, for whal
purposes do you recd r1l thore plivect let Lurope selve ibe ovn problemgew
re dentt need oo rrmye-we orn'h be attscked, tre “tlentie crd Foelfic nre
irpassrble brrriers.® Then, in refevence to hewvy horter davelorrent, he
rtoted thok the Mir Corne charpicnine of the lonseringe, multimercine type
bz been cmoly viedierted," cpd thet the frmy fdr Forces hod heen built

srcupd the B-17 "Plyine Fort rer;s" 1
TR LY 'IM«}:‘- T
® TS TIviU L Y
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ifber the outbres” of the Enrope~r lrr, the recirietive ntbitude
of the ticr Departmernt tov-ré Fervy borkir developrent vrds revent o gradurl
chrnpe, CGenernl Li-rgb-1], the pew Chief of St-Iff vrr convinced of the
rececgity for building - ~trene ¢ir wover rrourd the tervy Leorber; Hemry
L, Stiwzen, tke pev. Secrehyury of Lor frvorsd milit-ry ovigiicn exconsion
crd development; rnd Rob-ri 4. Lovetd, the new ‘redctrunt Seeretrry of -

Yigr for Adr, bovipg been g Viordd vnr I flyver, sow tke imediste need for
balstering the pir defenres of The natioﬁ. In the esxly monktks of 1942,
while [dr Corpr avd sircrafb inductrey lesders veve lrywine the Fourdetion
for woss producticn of hecvy borters, the firet rodels to roll off +he
acserbly line were di-potched to the United Kinodom to cuemert hor limited
komber production vrich vior obill recovering frow the ~bercering blowe of
the Eritle of Erilsin,

A9 1 resuldh of the BV ermloywent of ‘merleen hecvwy borbers in offensive
ctrikes arcinst Gevrrny, the pobentinliliies of thece pirplaones -2 g nowerful
strikine vrearon senintt the lnfu~trirl resrd of the erery, were dAuly reco-mired
in hicp militery repd evecubive circles. Conreouertly, orciucticn wes stewred
up to n go 1 of 1000 ver montb, snd by Cehcker 1943, thie rorl wne nchieveé.z

In view of the £:ct bt Bhe mojiority of the be- vx bovters predueed
before Pecrl Herkor iore divaried to the RLF, on the ¢ve of the Joronere
ntteek, on Porrd Horbor the Adr Corpe hid only 21 kervy bombers at girrtegic
ingulrr outoorts erd most of these were vneonirred Tor combet operstions,
Tke few thot « ere pvobt dertroyed con thre ground verforvwed mirceles in del-ying

enery operetions erd preved their inberent rusfednecs nesinst overwrelring

fi‘ﬁ"\ter nttneks .
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In the hectie montho that followed 'meriecte entry into the war,

. £11 orposition to he-vy borbor develewmerh srodu-llv winizhed, and
every effort 5 »c eoncentr-ted upon iners-cine the preduction of E-17!s,
E=04ls apd the now suorrborberge-the B-09 srd B-32, Bxteusive ®esezxch
and experimentobion nroerrms vere slse wrder oy to provide korkers po~sessing
gueerior milit:ry eharcelericbics srd perforrince to the rreceding models,
svd pich vriority projecic were trkinm form in the developrewd, of ultre~leng
rerge very heovy berbors desipnshed o= the XB-26 and XB-25. By the erd
of 194/, these cirefulily 1rid nlong Tore Craih vibh the indticl B-N9 roids

on Jopar proper, culmingtine in the ruchroom growth of the w-r-ending

Nrepoald rhom borbe

-r w,m :T;frlz.
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THT ARMY AND NAVY CONFIICT OVER THE LAND-BASED BOMBER

Before the advent of the combat airplane, the respective functions
of the United States Army and Navy in national defense were wellw
defined. It was the tradibional mission of the Navy to intercept and
destroy &b sea any enemy fleet threatening the security of the nation,
If the enemyiproved superior, the American fleet was to withdraw to
the protective zones of shore defenses and, in collsboration with the
Army, repel invesion and seizure of coastal areas .1 Normally, under
such a system of coastal defense, no major @ifficulties could arise
regarding the responsibilities of the Arny and Navy,since it was
established that Army ccastal defense depended upon the maximum range
of its land~based weapomns.

After the introduction of the bomber in World War I, however, the
century-old defenss policies of the services underwent a substantial
changes The Army air arm by 1917 rscognized the potentialities of air
powar and was formlating plans for the establishment of air bases in
the Philippines, Hawaii, and the Canal Zone, as well as the United
States; the Navy, with _i:u:il knowledge of the Army's funciion in coastal
aend inland defense, had also made exbensive plans to expand its air arm
ashore.2

In 1919 the Navy presented its projected plan for air stations

near locstions previously designated or developed by the Army so that

% See zlso "Conbroversy Between Army and Havy on Landbased Aircrafi,®
AFHD file 145.91~565, Coast Defense.

RESTIOCTHED

130 el
o STt R e
THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958

PO T 171
S S —

it could operate land«based aircraft therefrom, Congress recognizing
that duplication of effort might result, enacted legislation prohibiting
the Navy from meinbaining more than six heavier-than-air stations along
the coasts of the conbinental United States.5 Althoupgh this provision
anmually passed as part of the naval appropriations acht, the Navy proceeded
to carry oub as far as possible its origimnal plans to control shore-

based bombardment for patrolling the sea lanes .ll

Congress later supported the Army claim that it was being infringed
upon by the Navy and inserted a provision in War Department legislation
that attempted to define the aviation functions of each service., By
the act of 5 June 193, control of all land-based operation of bombard—
ment aircraft was assigned 10 the Armyand conbrol of all fleet air
operations was delegated to the NavyoE Armed with this congressional
interpretation of air defense responsibilities, Air Service bomber
proponents began to champion the development of superior long-range
aircraft for coastal patrol and interception at sea of an “enemy™
invasion fleet. The Navy immediately protested that such a tactical
doctrine violated its long-accepted duby of protecting the coastal
sea lanes and guarding the nation on the high seas, and advocabed that
all aerial bombarément be assigned to the Naval Alr Service as part of
i%s rocomnaissance operstions from shore stations.

The issue of the control of land-basad bombardment was reviewed
by the Chief of Air Corps in 1927. He called attention to the persistent
Navy effort to wrest alr defense functions from the Army and stated that
neither service could harmoniously agree upon joint defense plans. He

complained that arnual aviation budgets were independently submitted
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by each service and acted upon by separate congressional commitiees,

132

and that this lack of coordination resulted in excessive naval
appropriations for its arm, thus placing the Army at a disadvanitage
in pursulng 1ts own aviation develo];msnt.6

One phase of the Army«llavy conbroversy stemmed from the fact that
the Army was orgenized at minimum strength in peacetime, since it was
the Yavy that was traditionally accepted as the fnfirst line of defense®
in tima of war, Not untll war was imminent would the Army mobilize to
its required strength, protected mearwhile by the strong naval fleeb and
coastal fortifications .7 With the advent of the long-range bomber,
however, Army aviation leaders could not accept this outmoeded policy,
since thelr defenmse operations were no longer restricted to the coasts.
So much pressure was brought to bear upon Congress by both services in
thelr endeavor to acquire contrel of land-based bombardment that a
gelect comittee was appointed to investigate the Mupliecation of Air
Efforte” The commitiee cibed the construectlon of naval air stations
at Hawaii and Panema, and the duplication of Army bombardment and
pursuit alreraft as oubstanding examples of the wasteful experditure of
public fundg. It recommended that this situation be remedied :i.mmecl:i.-av:t:.e1:;',s
ut there is no record of any decisive actiocn taken to restrain paval
alr developmentb.

The matter of defining Army and Navy air defense reaponsibilities
was referrad to the Aeronautical Board in Way 1927, but again no
agreement was reacheds Thus, the divergent views of the service
represcntatives were finally submitted in separate reports {o the Joint

Board. TIn the Navy report, an amendment of existing policy was
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recopmended to permit the employment of nawval aircraft "for atbtacking
eneny vessels over the sea by torpedeing and bcmbing."g General
Pabrick, the chief of Air Corps, who was the Senior Army Member of the
Aeronautical. Board, strongly opposed this recommendation as a definite
Navy attempt to alter existing law and regulations so.that it could
acquire greater control over land-based bombardment airerafi. He cited
ag an illustration the sxpansion of naval heavier=than-alr facilities
at Sand Point, Wash., which had originally been established as a maintenance
and supply bases Yet, in the Naval Estimate of Funds submitied for 1927,
the construction of a large hangar, rumway, and beach had been included,
which clearly indicated en intention to assign land-based aircrafi to
this areaz. DPatrick recalled that in a previous meating of the Asroe-
nautical Board in Nowember 1926, the Chief of the Navy Bureau of Aero-
nautics had declared that the Navy should be charged with all land-based
operation of bombardment and pursuit aircraft in order to provide unity
of air commapd and to assure adequate coast defensa.lo

The Assistant Secretary of War for Air F. Trubee Davison supported
General Patrick in this review of the long-standing Army-Navy conflict
over air defense, Subsequently the Judge Advocate General John A. Hull,
rendering an interpretation of the legality of the mmch-disputed law
segregating coastal air defense respomsibilities, advised thai the
clause in guestion constituted Mgeneral legislation of conbirmuing
application®™ and therefore could be eni‘oreed.n In viemw of this ruling
the responsibility for compelling the Navy to discontinue its unsuthorized
duplication of Army air effort was placed squarely upon the War Department.
Brige Gen., J. E. Fechet, Assistant Chief of Air Corps, urged that

SEGHRITY f“@ffﬁﬁ?ﬂ“i
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. immediate action he taken and, if necessary, that the War Department

sponsor further legislaticn to strengthen iis case. He relterated
Patrick's warning that the Navy was increasing its land-baged bomber
and pursuit alrecraft in preparation for agssuming control of Army defense
func’hions.la
Althoungh Air Corps leaders continued o complain about the secondary
role of their component in the Navy«lominated rnational defense picture
no deliberate action was taken by the War Department. Thus, during the
late twenties and early thirties, despite the exchange of numerous
memoranda and studies, meetings of the Aeronauwtical and Joint Boards,
occasional compromises, and strong words exchanged between high ranking
Army and Navy officers, the issue remained unsettled. Meamwhile Air
Corps investigabtors discovered whabt seemed o be a careful Navy plan to
. oust Air Corps combat units from coastal air bases .13 The first evidencs
of this plan came to light in August 1970 when Secretary of War Pabtrick J.
Hurley recoived a copy of a letter sent by the Navy Department to
President Hoover, coubaining severe oriticism of the Army air defonse
programe Shortly thereafier, the Secretary Hurley refuted the statements
made by the Navy and outlined to the President the unsatisfactory status
of coastal defense. He blamed the confusion which surrocunded Army defanse
responsibliity on the aggressive Nawvy attitude and deplored the latter's
unchallenged land-tased aviation development since the passage of the
Act of 1920, Immediste steps must be taken to correct the situation,
he stated, or the entire natiocnal defense system would be jeopardized.
Accordingly, om 9 January 1931, the Chief of Staff, General Douglas
MacArthur, and the Chief of Naval Operations, Adwiral W. V. Pratt, reached
| © RESHFrererrD
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. a mtual agreement based on the congressional statute of 1920, By

this agreement the air force of each service was to be "fres {to devalop
within well defined limits and each with a separate and distinct mission."lé

In his ammal report a few months later Gensral MacArthur defined the

agreement in these terms :17

Under it the naval air forceswill be based on the fleet and
move with it as an important element in performing the essential
missions of the forces afloat. The Army air forces will be land
based and employed as an element of the Army in carrying out its
mission of defending the cozsts, both in the homwelend and in
Ooverseas possessions. Through this arrangement the fleet is
agsured absolute freedom of action with no rasponsibility for
coast defense, while the dividing line thus established enables
the air component of each service o proceed with its own plamming,
training, and procurement activities with little danger of duplicating
those of its sister service.

Despite MacArthur's conviction that the question of coastal alr defense
was settled the Navy continued to develep its land-based aircraft,

. expansion of naval air stations conbtinued, and the Navy employed bombers
under the guise of ™yorpedo® and Ppatrol® airplanes,

Early in 1934 the Army members of the Aeronautical Board, in
reviewing nmaval aviation estimates for the next fiscal year, charged
that the inclusion of patrel and torpede planes not only violated the
Prati~MacArthur agreement but the Naval Operating Policy as well.,

When the Navy Buresu of Aeronautics objected to this allegation the

Board wrote soparate letters to the War and Navy Secrebaries requesting
138

a decision. Meantime, the Air Corps charged that naval air units had

gradually infiltered into Army air stations at Rockwell Field, Bolling

Field, Iuke Field, and Fort Lewis, and were mancuvering to establish

X
units at Langley Field, Mitchell Field, Albrook Field, and France Field. 9
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Tater in that year, the long dispate between the Air Corps snd the
Navy Department received an extensive airing in the private hearings
conducted by the Federal Aviation Commission. Secretary of War George H.
Dern invoked the alr defernse policies established by the Joint Board,
while Secretary of the Navy Clande A, Swanson criticized the Armyt's part .
in the systom, repeating many of the issues previocusly discussed and
placing special emphasis on limiting Air Corps aircrafi development to
those types required for land operations against av enemy engaged in
ground warfare .20

Betwesn 193l and September 1939, the dispute over air defenss
remaloed unsebtled, each service conbiming to expand igs aviabion
facilities to the full extent of ammual appropriations. In joint commitiee
and board meetings, although there was growing svidence of attempits
to coordinate aviabion problems (especially those regulabtions covering
joint action in case of war), friction aross whan the Navy insisted upon
assuming responsibilities lawfully charged to the Army., The Air Corps
atudies the Maval Appropriation Bill for 1937 and, at its request, the
General Staff wus informed that {the Navy had reguested 735 twin-engine
and six four-sngine patrol bombers to bs used for coastal recomnaissance
and protection of the sea lanss .21Thus the Navy contimued 1o ignore
the Army's authorized control of land-based bombardment.

Early in 193¢ the Plans Section pointed out ihat the Navy had
eight air stations within the United States, ous other under construciion,
and four additional ones recommended to Congress for early development.
This program, the Chief of Flans declared, directly violated the Act of

1920, an act interpreted by the Navy, ha said, as #%just s0 many useless
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words.? Six major naval air basss (three on the east coast and three on
the west coast) wore preparing to handle from 22 to 27 heavy bombardment
squadrons. He recommended, howsver, that no action be taken by the Air
Corps to prove duplication of bombardment effort, .since it would be
difficult to disprove the Navy!s stabemont that the patrol (bombardment)
airplanes were neaded for longwrangs recomnalssance with the Flast.

Because of the geographic and strategic isolation of the United
States, the commnecticn betwsen zea power and air power was intimate.
Initial air force operations, in case of an attempted enemy invasion,
would be concernsd with the sea and not with the land, and it was
important that the Navy be able to deploy air power as well as sea power
over the vast ocean areas that it was reguired to controls The main
point of contention betwean the Ammy and the Navy air defense policies
Jay in the Na¥ry claim that land-hbased bombardment operations were
necessary for ranging far over the sea lanes 4o protect coastal shipping
and to attack enemy vessels. Both services were highly mobile and if
provided with the propsr bases, the Army Air Corps considered itaslf
immadiately capable upon the outbraak of war of undertaking strategic
offansive operations over water, despite the Wavy belief that this
viclated Wavy responsibilities of coastal defense and disrupted unity of
air command.

Although there was an increasing appreciation between Army and Navy
air officers of the nscessity for close cooperation and coordination
betwesn aviation componesnts, the rivalry for air defense comtrol
prevented its full expression. The Air Corps realized that the

possibility of joint air operations in_ conjunction with the ground forces
RESTRICTED
SRR oAl
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on the continent was somewhat remote and that a joint plan for full
ubilization of sea power and air powsr was of far greater imporiance.
But with the Navy strongly exphasizing its superiority in ths role of
national air defense, Army airmen feared that their service was being
subordinated to a peacetime role of interior air police force. Their
persistent effort to warn the War Department of the impending deterioration
of the Alr Corps was motivated, according to the record, by a desirs to
maintain the rightful position of the service in the air defense picture,
and to prevent Navy duplication of land installations and combab alrcrafi,
so that on "i~day" Army aviation would be capable of performing its
vital miszion of protecting the nation.

With the outbreak of war in Europe the Air Corps attempted to
reach a closer accord with the Navy as to their respective air wmissiona
in the event of American embry into the conflicte General Armold, Chief
of Air Corps, submitted to the Joint Air Advisory Committes a strategie
gulde to facilitate this matter. Based on the provision of Army and
Navy joint sction as prepared by the Joint Board, it contained the
following missions, in the order of their priority:

(1) Deny establishwment of hostile air bases in the Western
Hemisphseraa.

(2) Defeat hostile air forces thab may be esbablished in the
Westeorn Hemisphere by air action againgi their baase estab-
lishments,

{3) Oppose the operabtions of hostile air forces by fighting in
the air.

(L) Operate against hostile expeditionary forces threatening
landing on our shores by destroying troop transports and

supply ships.
R’E S”I__ X1 f; ihf;.aj_
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(5) Operate in close cooperation with the other arms of the mobile
Arny in the conduet of land operations.

Although the Navy members of the Committee agreaed to the above
provisions in a subsequent meeting, they later repudiated the agreement
disclaiming any prior knowledge of the subject, despite the evidence
recorded in the minutes of the meeting. This repudiation was brought
Yo the attention of the War Plans Division. The Chief of Aly Corps
contanded that in order o avoild further dupllication of effort the
Navy should reconsider and accept the repudiated agreement to provide
smooth and efficient performance of national defense operabions. It
was not, however, mandatory that the Navy acknowledge acceptance of the
principles as outlined since they simply indieated the methods the Ay
intanded to follow in carrying out its duties and responsibilities toward
accomplishment of its mission, Goneral Arnold furthar suggested a
sshowdown® with the Navy to clear up the situwation bub advocabted 1f the
decision should be unfavorable that the accepied principles of Air
Corps employment, which had been approved by the Chief of Staff, be
adopted and pu:rsued.,2 .

In the ensuing months of 1940 and 1941, each branch of the servics
concendrebed upon meximum development of their air components and
sngaged In joint training ewercises and maneuvers within the limits of
their relative i‘unctions.ah Although little confliet in policies
pertaining to dual responsibilities in national defense was evident,
thera existed an undercurrent of friction and eriticism at various levels
of commande. Thus, in connsction with the performance of sea coast
recomnalssance Arny Commanders were advised that in order to prevent
infringement upon the Navy responsibiliby f.“orﬁ_ comiucting Yoff-shore
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patrol? the missions performed by Air Corps airplanes should be
raferred to as ®tactical recommaissance.? Concerning the proposed
drafts of preparations for joint opsrations in the Far East, Haowaili,
25
and Alaska, = Lbe Cols He Le George felt that it over-emphasized Navy
26
operations at the expense of the Army mission. Further, he stated, that
the augmentation of the Army Air Forces is asgumed (per the
draft) to be important in making increased air strength pobentially
avallable to support naval operations, and in strengthening the
power of the flesi for offensive operations . . . . The proposed
draft therefor /sic/, gives the Army and Navy commanders concerned

an incorract plcture, in that it presents but a part and not the
whola.

Pointing t0 the "essons of Norway, the acbion of the Eritish flaet

(as such) in the evacuation of Dunkerque, the impotence of the British
Moditerranean Fleet at Crete,* Colonel George went on to charge that the
Navy would make every effort to gain control of land-based bombardment,
and that avery concession made to the Navy in subordinating the AAF %o
its control, would strengthen naval claims to control of air force
gparations and coast defense .27 In an attempt 0 provide mores amicable
relations between the two servicez Brig. Gen. Carl Spastz on 7 November
1911 sent a list of instructions to tha Commanding Gemeral of the Air
Force Combat Compand for his guidance in fulfilling the Navy Western
Defense Plan No. 5 The Commanders of Army Air Forces emgaged in the
North Atlantic and southern coastal frontiers were to ®confer with and
Prepare plans in cooperabion with the appropriabe naval commander « + o,*
and to ™Mpartieipate in such cooperative and supportive operations as are
essential to affording the Navy rezal assistance in performavce of the
latterts assigned tasks in the actual or suspecied presence of German

2
or Italian FPorces.” Roth sarvicas grad.ua.lly racognized that it was
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esseptial for air units of the Army t.o perform alr recommaissance over

the sea in the interest of combat efficiency. In this comnection, the
Joint Board had prescribed that no restrictions be imposed upon the
complete freedom of the Army or Navy +to utilize against an enemy the full
power of all available aireraft and any and all facilities that might
he necegsary to make thabt power effec’ﬁive.eg

On the eve of the Japanese atbtack on Pearl Harbor the Commanding
General of the Air Fores Combat Command was delegated complete responsivility
for the preparation and exaecution of air plans for the defense of the
continental United States. This ineluded anthority for %purely Air
Force plans,™ combined operabions of air and greund forces, and ®joint
air support plans prepared by Commanders, Naval Coastal Frontiers and
the Commanding Generals of appropriate Air Forces.'}o Immediately after
the attack General Spaatz dirscted that action bae taken immediately to
place Army, Navy, and Marine Corps Aviation based in the conbinental
United States under ome coma.nder.Bl Yet, with the subsequent removal
of Army and Wavy Commanders at Pearl Harbor thes controversy flared anew,
and to such an extent that Secretary of War Henry L. Stimson sent out
a personal order t0 all commands of the Army in an effort to prevent
irresponsible criticism and unfavorable comments regarding actions
takan by officers of either branch. Stimson stated that such conduct
by Army of ficers would not be tolerated, since Pcooperation and
coordim-tion betwasn the two services can only be obitained by mutual
respect for each other and each othert's efforts. All cooperation with
the Navy should be carried out whersver nacessary, freely, willingly,
and complebely. Weo are all in the wer together and have tut one
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purpose-~the wiming of the war."32 | |

In the months after Pearl Harbor, the Army and Navy were primarily
concernad with building up their respecbive combat but this activity,
to0, led to further clashes. The Navy requested btransfer of approxi-
mately two hundred B~2i's and mine hundred B~25's and B-26's to their
air arm, a move which Col. H. T. George described as Wsuicidal to our
OFn 2ir program® considering the paucity of these planes for the Armyts
OWL. use ..53 Again the next month the Navy requested delivery of some
four hundred B-2i's and nine hundred B-25's, then scheduled for the
Army Air Forces, to the U.S. Fleet. A lengthy correspondence ensued
between General Armold and Admiral King in which tbhe various Army and
Navy interpretaticns of the Act of June &, 1920 were Ja'e:i.nr\rola:ed.31-L No
decision could be reached, however, and instead of furthering the
matual war effort the discussion was in effect accomplishing no more
than a revival of old differences between the two services. Genaral
Marshall took cognizance of this fact and on 2 April 1942 proposed to

Admiral King the following working agreement :35

Army heavy bombardment forcss in Hawail will be increased
tro full groups « « + « One of these groups will be attachad to
the Pacific Fleet on a permanent basis for the emergency, unless
sooner released by the Navy

L D L I I D D D TR NN N I D DN N DN 2 UK DT D D R N N D DN DN RN O B )

Army bombardment units will be supplied to Naval forces in
acecordance with apgresements for unity of command or operational
controls Other suitably located, Army bombardment units will
continue to operate in support of, or in lieu of, Naval forces.

Despite this proposal by General Marshall, the controversy continued
and rumors abounded. ILbes Gen. Davenport Johnson, Commanding the Caribbean
Defense Commend, in October 19Li2 mentioned these rumors (that a large
part of AAF equipment, mainly long-range bombers, was to be turned over

t0 the Navy for its opsrations) to General Arnold. Johnson deplored
ootk !"'ﬁ" %
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this possibﬂity, pointing ou:b 'l:.ha:h the nation could nobt afford o
support two air forces. He indicated that the development of air power
should ba consolidated under one head who should be on an egual status
with the Army and Navy Chiefs. The events of the war up to that time
had convinced him more than ever of the necessity of such a set-up,

since Meven a country as rich a3 ours cannot afford a dispersal of air

effort."36 General Arnold admitted that the rumors regarding the Navy's
attempt to acquire AAF long-renge bombers wers *unfortunately true' and
that the Navy had been in a measure successful. He reiterated a former
opinion that the splitting of the air forces would resuli in their being
relegated t0 a subordinate or supporting mle. The air lessons of the
war, he declared, were plain and unmistakable; the struggle to build up
the Ammy Air Forces so that the goal of mass employment could be successe
fully achieved would contimie to be the main objectivae Arnold stated
that ®we are battling to abbtain it in the face of many odds, including
contimed and persistent demands from the Navy for diversion of land-
based aircra.ft.ﬂ57

In 1943 the problem of the allocation of heavy bombers to the
Navy took a turn for the better, the main reason being increased
production and the consequent increasing satisfaction on the part of the
Army with the progress of their own expansion ;.'az'ogram.5'cs Indaed in
December 1943 the Navy's estimated meeds for airplanes through 1945
jincluded no increases in heavy land-baged bombers and a decrease in
medium bombora.

By the middle of 19l with the war at its height in all theaters

service differences rap:.dly bec submerged in the larger tasks at
Jt; "
e O
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at hande In @ memorandum from Govlu I..JH.’ Guyar in the Pacific theater
for example increased coordination and ceoperation are finally a
reality. Citing the Carrier Task Force strikes ageinst the Palaus
Islands and Truk, Colonel Guyer stated that "Navy operational plans . . .
called for close coordiration with AAR operations. This coordination
was readily accomplished."m And, as an example of unified command
and close colleboration of Air and Naval Forces, General Kuler pointed to
Admiral Halsey's command in the Scuth Pacific Zope, which consisted of
“imeorican naval, marine, and land forces, each with its own separate
air service,® Tn the composition of his headguarters, "the Commander
was an Air Corps General « « +, his Chief of Staff was a Captain of
the Naval Air Service, and his Senior Operations Officer a Colonal of
the Marine Air Force. This principle of intermeshing the various services
was observed throughout the chain of command and responsibility, and under

this unified command the cperational units were rapidly losing tha

conaclousness of their original Service differences.¥
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Appendix B
BOMBER CHART
Symbols
(1) Meximum Range (Normal Bomb load)
(2) Radius of Action (Approximate)
{(3) Operating Altitude
(L4) BService CGeiling
(5) High Speed at Operating Altitude
(6) Cruising Speed at Operating Altitude with Normzl Bomb Load
{(7) Maximum Bomb Load
(8) Normal Bomb Load
(9) Armament
(10) Armor
(11) Normal Crew
(12) Dimensions and Gross Weight (War Maximum)
(13) Gereral Description of Airplane
Date 1918
A. Martin ¥B-2 2 angines Loo hp each
1. €00 mis 7+ 1,500 1bse
2, 380 mie g, 1,000 1ba
Fe 7,?00 £t 9 3 X 30 cale
. 13,000 ft. 10. None
50 98.5 mph 11. 3
6. 85 mph 12, Span wJlt OF
Iength=iilit ON
Height-1h' On

i3.

Weight=12,075 1b.

Biplane constructiong fabrie covered wings and fuselage; fixed

four wheel landing gear and tail skid; twin rudders; gun in-
stallation in nose and rear cockpit with a tumnel gun uunder
fuselage operating from rear cockpit; external bomb racks,

Date 1921
B. Barling NBIL-1 é engines 520 hp each
1. 335 mi. 7. 8,000 lb,
2, 251 mi. 8. 5,000 1b.
3. 44,000 ft, 9, 73X 30 coal,
L. 10,000 fte 10. None
50 93 mph 1k, 11
6., 61 mph 12. Span =120 On
length= &5t On
T Hei%gg‘b— art gm

Rio

Weight= 11,000 1bs
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13, Triplane {or 2-1/2 plane) wi.th wings of wood and fabrie construction;
fuselage built in sections and of semi-monocoque type, strengthened
by longerons, bulkheads, and veneer; landing gear consisted of two
ntrucks,” each of which had dual wheels on front and rear axles;
gemisretractable nose wheels; four vertical rudders and fins, the
latter forming the interplane siruts of the stabilizers; guns
operated from five cockpits located in front, sides, and rear, with
tumel guns in bottom, front, and rear; external bomb racks.

Date 1950

Cs Xoystone B~34 2 engines 520 hp each

l. 510 mi. T+ 2,496 1b.

2, 382 mi. 8s 1,995 1b.

Be 5,000 £t 9. 3 x 030 cal,

Le 12,700 f%. 10. None

5. 102 mph 1. &

6. 76 mph 12, Span =~ Tht &m
length - L&' 1om
Height - 15t Oo#
Weight - 12,79 1b,

13. Biplane construction; fabric covered wings and fuselage; single
rudder; two wheel fixed landing gear and tail wheelj; gums in
nose, rear cockpit, and in tunncl arrangement baneath fuselages
external bvomb racks.

Date 19%2 (B=10=3 1935)

Ds Martin B«10 2 angines 675 hp each

1. 507 mi. 70 LI.,580 1lb.

2, 380 mi. Be 2,260 1be

Be 11,500 Tt 9e¢ 3 x 30 cal,

Le 21,000 £te 10, None

5« 207 uph 1. L

6. 178 mph 12. Span = 70! 6w
Length =~ 451 3
Height -~ 11' O
Weight ~ 13,357 lbe.

15. Midwing monoplana of all metal construction; monocogue fuselage

with corrugated top and bottom surfaces, smooth skin interior;
smooth skin wing with metal surfaces to rear spars; fabric covared
trailing edge, elovator, and ruddsr; gum turret in fromt cockpitj
bombs carried internally; retractabls landing gear and tail wheel,

RESTRICTED
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E. Bosing XBwl?7 ki engines 850 hp each
1. 2,260 mi, T« L,000 1b.
2, T00 mi. 8. 2,500 1b.
3. 14,000 £t 9, 5 x 50 cals
L. 30,600 ft. 10. None
5' 256 mph 11. 6
6e 228 mph 12. .Span - 103t 9"
Length - 68! L»
Height = 18' 3=
Weight = 34,833 1b,
13, All metal midwing monoplane with aluminum alloy stressed sking
semi-monocoque fuselage comsisting of longitudinal apd circum-~
ferantial stiffeners, ulkheads, and smooth metal oubside sking
retractable landing gear and tail wheal; air brakes on wheelss
wing flaps and conbrol tabs; flexible guns installed in nose,
one above and below the fuselage, and in streamlined *blisters®
on sides of fuselage, all manually operated,
F. Date 1943
Boeing B~17G L engines 1200 hp each
1. 3,630 mi. 7« 6,000 lb,
20 2,702 mi.o sc 2’500 lb.
3. 25,000 £t Do 13 x .50 cal,
L, 35,000 ft,. 10, Flak cartains for crew
5. 295 mrh 1i. 9
6s 250 mph 12, Span = 103t 9m»
Tength - &8t Li»
Height - 19t 1
Weight = 56,000 1b.
13. Similar {0 ¥B=-17, except that armament has been medified 4o a

chin turret, top turret, ball turret, rear turret, power operated;
redesigned empemmage surfaces; new type engine turbe superchargers;
daicing systam: oxygen equipment; wing fuel tankss self-gsaaling
fuel bankss external .bomb rack avallablaj complete radio and
navigation equipment; life rafb.
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Date 1938
Boeing B=15 L. engines 1000 hp each
le 3,800 mie 7+ 12,000 1b.
2. 2,950 mi,. 8. 2,500 lb.
. 6,000 ft. 9. 6x .30 cal, or .50 cal.
L. 1&,500 ft. 10+ None
5« 200 mph Jil. 10
6. 1}-[-5 mph. iz. Span —11].9' o

Length -~ 87t 11"
Height ~ 18! &
Woight = 70,000 Ibs. (approx.)

213 metal, midwing monoplane; retractable dual-wheeled landing
gears wheal air brakes; wing flaps and control tabs; heating and
ventilating system; deicing installation; fire protection
apparatus; automatic pilot; sleeping and living accomodations
for norpal crew; radio direction finding equipment ; machine gun
stations in nose turret, top turret, and in four streamlined
hlisters"” on side and bobtom of fuselage.

. He

13.

Date 1940

Consolidated XB=2 L engines 1200 hp each
1. 3,000 mi. 8. 2,500 1b.
2. 2,250 mi, 9. T x 450 cal,.

15,000 f£4. 10+ Hone
).-l.o 31,500 £he 1l. 6 to g
5+ 310 mph 12, Span =110t On
é. 230 mph Length ~ &7 2n
Te 8,960 1b. Height - 17t 11#

Woight ~ 56,000 1b.

ALl metal, high-wing, cantilever type, monoplane; wing in three
gsoctions and o now airfoil design, having straight taper and
high aspect ratios fuselage of alumirum alloy, monocoque design,
with flush riveted skin; twin rudders and finsj; retractable
tricyele landing gear; three-bladed, full-feathering hydromatic
propellerss hydraulically operated wing flaps, brakes, and boumb
bay doorss guns located in nose, in turrets on top and botiom
of the fuselage, and in the tail.
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Lot 1 i -
W%
Date 19kl
T. Consolidated B-2hJ L engines 1200 hp each

1. 3,6l mie 7. 12,900 1b,
2, 2,810 mi. 8s 2,500 1bs
3. 25,000 bk 9« 10x 50 cal,.
L. 28,000 ft. 10. Flak curtains for crew
Bs 297 mph 1. 8
6. 177 mph 12. Span - 110! O%

Length - 671 2
Height - 17' 117
Woight - &4,000 1b.

13. Similar to XB-2lj except that this model has new typa turbo super-
charger; complate radio system and pavigration equipment; automatic
Pilot; new nose turret, power operateds; improved fire power;
double bomb bay doors.

Date 1939
Je  Douglas XB-~19 L engines 2,000 hp each
1. 5,200 mi. 7« 36,000 1b,
2s 3,900 mi. Z. 2,400 1b.
e 15,700 ft. 9« 6 x .30 cal., 5 x .50 cal.,
L. 25f’000 ft. 2 x 37 mm. cannon
S5« 204 mph 10, Nope
6« 160 mph 11, 1o

12, Span - 212t O
Iength - 132t on
Height — Lot on
Waight - 160,000 lbe

13. ALl metal, low-wing monoplane with swept back leading edge and
training edge wing; single fin and rudder; retractable ftri-
ecyele landing gear; power driven turrebts in nose, upper front
and rear, lower front and rears tail gun manually operatedy
sleeping and living quarters for normal crew; geared engine
suparchargers constant speed, full feathsring propellerss wing
flaps and control tabs; automatic pilol; radio and navigation
equirment.
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Date 1943
RBoeing YB=29 !, engines 2,000 hp each
1. Ll-’sg.}. mi, 7- 16,000 1lb,
2e 34,395 mi, 8. 2,000 lb.
3. 93,000 e 9i 10 x 050 calt,
he 32,100 ft. 1x 20 mm. cannon
5. 368 mph 10. Pilot, bombardier, and
6. 250 mph fire control opersators.
11, 12

12, Span - 143 3¢
Tongth -~ 99t O
Height — 27! 9
Weight - 105,000 1b.

411 metal, nidwing monoplane with alurimum a8lloy stressed sking
rebractable tricycle landing gear; pressure cabin installabion;
engire turbo supercharger; hydraulic brakes; wing flaps and
control tabsj three bladed, full feathering, comsbunt speed
propellerss puns located in remctely controlled turrets in ugper
front and rear, lower front and rear; camnon in tail turret.

L.

135

Date 19hk
Boeing B-29 L engines 2,200 hp each
1. J.;,l;OO mi. 9- 10 x 050 cal.,
2. 3,300 mi, 1x 20 mm. cammon
3e 30,000 £, 10. Pilot, bombardier, and
L. 38,000 f%, fire control operstors.
5. 361 mph 1l. 10
6. 270 mph 12. Span = 143 O
7. 20,000 1b. Length = 99! o
&, L,000 1b, Hoight - 27! 99

Weight ~ 125,000 1b.

Similar to YB~20 except for following modifications: three
pressurized compariments (fore, afs, and stern); cemtral fire
control system with sighting staticns in nose, tail, top, and on
both sidesy turrets in upper front and rear, lower front and rear,
and tail; complete radio and navi-ating equipments special design,
full span flaps; improved bomb bay doors; four-bladed full
feathering, constant speed hydromatic propellers; engine~driven
electrical system; self-sealing fuel tanks.
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Date 19kl

Consolidated B=32 L engines 2,200 hp each
1. 5,625 ni. 90 10 % .50 cal.
2¢ 3,218 mi. 10, Pilot, bombardier, and
3¢ 25,000 f%. fire conbrol operators
L. 30,700 ft. 11. &
Ge 360 mph 12, Span = 135! Q"
&4 270 mph Iength - 821 11
7+ 20,000 1b, Heipht - 28 0% (Tread
g. 5,625 The heigh'b is 33' 0“)

Teight — 123,250 1b.

High-wing, single tail, all metal semi-monocodue constructiong
cabin supercharging installations turbo superchargers; guns ine
stalled in nose turret, front top turret, rear top turret, lower
ball turrset, and tail turret, all rzmobtely controlled from compuber
staticns; retractable tricycle landing tear; radic aquipment;
avtomatic pilot; s-1f-scaling fuel tanks; wing flaps and control
tabs.

Na

133

Date 19L5
Northrup ¥B-35 L engines 3,000 hp each
1. 5,200 mi, (es‘b-) Q. &x «50 ca.l.,
2, 3,900 mi. (esta.) 2 x %7 mmn. cannon
3. 35,000 ft. 10. Fuel (60%), crew, and engines
L. L;.O 000 fi. 11 &
5e 585 rph (est.) 12, Span = 172t O=
6e 290 mph Tongth « 53! o7
Te 32,000 1b, Height - 19t 3

8, 10,000 1b. Teight ~ 161,430 1b.

A11 metal, flying wing (tailless); submerged engines driving dual
rotation propellers through long drive shafisy retractable tri-

cyele landing gear (dual main vheels, single nose wheel); pressurized
crew compartment; dual turbo-superchargers; four eight-bladed
propellers, full feathering, comstant speed; central fire control
system with sighting stations upper and lower wing, nose, and tail;
turrets in upper wing, lower wing, tail, all guns flexible and
remotely controlled from sighting sta’oions; complete radio znd
navigation equipmonts auntomatic pilot.
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. Date 1945
O, Consolidated XB-36 6 engines (pusher) 3,000 hp each
l. 10,000 mi‘ 90 8 x .50 Cal.,
2. 7,500 mie 6 x 37 mms cannon
3« 30,060 fte 10« Crew and engines
e 10,000 fte 13. 9
5S¢ 372 mph (esbe) 12, Span = 230t 0¥
6e 279 uph (ests) Tength = 163t 0%
7e 72,000 1b. (for L,790 mi.) Height -~ L3' 11n
g, 10,000 1b. Height = 269,039 1o,

13. A1 metal, high wing, single tail, pusher type monoplane; ra-
tractable tricycle landing gear; pressure cabing selfe-sealing
fuel and oil systems remotely controlled power operated guns;
forward upper and lower fuselage turrets, locally operated and
pressurized; aft fuselage turrets and tail turret; complote
radio and navigation equipment; automatic pilob; dual turbo
superchargers; instrument landing devices.
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ArC Army Aix Cerps
AAFPGC Army Air Forces Proving Ground Command (AFFGC)
AAG Central Files of the AAFHQ, formerly under juris-
dietion of the Air Adjotant General.
Ac/ac Assistant Chief of Air Corps
Ac/as Assistant Chief of Air Service; Assistant Chief of
Adr Staff
ACB Air Corps Board
AC/HD Assistant Chief of Materiel Divisiom
Ac/s Assistant Chiel of Staff
AC/SD Asgistant Chief of Supply Division
ACTS Alr Corps Tactical Schoel
AD/AS Asgistant Director of Air Servics
ADC Adx Dofense Command
AER Amarican Expeditionary Forces
AFANC Alr Porce Alr Materiel Command
AFCC Air Fores Combat Command
AFDMR Air Force Directorate of Military Requiremenis
AFHD Air Force Historical Division
AFEDB Ar Force Regquirements, Dirsctorate of Bombardment
AFSAT Air Porces School of Applied Tactics
AG Adjutant General
APGC Ady Proving Ground Command
. AS Alr Staft
A3¢C Air Service Command
AS/fw Assistant Secretary of War
ATS Alr Technical Section
ATSC Air Technical Service Command
AWPD Air War Plans Division
C/AAF Chief of the Army Alr Forces
C/AC Chief of the Air Corps
C/4S Chief of Air Services Chief of Air Staff
(HIH Caribbean Defanse Command
C/ED Chief, Engineering Division
C/mES Chief, Experimental Enginssring Section
He Commanding General
Ca/ss Commanding General, Staff School
¢/1ID Chief, Information Division
Cing Commander~1n~Chief
CINCPOA Commander-lo~Chief, Pacific Ocean Area
c/¥D Chief, Materiel Division
cNo Chief of Waval Operatiomns
CPA Central Pacific Area
¢/m Chief, Plams Division
c/ps Chief, Plans Section
¢/BD Chief, Requirements Division
® ]{mebmﬁ
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¢/s Chief of Staff
. 6/sD Chisf, Supply Division
CS/GHQAF Chief of Staff, General Headquarters Air Force
CIID Cold Weather Tesbing Debachmesnt
DAC/AS Depuby Assistant Chief of Adr Staff
ne/Ne Deputy Chief of Naval Operations
DC/s Deputy Chlef of Staff
DG /OFM Director Gemeral of Office of Production Management
DHA Division of Nilitary Requirements, AEF
ED Engineering Division
EES Experimental Enginasering Section
FAC Federal Aviation Commission
FY Fiscal Year
GHQAF General Headgquarters Air Force
s General Staff Corps
HB Hoavy Bomber; Heavy Bombardment
HS Historical Section
JAAC Joint Air Advisory Commitiee
JAG Judge Advocate General
JB Joint Board
. NC Materiel Commmnd
MC/ED Matoriel Command, Epgineering Division
MD Maberiel Division
1) Materiel, Mainbenanes and Distribution
NAA National Aeronautic Asscciation
QAC/AS Office of Assisbant Chief of Air Staff
oA/ 0ffice of Assistany Secretary of War
0C/AC Office of Chiaf of Air Corps
OCEER Operations, Commitmerts 4and Requirements
OMC Office of Managemoant Control
os/w Ooffice of Secretary of War
D Proof Division; Plans Division
8/As Secretary of Air Staff
S/N Secretary of Navy
s/ Secretary of War
UK United Kingdom
TUSAFTRE United States Air Forces in the Far East
USSAR United States Strategic Alr Foree
. VHB Very Heavy Bowber; Very Heavy Bombardment
i s - ;.;
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NOTES
Chapter I
Mierial Bembardment,® Air Service Information Circular [ASIC/,
VI (15 July 1926), 27,

i1lied Bombing of Germany,” Air Service: The Genaral Service
Schools, 1920, pp. 117~18,

ACTS Manual, "A Brief History of the Air Corps," 25 Febs. 1927, De 53

Williem Mitchell, *The :iir Service ab the Argonne-ilsuse,® World's
Work, ¥XXVIII (Sepbe 1919), 552-60, —

ACTS Manual, "A Brief History . . «," p. 72.

Unpoblished study, "The Establishment of a Department of Aeronautics,®
prep. by direction of Brig. Gen. We. Mitchell, 17 Apr. 1919, p. 19.

Hearings « « « Senabe and House of Reprosentabives . « « Military
Affalrs Comuitbee « « « Creation of a Department of Aeromautics,
&6 Gong., 2 SBSSQ, Par . 19-33 (00120 1919).

Hearings « « « Subcommittee of the Commitiee on Military Affairs « » o
House of Representatives, 66 Cong., 2 Sess. (3 Feb. 1920).

Blerial Bombardment,® ASIC, VI, 27.
Speech before NAA, 15 Oct. 1923, in Aircraft Year Book, 192, ppe. 1ili-i;i6.

Hearings . . . House of Raprescentatives . . . War Department

* Appropriation Bill, 9 Cong.,°l Sess., 3620 (10 Feb. 1926).

"The War Department General Staff an Unlimited Autocracy,® 15 Feb.
1926’ p‘ 1.

Helle 10827, h}.l. Stat. 730, @ 001180’ 2 Sesse (1926)0
Armual Rept. . . . C/ACG, 30 June 1928, p. 13.

Yemo for C/AC from Maj, Hugh J, Knerr, 25 May 1928, in AAG L52.1,
Directive for Bombardment Planas /herainafter cited as "irective . . 57
It is worthy of note that the doctrine of bombardment employment at

this time wag bagically the same as the ona Jater adopted by tha

AAF and the RAF, respectively, in World War II.
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Notes, Chap. I

164

17

18,

26.

27+

28,

30,

3Le

32

P i;’k:“:"‘“ o I N
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Meme for GO, 24 Wing, by C/AC, 28 Nay 1928, in AAG L52.1.

1st ind, (memo for GO, 24 Wing, from G/AC, 28 May 1928), CO, &
Bomb. Gpe to €0, 23 Wing, 2 June 1928, in ASG L52.1.

24 ind. (wemo for €O, 24 Wing, from C/AC, 28 May 1928), CO,
21 Wing, to C/AC, 9 June 1928, in AAG L52.1.

Memo for C/MD from G/AC, 27 June 1928, in AAG L52.1,

1st ind. (memo for C/MD from C/AC, 27 June 1928), C/MD to C/AC,
21 July 1928, in AAG h52.1.

Memo for C/MD from €O, 2d Bombe. Gp., 15 Febe 1929, in AAG [52.1.
Ibid.

24 ind, (memo for CAD from C/AC, 2 Feb. 1929), C/MD to C/AC,
15 Jan, 1930, in AAG Lj52.1.

Memo for G/AC from Acting Comdt., ACTS, 19 Mar. 1930, in AAG L52.1.

2d inds (memo for C/AC from Acting Comdb., ACTS, 19 Mare 19350),
AC/MD o C/AC, 12 Apr. 1930, in AAG L52.1,

Ammnal Repbe o +» « Mate Dive, Part IT: *Engineering Activities,®
1550,

Final Repte « » « War Dopt. Spec. Com. on AAC (Baker Board),

Chart in Budget and Fiscal Qffice, AAF.

Mamo for all Commands from Lt. Col. F.M. Andrews for C/AC,
3 Dacs 1931, in AAG h52.1.

UK, Draft Disarmament Convention, Misc, No. 2, Air Armaments,
Artiecle 3L (16 Mar. 1933), p. 17.

Pralim. Repte « « ¢ Work of the Confersnce . . « Draft Convention
in the General Commission (May 27-june &, 1933), 80. /Official Nos
Confe D 171 (1), Geneva, July 1936/

Thid., 2.

Fepte & » « Special Commithtes . . . Bmployment of AAC under Certain
Strategic Plans (11 Aug. 1933), pe. 7, in AAG 334 ACB Studies
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3. Hearings « . » House of Representatives « « « Reorgan:i.za.tion of
. BAAC + + o, T3 Cong., 1 Sess. (preparegd statement submitted to Con~

gressman J.Je McSwain, 21 Feb. 1934, pp. 2-8), in 3AG 032,
Legislation-~Rastern Zone.

35, Rept. for FAC by Navy Depte, Nove 1934, pe Uie

26, Memo for WD Staff from (/S, sube: Conbrol of the GHQAF, n.d., in
AAG 321.,9A, GHQAF and Reorganization of AC.

37. Final Repte » « » WD Spec. Com. on AC, 18 July 1934, pp. 1h-15.
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NOTES

Chapter IT
lst ind. (_/ﬁemo}] for C/AC from AG, n.de), AC/AC to AG, 12 July 1935,
in AAG L52,1B, Hsavy Bomber.

Memo for 4G from C/AC, 1 Oct. 1935, in AAG 1;52.1, Airplane Require-
ment Program,

lst ind. (memo for AG from AC/AC, 8 Nov. 1935), AG to C/AC, 21 Nov.
1935, in AAG L52.1. _

Contract W535 ac-8306, 17 Jan. 19363 MD chart, Status of Deliveries
of Airplanes on 1936 Procurement Program /193&/; WD Spece Qtrly Repte
of Airplanes, 31 Mar., 30 June, 30 Sept. 1937.

2d ind. (C/AC from C/MD, 1 June 1937), OAS/W to C/AC, 2y Juns 1937,
in A4AG L52.1A Heavy Bombar.

Memo for all Stations from AG/AC, 6 Nov. 1935, in AAG 452,14,

Memo for Budget Office from Maj. B.E. Meyers, MD, 12 Oct. 1979,
in AAG 52,1, Airplane Requirement Prog.

Brig. Gen. G.R. Spaulding, AC/S, Staff Study: *iupmentation in
Aireraft « o o FY of 1938,% 25 June 1936, in AAG L52.14.

Memo for AG from AC/AC, 11 Sept. 1936, in AAG L52.1.

Memo for C/AD from 4G, 29 Sept. 1936, in AAG 152,14,

Memo for AC/AC from AG/SD, 18 Dec. 1936, in AAG L52.14.
Memo for CG/AAF from Brig. Cen. L., Miller, 15 Apr. 1943.

24 ind. (memo for CG/GHQAF from Lt. Col. R. 0lds, 25 July 1937),
Col. HeHs Knarr to C/AC, 31 July 1937, in AA(}_hEE.lA.

Memo for AG from CG/GHQAF, 1 June 1937, im AAG L52.1B.

2 ind, (memo for AG from CG/GHQAF, 1 Juns 1937), AC/AC o Ag,
9 Juns 1937, in AAG 452.1B.
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32
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35
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Col. H.H.0. Richards, G/iD, to Col. Follett Bradley, CS/GHQAF,
Uy Jupe 1937, in AAG L52.14.

lth ind. (memo for G/AC from Gol. F.M. Kemedy, 1l July 1937),
AG to AS/W, 20 July 1937, in AAG 452,14,

Maj. Gen. FM. Andrews to AR, 2% Septe 1937, in AAG Li52,1A. Some
of the points presented by CGen. Andrews enlarged upon those earlier
given by Gen. Westovar.

24 ind. (memo for AG from CG/GHOAF, 23 Septe 1937), AC/AC to AG,
30 Septe 1037, in &AG L52.1A.

lst ind, (memo for Comdt./ACTS from C/AC, 1 Oct. 1937), ACTS to
C/AC, 1L Oct. 1937, in AAG 461A Publieations (TH. L4O=15, p. 13,
Par. 116) .

Diractive for C/AC from AG for S/W, 19 Oct. 1937, in AAG L52.1A.
Memo for AG from C/AC, 2 Nov. 1937, in AAG L52.1A.

S/ to Aireraft Mamifacburers, 30 Nov. 19%7, in AAG 452.1A.
Memo for C/AC from AC/MD, 5 Feb. 1938, in AAG L52,1B.

lst ind. (memo for C/AC from AC/MD, 5 Feb. 1938), C/AC to CAD,
lh. Mar, 1938’ in AAQ ‘.|.5201Bo

23 ind, (memo for G/AC from AC/MD, 5 Feb. 1938}, C/MD to C/AC,
ly Apr, 1938, in AAG 452.1B.

CG/GHQAF to Brig. Gen. H.d. Arnold, 2 Apr. 1938, in AAG h52.1B.
Memo for G/AC frem C/SD, 10 May 1938, in AAG L52.1B.

Memo for AS/W from AG/AC, 13 May 1938, in 4AG L452,1B. Gens Arncld's
racomuendation paralleled thal made in Feb. by Col, Lackland,

Memo for C/AC from S/%, 8 June 1938, in AAG 452.1B.
Memo for AS/W from G/AG, 6 June 193§, in AAU L52.1B,
Memo for G/AC from AS/W, O June 1938, in AAG 452.1B.

1st ind, (memo for CG/GHQAF from AC/AC, 13 May 1938), CG/GHQAF to
C/AC, 15 June 1938, in AAG L52.1B.

Tbid.

Memo for AC/AC from C/AC, 23 June 1938, in AAG L52.1B.
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Memo for AG from CG/CHQAF, 25 June 193%, in AAG 1j52.1B.

Thid.

2d ind. {(memo for AG from CG/GHQAF, 25 June 1938), AC/AC vo AG,
29 June 1938, in AAG 452,13,

J.B. No. 349, 29 June 1938; memo for S/W from AG/S, 29 June 1938,
in AAG }.|-5201Bt

Vemo for C/MD from C/AC, 26 July 1938, in AAG L152.1B.

24 ind, (memo for AS/W from G/AC, 13 May 1938), AG to C/AC via
S/W, 6 Aug. 1938, in AAG L52.1B.

Memo for CG/GHQAF from AG, 22 Ang. 1938, in AAG 552.1B.

1st ind. (memo for C/AD from C/AC, 26 July 193%8), C/MD to C/AC,
5 Aug. 1938, in AAG L52.1B,

Ibid,

Memo for G/AC from AG/AC, 10 Aug. 1938, in AAG L52.1B.
Memo for AG from C/AC, 31 Aug. 1938, in AAG L52.1B.

1st ind. (memo for AG from C/AC, 31 Auge. 1938), AG to C/AC, 5 Qcts
1938, in AAG 360.01A.

Thid,

Memo for CG/GHQAF from Brig. Gen. L.W.liller, 15 Apr. 1943,

Memo for C/S from DC/S, 29 Nov. 1938, in AAG L,52,1B, The views
exprassad by General Marshail are in general a composite of those
long=expressed by Army heavy bomber proponents.

Cong. Rece, 76 Cong., 1 Sesse., 75 (L Jan. 1939).

Message to Senate, Cong. Rec., 76 Cong., 1 Sess., 218 (12 Jan. 1939).

Memo for AC/AC, WFD, frow C/AC, 1L Mar. 1939, in AAG 321.0,
Employment of AC.

1st ind. (memo for C/AC from C/¥D, 2k July 1939), C/4C to AS/W,
5 hug. 1939, in AAG Li52.1C HB.
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Chapter ITI

CG/53, Iecture, ®Alr Force Characteristics,? in AAG 3504001, Iectures.

ACB Rept., "Employment of Adrcraft in Defense of the Continental
United States” (Study No. 35, 7 May 1939).

Lecturs, *The Geperal Headguirters Air Force,® 9 Ocb. 1937, in AAG
350,001,

Memo for G/AC from C/PD, 1 Sept. 1939, in AAG 385 Misc. A, Warfare.
Memo for G/AC from C/FES, MD, 5 Octe 1939, in AAG L452.1C HB.

Memo for AS/W from C/AC, 10 Nov. 1939, in LAG L52.10.

Memo for AG from C/AC, 10 Nove 1939, in AAG 152.1C.

MC/ED, Research and Development Projects, 1 Jan. 194k (Lth ed.),
Pe 32. /hereinafter cited as MC/ED, Res. and Dev. Proj./

Reports « « o, passim., in AAG 3854, Warfare.

MD to Aircraft Manufacturers, & Apr. 1940, in AG 337, Conferences.
Ibid.

Memo for C/AC from C/AD, 29 June 1940, in AAG 337,

Memo for AS/W from G/AC, 10 Nov. 1939, in  AG 452.1G.

MO/ZD, Pese and Teve Proje, pe 32.

Ibid., pe 34

Memo for AS/W by C/AC, 17 Oct. 1939, in AAG L52.1, Airplane Require=
ment Program.

Memo for S/W from C/AC, 30 Apr. 1940, in AAG 385 Misc. Ae
Memo for C/AC from CO/GHQAF, 12 June 1940, in AAG L452.1C.
Memo for G/S from CG/ADC, L June 19LO, in AAG L52.1D EB.

Memo for C/S from G/AC, 25 July 19L0, in AAG L52,1D.
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. 21. Memo for C/AC from CG/GHQAF, 13 Ja.n. 191;1, in AAG 452.1E HB.

22, 1lst ind. (memo for C/AC from CG/GHQAF, 13 Jan 1941), C/AC to
CG/GHQAF, % Mar. 1941, in AAG L52.1E.

23, Memo for AC/S from C/FPD, 3 Feb. 1941, in AAG L52.1D.

2y, President to DG/OPM, L May 1941, in AAG L52.1, 1856 Bomber Program.
25. President to S/W, L May 1941, in AAG 452.1, 1856 Bomb, Prog.

26. Memo for C/AC from AS/W, 7 ¥ay 19hi, in AAG 452,1, 1856 Bemb. Prog.
27. President to S/W, L May 19la.

28, MNemo for CG/GHQAF from C/FD, 20 Juns IOL1, in AAG L52.1E.

29. MC/ED, Res. and Dav. Proje, phe 35-38.

30. Memo for AC/S, WPD, from C/AC, 5 Jume 1941, in AAG 381.B2, War Plaus,
3l. Memo for AG/S, TWFD, from C/ilF, 3 July 1941, in AAG 38L.B2.

32, Memo for AWFD from C/AS, 15 Aug. 19)1, in AAG 381.RB2,

33, 1lst ind. (inter-office memo for C/EES from G/MD, 30 Aug. 1941),
. C/EES to C/MD, 15 Sept. 1941, in ALG L5R.1F,

3. Ibid.

35« Memo for AC/S, WPD, from G/AS, 31 Oct. 1941, in AAG 381D, War Plans,
For a foll discussion of this controversy see Appendix A above,

36, Memo for AS/W from C¢/AS, 17 Cct. 1943, in AAG L52.1F.

37+ 1st ind, (President to S/%, 1L Oct. 1941), S/W %o President, 21 Octs
1941, in AAG 030 Misc., President and Comgress. ’

34, Memoif.‘or C/5 fram CG/AAF, 22 Aug. 1942, in AAG 353.l4, Bombardment
Tactics.

39. Memo for Air and Field Staffs from (G/AAF, 28 July 1942, in AAG 353.C,
Bombing Operations,

Lo. Itre, Air Marshall Harris to Tt. Gen. Arnold, 1 Aug. 1942, in
AAG 312,1E, Classes of Correspondenca.

la. Iord Trenchard, #Our War Policy," 29 fug. 1942, in AAG 360.01,
Policy.
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Memo for C/S from CG/AAF, 22 Aug. 1942, in AAG 353,LCG, Bombing
Operations.

Memo for AS from CG/AAF, 2 Dec. 1942, in AAG 201, Field, Gen. H.H.
Arnold,
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Chapter IV

Anmpal, Reports « « « Engineering Division « « « 1919-1926, in AAF
Iibrary. (hereinafter cited as Ann. Rept., ED/

The NACA had been established by Congress in 1916 to aid and direct
the desvelomment of military and c¢lvil airplanes by conducting
fundamental research, leaving the application of its findings to

the Army, Navy, and the aircraft industry (S/W to FAC, 31 Auge 193L).

Armn, Rapﬁ., ED (1925)’ Pe 33!

J.Be Kunkel, The Glornn L. Martin Co., to Gen. J.Je.Pershing, AEF,
19 Avg. 1918, in AAG L52.1A, Mariin Bombers.

Thid.
Memo for C/AC from C/ED, 1 Dec. 1921, in AAG L52.10, Martin Bomba

"Specifications for Bombardment Airplane (Martin Type),” 12 Apr. 1919,
in AAG A}-|-5E|1A0

3d inde (wrapper ind., GHQ,AZF, to C/AS, 12 Sept. 1918), in AAG L52.1A.

Memo for C/AC from Capt. W.R.Lawson, lth Sq., Langley Fd., 27 Aug.
1921, in AAG L52.1C.

Ann, Rept., ED (1921): Ps 3.
Arme Repte, ED (1922), e e

Memo for G/ED from C/AS, 19 Dec. 193, in AAG L52.1, Directive for
Bomb, Planes. The Bombardment Direchbive was a periodical document
presenting the Air Force mission, military characteristics of
bombers, and related material.

Ibid. Budgetary limitations sometimes necessitated shifting of
Tonds in order to complete a speecial project.

¥emo for G/AS from G/ED, 10 Jan. 1926, in AAG LS2.1.

Memo for C/AS from AC/AS, n.de (attached to memo for G/AS from

C/ED, sub.: Heavy Bomb. Davelopment, 10-12 Jane 1925), in AAG L52.1.
Report by Maje J.HePivie and Lts HeL.George for G/aS, 10 Apr. 1925,
in AAG }-I-anlo
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Apne Ropbey MD (1927), ppe L5=6.

M" Pe 35.

Ibidey pe Libe

Ibid., pe LE.

Tbide, pe L.

Memo for C/MD from G/AC, 31 Mar, 1927, in AAG 52,1, Direchkive + « +

1st inds (memo for Maj, H.C.Pratt from Lbe H.H.Gaorge, 21 May 1928),
Maje Hugh J. Kuerr to €0, 24 Wing, 2 June 1928, in AAG L52.1.

Am. Rep‘bo, LED (1930)’ p‘ 190
Ibidc’ Pe 2.
Ibido, Pe 224

Proceedings + . . Board of Officers, 26 Oct. 1932, in AAG h52.1,
Directive « +» + &

Atn, Rept., MD (1931), p. 28.
Tbid,

Amne Repbe, MD (1933), pe 1
Proceedings « « o, 26 Oct, 1932,
Ann, Repte, ¥ (1931), pe 2%
Tbid. |

Ibide, Pe ZLe

Amn. Rept., MD (1932), p. 11.

AAG File l52.1, Directive « » » (1933), passim.

Memo for CG/ASF from Brige Gen. L.WeMiller, 15 Apr. 19L3.

Memo for C/AC from Maje Follett Bradley, 27 July 193k, in AAG LS2.1.
Thomas Collison, Flying Fortresses (New York, 1943).

Accident — Wright, 30 Oct. 1935, in 3AG 000,93 (Special}.

Memo for CG/AAF from Brig. Gen. LJV.Miller, 15 Apr. 19l3.
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1st ind. (memo for C/AC from C/MD, n.d,), C/MD to C/AC, 10 Aug. 1937,
p. 3, in AAG 350,001 (Special)e

Thida

Chart + + + Bombardment Airplanes . « . 1 Aug. 1939, in AAG [52,1B,
Military Characteristics and Performance of Airplanes.

Materiel Division, #Characteristics and Performance of U.S. Army
Adrplenes,” 1fan. 1940, in AAG 52,1, Bulk Files.

Anne Repte, MD (1935), p. A,

Ibid.

Jbide, pe 1hs

1st ind. (AG to C/AC, n.d.), AC/AC to AG, 12 July 1935, in AAG L452.1B.
Memo for AG from OG/GHOAF, 1 June 1937, in AAG L52.1B.

AC/S, Staff Study (25 June 1936), in AAG 452.,1B.

Memo for C/AC from AG, 23 Sept. 1936, in MG 452,1A,

History AAFPGC, part XTI: ®Testing of the B-17 and B=glj,® p. 6.

Brige Gen. H.H,Arnold to C/MD, 27 Jan. 1938, in AAG L52.1, Foreign
Planas.

Memo for O/MD from C/AC, 19 Jan. 1939, in AAG L52.1C, HB.

1ot inde {memo for AS/W froem OC/AC, Mer. 1939), AS/W to C/As,
& Apr. 1939, in AAG L52.1C.

Chart . . + Bombardment Airplanes . . » Characteristics and
Performance, 1 Auge 1939, in AAG L452.1B, Mil. Char. and Perform, of
Airplanes.

Col. CoSpaatz, lecture . . «, 31 July 1939, in AAG 321.9 Al, Organization,
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1. 1st inde. (memo for C/MD from C/AC, n.d.), C/MD to G/AC, 10 Auge 1937,
in AAG 350,001 (Special).

o, TIit. Col. A.D. Surles to Boeing Aireraft Co., 5 Nov, 1936, in
AMG 152414,

%, Memo for C/AC from G/MD, & 4pr. 1938, in AAG L52.1B.
lte  Memo for AS/W from C/AC, 6 June 1938, in AAG L52.1B.
5. Memo for C/AC from AS/W, 9 June 1938, in AAG L521Be

6e Memo for AG from Brig. Gen. W.G. Kiloer, Acting C/AC, 27 Jan. 1939,
in AMG 452,1B, Military Cheracteristics and Performance of Airplanes.

7. Materiel Div,, "Characteristics and Performance of U.S. Ay
Airplanes,® 1 Jan. 1940, in AAG L5241 Bulk Files.

g, MD Report, 30 June 1gli.

9. AAF Biermial Repte to Cong., Oct. 2941, p. 35, in A=2 Library (US 9000,
15 Sept. 1042).

10. Rep’b., M'D/ES, 26 Jan, 1938’ in AAG }..152013-

il. MG/ED, Research and Development Projects, 1 Jan.loldy (Lth ed.)
hereinafter cited as MC/ED Res. and Deve Proj«/.

12, History AAFPGC, part XIT: fTesting of the Bw29,¥ pp. 2-3.
130 -IPE'O’ pQ 3‘

U, Case History of the R=3350 Engine, Doc. #79, pe 1 /hereinafter cited
as B=33507,

15. L'tro, Col. A.H. JOhnson, PD’ wF, to Arthur Nu.'bt, Wrigh‘b Aeron. Corp.,
26 ¥ar. 1943, in R-3350, Doc. 5l.

16. Telsge, Dre GeJs Mead, Consultant, Wright Aeron. Corps, to Maje Gen.
0.Ps Echols, AC/AS, MMRD, 21 Apre 1943, in Re3350, Doc. 56,

17« TWK, Brig. Gen. B.E., Meyers, DAC/AS, MMED, to CG/MC, WP, 25 Apre
1943, in R=3350, Doc. 57 ..
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& oy,
18, MC/ED Res. and Deve Froje W

19, Second Repte., CG/AAF o S/W, 27 Feb. 1945, pe &

20, History AAFPGC, part XTI, pp. 93-5.

21. Memo (umsigned) to G/AS, 7 Mar. 1945, in A-2 B=32 fila; ltra,
Maje HeSe Britt, Test Officer, AFFGC, to CO/AFPGC, 19 July 1SLS,
sub.: Rept. on Specs Overseas Proj. #982695, in PD files, cited in
Hist. APGC,I.

22, 1st ind. (mewo for Col. C, B, Stone, MM&D, from Col. J.F, Harly,
AC/SD, 1 July 1943), OAC/AS to CG/ASC, 12 July 1943, in AAG Lj52.1F,

25+ MC/BED, Res. and Dev, Proj.

8, Memo Repbe, ENG=50-979, 3 Dec. IS4%, in PD filea L52.1, XB=32
Airplane, cibted in Hist. APGC, I, 10.

2. 9% iz belived . . . there is nothing basiecally wrong with the
airplane . . « that cannot be fixed." (Memo for AG/AS, 0C&R, from
Brigs Cen. M.,E. Gross, G/RD, OC&R, sube.: Tests of Bws2 and XA-L1
Airplanes, 29 Auge 194L, in A-3 B=32 file, cited in Hist. APGC, I, 26.

26, Memo for G/AS from Erige Gon., Donald Wilson, AC/AS, OC&R, 1l Dece.
1oLk, in AAG classified record files h52,10, VHB.

2T History APGC, I, 15L.
28, Memo for CG/MD from D/B, 23 Sept. 1942, in AAG L52.1D.

2. Memo for Brig, Gen, 3,¥. Chidlaw, AC/AS, fram Col. T.A. Sime, NC,
30 Avg. 1943, in AAG Li52.1A.

30. Memo for 0/iS from AC/AS, OC&R, 22 Mar. 194l in AAG L52.1K.
31l. Memo for DO/S from OAC/AS, ¥MMD, 14 Mar. 194), in AAG 452.1K.

32, MUC/ED, Res. and Dev. Proj. The original design of the XBw35 was
counsidersd by the MD in 1938,

33, Telega, @anj Arnold to Ga/MC, WF, 2y Wov. 19433 memo for Gen,
Echols from Brige. Gen. Fo0. Carroll, C/ED, WF, 10 Jane 1944, in
Case History of XB-35 Airplane Project, Docs. 57, 62

3’-]-0 Ltro, M. Va:aik, Proj. Eng., WF’ to G/ED, Bomb., Bre, WF, 27 Nov. 1.9}4,-{-,
ip Case Hist. of ¥B=35 , . ., Doc. 25,

* 1’
36, Daily Dlary, MMeD and MD. REaS

£

35 MC/ED, Res. and Dev. Proj. e ae g " &
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37o Memo for AC/AS, MM&D, from C/RD, AC/AS, OC&R, 25 Apre 194k, in
AAG 152,028 Military Characteristics of Aircraft. Thase require-
monts and principle characteristics were declared to supersade
those dated 12 Oct. 1939 for heavy bombardment alrplanas,

%%, Interview by Maj. F.D. Walker, AG/HS, ATSC, with Maj. G.¥. Hard,
ATSC Iiaison Officer to B-29 Commitbee, 10 May 1945, in AAFATSC
History of the Supply, Maintenance and Training for the Be=29.
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CM, Maj. Gon. J.B. Chaney, Spec. Obs., to AG, 22 July 9la, in
AAC 335 Misc. 3B, Methods and Manner of Conducting War.

R&R (ReR, G/AC to /D, 18 July 1941), 12 to T&0 Div., 21 July 1913,
in AAG 385 Misce Be

Memo for C/AS from Maj. H.S. Hawsell, 26 Nov. 1941, in 234G 337,
fonferences.

Thide

Meno for Brig. Gen. J. McNarney, GSC, from Maj. C.A. Brandt and
Vaje. Be Walsh, 2l July 1941, in AAG 385 Misc. B.

Speech at West Foint Military Academy, & Dec. 1942, in AAG 350.0014,
Addresses, lectures, and Speeches.

Ltr., CG/8th AF to G/AS, 2 Jan. 1843, in 4AG 312,14, Operations
Letters,

Memo for CG/AAF from Comdt/AFSAT, 16 Aug. 1943, in SAG 353.410,
Aerial Bombing and Gunuerye.

R4R, Brig. Gen, B.L. Eubank, AFRDB, to Col. R.¥. Harper, GSC,
26 Octe 1942, in AAG L52.1E.

AFDIF, Diary, 18 Septe 1942, in JAG 319.1-3.

Air Historical Study, No. 18, Development of Tactics in the AAF
(30 May 1944).

Ibido, PPe h6-9-

For & thorough study of this activity see Air Historical Siudy,
No. 16, Modification of Army Aircraft in the United States, 1939=1945
(Ange 1947).

Memo on Fighter Tactics of GAF during Schweinfurt Raid, 1l Oct. 1943,
in AAG 373.14, Tactics and Technique.
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Memo for OC&R, Bombe Bre, from ORS, Hq. 8th AF, 25 Dac. 1943,
in B=17 Modifications file, OC&R, BE.

Memo for CG/Sth AF from AC/AS, OC&R, 2 June 19Ll, in AAG L52.1L.
Memo for WF from AC/AS, MMED, 20 May 19l)y, in MMED Daily Diary.

Yemo for CG/AMF by Director, ATS, USSAF, 30 June 104k, in
AMG 1521,

¥emo for AS/W from AC/AS, MWD, L July 19Ll, in AAG 452.13.
Memo for CG/%th AF from AC/AS, OC&R, 2 June 19k, in AAG L52.1%.
R4R, AFAMC to AFDMR, 11 Septe 1942, in AAG Li52.B, Modifications.

AAG %85B, Warfare, passim,; memo for CG/5th Wing, MTO, from
0G/97th Bomb. Gp., 2 Oct. 1943, in AAG 373.1, Tacticse

Memo for CG/MC from AFUMR, 1 Feb, 1943, in AAG 452,024, Modificatione

Ay Higtorical Study, No. 62, Modification of Army Aircraft in the
TUnited States, 19%9-19L5 (Aug. 19LT), pe 26.

Memo for CO/CHID from CO/"CT Flight, 16 Jan. 1943, in AAG L52.02A.
Mamo for CINCPOA from CG/CPA, 6 Dec. 1943, in AAG 385B, Warfara.

L+ Gen, George C. Kenney, Air Force « o « (June, 15L4).
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Speech at West Point Military Academy, 21 Dec. 1942, in AAG
35040014, Addresses, Lectures, and Spesches.

Statlisticsl Control Division, MC, Aircraft Acceptances and
Dsliveries, Oct. 19U3.
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Appendix A
Memo for AS/W from Maje. Gen. M.M, Patrick, C/AC, 9 Sept. 1927,
in AAG 111,3, Duplication of Effort between the Army and Navy
[Bereinafter referred to as Duplication/.
Thid.

Naval Appropriation Act for the Fiscal Year Ending June 30, 1921,
66 Cong., 1 Sess,., 133 (11 July 1919), H.R. 5608, Pub. No. 8.

Memo for AS/¥ from C/AC, 9 Sept. 1927, in #AG 111.3, Duplication . « + «

Amy Appropriation Act for the Fiscal Year Ending Jume 30, 1921,
66 Conge, 2 Sesse, 954 (5 June 1920), HeR. 13587, Pube No. 251.

Memo for AS/W from C/AC, 9 Sept. 1927, in AAG 11l.3.

Maj. T. DeWitt Milling, ™Air Power in National Defensa® (unpublished
study, 192}, p. e

Report of the Select Commibttee of Ingulry inte the Operations of the
United States Air Services, 68 Conge., 2 Sess., Hepte No. 1653
(1L Dece 1925),

Memo for BS/W from C/AC, 9 Sept. 1927, in AAG 111.3 (Proposed
amendment to JB 3h9, Serial 273, para. 2).

Aeronautical Board discussion of Air Defanse Policies, 22 Nov.
1926, ppe 2-1l, in AAG 323.5 (Special), Army and Navy Controversys

Memo for JAG from Capt. Ira C. Eaker, Ixec,, 12 Oct. 1927, in
AAG 323,5 (Special).

Memo for AS/W from AC/AC, 5 Nove 1927, in AAG 323.5 (Special)e.
Untitled Study, author unknown, n.d. (approx. 1934).
S/¥ to President, 22 Aug. 1970, in AAG 323.5 (Special).

Memo for C/S from Brig. Uen. C.E. Kilbourne, 27 Oct. 1932, in
AAG 3704350
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. 16. WD Prass Release, 9 Jan. 1951,

17, Annual Repte of G/S, in Report of the Secretary of War to the
President, 1931, pas 38.

18, Memo for ¢/S from AC/AC, 1 May 193k, in AAG L00.12, Army and Navy:
Procuramants No evidence of any action taken has been found, !
Adwiral B. J. King, succegsor to Admiral Prait, when assuming v
office had repudiated the "paper® agreement on air defense (saee
mamo for DC/S from It. Col. S.E. Fickel, 30 Jan. 193k, in C
AAG. 210.7, Misc., Comde)s by

19, Memo for DG/S from It. Col. J.Be Fickel, 30 Jan. 1934,

20. WD statement for FAC, 31 Aug. 193; Navy Dept. statement for FAC,
Nova 19&!-!

2l. This was considered typical of the Navy attitude toward the air
defense system since 1921, the Chiaf of the Air C observed,
in memo for C/3C from C/AC, & May 19364, in AAG OLS.4, Navy Dept.

22, Memo for G/AC from C/PS, 19 Jan. 1939,

2%+ Memo for WPD from C/AC, 5 Oct. 1940, in AAG 370.3D, Coast Defense,

2h. AAG 353D, Joint Training, passim.

. 25, Draft, from CNO and C/8 to CinG, U.S. Asiatic Fleet and CG/USAFFE,
1L Oct. 1941, in AFHD file 145.96-1L6.

26, Memo for C/i8 from AC/AS, AWFD, 21 Oct. 1941, in 145.96~1L6.
27. TIbid.
28, C/AC (for C/AAF) to CG/AFCC, 7 Nov. 1941, in 145.96-1L6.

29. Memo for C/S from S/4S, 13 Oct. 194Y, in AAG 370.D, Coast Defense.
See also JB 349, Serial 539.

30+ Memo, unsigned, for CG/AFCC, 5 Dec. 1941, in 1L5.96-1L6.

3l. Memo for Cols H.L. George from Cole K.N. Yalkery 9 Decs 1941, in
Ui5.96-146.

32, Memo for all Army Commands from S/W, 20 Dec. 1941, in AAG O45.,
Misc., Navy Dept.

33+ Memo for Gen, Arnold from AC/AS, AWPD, 15 Jan. 1942, in 145,96-1,6.
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3. Memo for C/AAF from CinC/U.S. Fleet, 20 Feb. 19L2; 1tr., Lt. Gen.
. H.H.Arnold to CinC/U.S. Fleet, 25 Feb. 1942 memo for C/S from

It. Ugn, H.H. A.rnold, 25 Feb. 19}42; ltro, GinC/U.S. Fleat to 1b. Gen.

H.He Arnold, 5 Mar. 19423 Jtr., CG/AAF to CinC/U.S. Fleet,

9 Mar. 1942.

35. Itr., C/8 to GinC/U.S. Fleet, 2 Apr, 1942,

36, Itr., CG/CDC to CG/AAR, 23 Sepbe 1942, in AAG 312,1F, Ops. Lbrs.
37, Tbr., CG/AAF to CG/CDC, 26 Qct. 1ohk2, in AAG 312,1F,
7%, MNomo for Gen. Meyers from Acting AC/AS, Plans, 30 June 1943.

39, Memo for Gon. Arnold from DC/NO (Air), sub.: Aircraft Prog.
T.Se NB-V',Y, 2% Dac. 191-[.3.

L0, Memo for Gen, Hansell thru Col. Toutzenneiser from Col. L.M. Guysr,
C/AC, Pacific Seection, 5 May 19hhL, Tab Bw3.

L1, TIbid., Tab D.
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