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PREFACE

The United States Amy Air Forces ehbered the second
World War wlthout a long-rangse fighter airplane, This type
of airorarlt, which escorted heavy hombers to and from their
targets, d1ld mt schleve satisfactory performance until late
1943. Its belated development comstituted one of the most
gserious errors in Ameriocn’'s pre-war planning, for by the end
of the second year of American air operstions in Europs 1t
was clear that heavy bombers, lacking fighter support, could
not penetrate deeply into enemy territory and adequately de-
fend themselves agalnst hostile interceptors., One of the
most important programs undertaken by the AAF in the midst of
the war was that of dsveloping and supplying sufficient long-
range fighters for escort purposes.

The wrlter has considered it expedient to develop the
problem of escort a8 a two-fold story. This study analyzes
the concept of the escort fighter as a tacticelly sound weapon,
and also discusszes the parallel technical development of range
extension, Separate treatment of these two mspects of the
problem should c¢larify the story,

Estimates of enamy aireraflt destroysd have been c¢ited
frequently throughout. this study., These constitute Eighth

Alr Force claims and not sctual German fighter losses, Un-
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Preface ii

fortunately, such estimates often were exaggerated, a fault,
however, that stems from the very mature of aerial combat,
Eighth Air Force lsaders, recognizing by the autumn of 1942
that claims of German fighters destroyed or damsged by heavy
bomber crews were too optimistic, made many efforts to scale
down statlistles and to correct procedures for reporting.
Figures on German Alr Force losses were important for the
strateglic planner, and it was in the realization of the need
for accurate data that Bighth Air Force commenders strove to
correct mistakes, A similar problem existed in ascertaining

Japanese aircraft losses in the Pacliflio area of operations,
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CHAPTER I
THE EARLY PERIOD, 1914-1941

Barly Tactics in Vorld War I

Only a few ilndividuals closely associated with aero-
nautical development visualized the unlimited field that ex-
isted for aviation in warfare prior %o World Wer I, A4lthough
they constantly advocated extensive use of the airplane for
future military operations, their efforts met with little
success among the majority of professional militerists, The
first use of airplenes as military weapons came in 1911l when
the Italians used them against the Turks in Tripoli to re-
connoiter enemy lines., But widely held military opinion of
the time probably was expressed by General Ferdinand Foch
of France who stated that the airplane was good sport but
worihlegs for use by the anmy.l

When the war bsgan in August, 1914, both the aAllies and
Germany were experimenting with power-driven alrcraft, but
they started the conflict with the idea that the airplane was
only & secondary unit of the reconnaissance service.® Some
military authorities, however, admitted that the alrplene
might be used for reconnalissance, messenger service, regulat-
ion of artillery fire, and transportation of staff officers,

but they still contended that aerial combat was a dmam of
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theorists. All alr units involved in the early part of the
war were used to obtaln information and received instructions
to avoid combat. During the initial stages of the campai gn,
in spite of the few airplanes available? and the limitations
of speed (a seventy-horsepower engine giving an aircraft
speed of sixty to seventy miles an hour), air reconnaissance,
for example, provided the English with valuable infommation
on the German attempt to outflank the British army at Mons,
and another sighted General Kiuck's swerve toward the Marne.o
Nevertheless, airmen, principally on their own initiative,
introduced combat into the sky. Rifles and pistols were the
only weapons available to pilots at the oubtset of the war and
when combat occurred it sometimes bore the appearence of an
exhilarating shooting match,® On 14 August 1914 an ine-
decisive duel occurred betwsen s French and a German pilot.
Another conflict on 28 August, however, between an English
airplane and a German proved more conclusive:?

An English pilot emerging from a cloud found
immediately beneath him a Gexman airplane. Swooping
down to within revolver shot he emptied all his
chambers with an effeect he could not observe because
the cloud once more enveloped him, Later on, when
he emerged from the olouds, he saw underneath a small
crowd gathered around a smashed airplane, and he came
to the comclusion thaet his revolver shobs had not
been without effect.

The belligerents alsc attempted aerial bombing early in
the war. Cerman planes bombed Compiegne in mid-August, 1914,
and three months later three English planes flew 250 miles
. over enemy berritory to bomb the Zeppelin works at Friedrichs-

8

haven. karly combab, such as described above, and irregu-

L. e - e e e . e et
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lar bombing missions were incidental %o the primcipal work
of reconnaissance, The German staff, reporting on aeroc-
nautics in October, 1914, asserted that "as experience has
shown, 2 real combat in the air, such &s journalists and ro-
mancers have deseribed, should be considered a myth, The
duty of the aviabtor is to see and not to fight,?

Whenever one side introduced a new plane or even an in-
novation, the other strove to equal or surpass it. For ex~
ample, eerly in 1915 the French mounted mechine-guns on the
upper wings of thelr planes, although the propeller often
himered firing in a forward direction. In May, 1915, the
Germans mroduced a new Fokker fighting machine equipped with
an interrupter gear which enabled the machine-gun to fire
through the orbit of the revolving propeller without the risk
of hitting the blales, These planes inflicted heavy losses
on English and French aireraft.i? With a need to protect

gbgervatlon cams a purely fighting le.t:'!.ne.l1

France, Epgland,
Germany, and Italy started development of very fast and highly
maneuverable combat alrplanes to prevent the snamy from ene
joying unrestricted freedom of the skies. The task of dew
stroying hostile aireraft in flight was assigned to combatb
ai:c'c::.'eamf'l;.l3 and it was then, after improvements were made in
the deaign of single=geaber airplanes, that the necessity for
orgenizing pursuit aviation as a geparate class of air forces
was realized.l®
. The development of bombardment, observgtion, arnd pursuit

planes was simultaneous. The bomber was a two-place plane,
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laerger and slower than the pursult; therefore, it was more
valnerable to attack, Its mission was to drop explosives
on enemy ground installations, communications, and civilian
production centers, It accommodated two men, a bombardier
and & pilob.l4 By late 1915 the British had established
bombardment 28 a separate wing of the Royal Flying Corps and
were deploying mass bombing by many planes over a single tar-
get satisfactorily. Pursuits now accompanied bombers and
reconnaigsance planes on many missions., Reconnaissance planes
also became more sSpecialized and were organized into highly
trained observetion groups. Some obgervation planes, like
the bombers, were two-seaters in order to accommodate a pilot
and an observer. They t00 were lesg maneuversble anl slower
than pursuits, and, therefore, easy prey %o the faster combatb
planes.l5
During the first year and s half of the war, pilots flew
alone and relied on thelr own individual skill %o trap an
opponent., The success of these "aces" lad to formation fly-
ing. As the methods snd results of thelr work became gener-
glly known, both reconnaissance and bombardment pilots learned
to exercise greater vigllance and 1t became more difficult
for the attacker to approach from an advantageous position to
deliver a surprise assault. OCasualties were numerous among
the single-seater pilots becauss the lome occupant of the
plane could not kesep his attention focused on ell directions

. at once..l6 The advantage, in many cases, gained by teamwork

T .
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in flying thus resulted in 3 decline in the effectiveness of
the "ace."L”

The British, to combat the Fokker plane, concentrated
their fighters in special 3quadrona.18 These pursuit groups
patrolled assigned sectors of the fromt to harry the enemy
by attacking whenever possidble and, thereby, afforded pro-
tection to their aircraft engaged in reconnaissance. Ons of
the first missions, therefore, assigned to pursuit was that
of providing protection to observation alroraft.lY By the
end of 1916 the belligerents recognized the use of three spec-
ialized types of aircraft: observation, bombardment, and
pursuit. Realizing the offensive cepabilities of the latter,
they sought means to protect the other branches with the
smaller plane,

At this stage of seronautieal progress in FEurope, the Un~-
ited States entered the war in April, 1917, America’s con=-
tributlion to the comnflict until that time had been in the form
of vast quantities of war materials for the alllies, Once in
the war, America sought frantically to build up & large air
force in a minimum of time.>? This resulted in diseppointing,
though sincere, attempts to contribube in a major way to the
production of aircraft and training of pilots., In April, 1917,
when General John J. Pershing became Commender-in-Chief of
the #merican Expeditionary Forees, he declared that of the
sixby-five officers and epproximately one thousand men in the
aviation section of the Army's Signal Corps, only five or

8ix could meet batitle conditions and none haé experience with

T e e e e e e
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guns, bombs, or bombing devices.zl The United States, lack-
ing in preparation, relied on her allles to supply most of
the combat aircraft and for aid in instruceting American pilets.ga

The problems which beset the allies in their conluet of
the war rapidly became those of the United States, Among
them was the relationship of pursuit to the other aviation
branches, In the fall of 1917 the Allies decided that the
gsingle-seater was becoming obsolete and should be reserved for
special I:ourpasass.“;'“‘:5 In December, General Pershing recommend-
ed that production of this type of plane be left to America's
a.llies..:34 The trend away from the single-seater grew out of
the pilots' inebility to protect themselves from fire af their
rear, Since two-gseater planes could deliver fire from hoth
front and rear, they seemed to have the ad'a'antage,gs but new
tactics in formetion flying brought the single~seater in
fgvor again, and it remained the most aggressive plane through-
out the war by placing bombardment and observation at 1ts
mercy.

Bombardment proponents naturally sought to provide for
the bomber's defense, Two principal courses of action were
open: one, to ipcrease its defensive armament, and two, Ho
provide an escort of pursuit planes to protect it ageinst
onemy abbtack on daylight raids. In time, both measures werse
employed, but in 1917 some questlion remained as to the
feasibility of conbinuing daylight bombing operatioms in

. view of heavy losses inflicted on Allied hombing forces by
encumy pursuit.ge’ Rather than lose this wvaluable weaspon the
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Americans perfected formation flying and emphasized more
accurate gunnery.2? But the solution lay in the pursult
escort, and bomber losses became appreciably lower (though
German attacks did not diminish), when friendly pursuib
suppor ted bombers to a target and back.

Although bombardment units desired pursuit protection,
the best method to provide this was by no means settled, an
argament that conbinued until well into the second World War.
There were two theories concerning protection: bombardment
pilote favored "close™ escort, which required pursuit planes
to fly in proximity to the tombers; pursuit pilots argued for
"convoy" escort, which permitted them to fly at 2 greater gisw
tance away from the bombers, thus gllowing more flexible offen-
sive action against the enemy., The Air Service decvided thatb
cloge protection should be given in only rare instances since
it violated the principle of economy of force and deprived
pursuit of an offensive role.>8 In the fall of 1918, the
24 and 34 U.S. Pursuit Groups, using the convoy system, es-
corted the American lst Bombardment Group.ag Employed in
this manner the pursuits destroyed more enemy planesa than by
using close support.30

By the end of the war the Americans had learned thab
bombers could not defend thomselves satisfactorily in the
face of hostile pursuit plane attacks without the aid of
escort. They also had discovered the value of extras gasoline

tanks for sdditional escort range.sl Whether escort should

I | R e
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be regarded as one of pursuit's chief functions was unsettled
in Movember, 1918, but the use of this plane for support and
observation hed been widely accepbed among Allied and German

pilots,>®

The Search for an Escort

In the first post-war decade attempts to produce a satis-
factory pursuit plane for escort failed because of teclmiesl
difficulbties, FPursuilt design was neglected and all that was
accomplished was to install more powerful motors.5® One
reason was the lack of agreement among alrmen on the type of
pursuit plane needed by the Alr Service., This was un~-
fortunate in view of the fact that pursuit aviation emerged
in 1918 as the branch which seemed to hold most promise for
the future., In 1920, Brig. Gen. William Mitchell, Assistant
Chief of Air Service, pointed out, "The most important branch
of aviation is pursuit which fights for and gains control of
the air. The pursuit can outmenuever any existing aircraft
of other branches of the Air Service: consequently, pursuit
aviation can bring an enveloping and surrounding attack in
three dimensions against other aircraft, which is decisive."54
However, the extent to which pursuit should be utilized for
ascort was unsettled. General Mitchell sald it was a
necessary 1f secondary mole. He believed that close supperd

for hombeaerdment was a waste of pursuilt and that its employ-

ment gg escort was jJjustified only in rare instances. Pursuit,
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he sald, should operate at some distance from bombers and
should deal with attacking planes as early as possible, Once
the bowbers dropped thelr bombs, however, he thought they
could defend themselves and that escorting pursuit should
range away in search of enemy planes.35

During the twenties only a few innovations were added to
the general escort tactics used in the first VWorld War.
Yursuits were to assist any bomber forced to drop behind the
formation and to prevent concentration of superior enemy forces
agalnst eny part of the friendly formation.® mThe basic tenets
of pursuit tactics placed escort under the classification of
"speeial missions,”™ and though pursuit and bombardment manuals
discussged escort,sV no new theories on its use were developed
for many years, Alrmen regarded ssScort as a legitimate
funetion for pursuit, but found no plane that could provide
it.

Most fliers considered the multiplace or two4lace btype as
ideal for escort since they believed its greater defensive
firepower was advantageous in missions that were lacking in
support.58 Ag early as 1922, Maj. Carl Spaatz, who commanded
the lst Pursult Group, said that defensive escort-typs pur-
suit required radius equal to the aircraft it was protecting,
speed superior to the protected planes, flexible machine-guns
for the observer, strength and manauverability.sg Later, it
was proposed that this plane not only heve radius equal to

. the btomber's, but that c¢limb and maneuverability should be
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sacrificed to high speed, Its armement should consist of a
%7-mm. gun and two ,50-caliber mechine-guns.i® oOne 4ir Corps
Tactical School instruetor sald that the single-seater pursult,
even with droppable tanks %o increase its range from 50 fo
100 miles, could net be expected to penstrate far into enemy
territory becanse the weight of ammunition amd gasoline
necesgsary for a long mission would reduce the plane's combat
efficiency.4l This assumption faced airmen whenever they
discussed a long-range fighter, Though this vproblem was
raised at a conference for Air Corps leaders at lLangley Field,
Virginia, in April, 1929, results of the meeting were in-
conclusive,4d

In spite of disagreement concerning the type of pursuit
plane required, the technical aspect of range extension showed
advancement, The Air Corps Tactical School text at the end
of the twenties, for the first time, discussed the development
of droppable tanks to increass the range of pursuit ple.nes;.43
In additicn, a memorandum to Materiel Division stated thab
auxiliary tankage would give a minimwa c¢ruising range of 600
miles to pursuit and that the auxi liary tenks could be dropped
in flight.** On the other hand, the Tactical School's 1929
manual stated that the efficient eruising speed of pursuif
and bombardment dif fered so much that a single pursuit group
could not sapport the latter on deep penebtrations through an
entire migsion., It recommended that two pursult groups be

. used: one to support the bombardment group to its objective;

|
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the other for support during retirement. It suggested
further that both should support bombardment when 1% was 16«
leasing projectiles over a target.45

In his informative book, Alr wWarfare, MajJ, William

Sherman, Chief of Air Corps Imstruction at the General Sor-
vice School, Fort Leavemnwor th, Kansas, ergued that tombard-
ment had considerable powers of defense, though it would be
subjected %o unnecessarily high losses if completely de~
pendent on its own powers, Sherman reasoned that since bombers
were usually called upon to penetrate deeply into hostile
territory and since their speed was so low that an effective
enemy ground observation defense system would have adequats
time to send up planes to intercept them, 1t was important
for bombers to be supported by friendly pursult aviation. The
pursuit plane, having & cruising speed which exceeded that of
the bomber by 40 to 80 miles an hour, bubt a radius of action
about one-~half that of the bomber, obviously could not cruise
with it on distant sorties. The best that could be accomplishe
od with limited fuel capacity was an sscort on some portions
of the quber:s trip when hostile pursuit was likely to attack.46
Sherman meintainsd stoutly that pursuit aviation "ils in faet,
the very backbone of the air force."®? He said that unless
other branches of aviation were tied to pursuit their value
world be reduced greatly. Without a pursuit force, the whole
scheme of air operations would fail agalnst an enemy strong in
. pursuit aircraft. He felt that as pursult aviation grew, 1t

would increase the effectivenessg of the other branches.48

e . e R e
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Sherman's advice was forgotten in the following years as
bombardment moved zhead of pursuit, which was pushed farther
into the background., The stage was thus set for an ere in
which the bomber became the supreme implement of asmerican air
POwWer.,
The Ascendancy of the Bomber and the
Escort Problem

The production of new tombers in the early thirties
all but eclipsed the escort idea and challenged the existence
of pursuit aviation itsgelf., The advent of the B-10%4Y and
the Yorden Merk XV bombsight in 1922 enabled the Air Corps %o
develop high-altitude precision daylight bombing.so AS B re=
sult, the btomber contributed to a doctrinal revolubion which
profoundly affected both pursuit and bombardment aviation, ot
Beginning with the B-9 in 1930, there followed a sSeries of new
bombers, each boasting improved speed, range, and genersl
performance. These planes, the B-9, B-10, B-12, and B-17,
represented such advanced technological improvements that
pursuit aviation, lacking parallel developments, soon became
a less importsnt branch of the Air Corps.®® Indeed, although
the Air Corps Tactical School textbook of 1980 indicated that
bombers would need escor‘n:,53 enthusiasts for the large plana
ingsisted that pursuit could not stop it.

An umpire of maneuvers in 1931 concluded that "due to
inereased speeds end limitless space, it is impossible for

. fighters to intercept bombers and therefore it is inconsistent
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with the employment of air force to develop fighters."°% From
these same exercises, Lt, Col, Henry H. Arnold, commander of
March Field, California, who ordered B-10 squadrons from San
Diego to attack March Field, concluded that fighters would be
ineffective in wartime.>® Again, = 1n 1954, when Arnold con-
ducted maneuvers on the Pacific coast, using P-26's and B-12's,
the latter a modified version of the B-10, he concluded that
i1t wes doubtful if single-seater pursuit, even flying 50 miles
faster per hour than the bombers, could prevent them from

b6

reaching their objective, He stated:O’

The present type pursult plane does not have
sufficient flying range Yo accompany bombardment
to the objective snd return, In addition it would
be a partial waste of the pursuit force to tis it
down to individual bombardment missions., + « «
Pursuit or fighter airplanes cperating from front
line airdromes will rarely intercept modern bombers
except accidentally., Such being the case, they
can norwally operate solely against other Pursuits
or Ybservation and it iz doubtful whether such
operations justify thelr existence,
another officer, Brig. Gen, Uscar Westover, Assistant Chief of
the Air Corps, in a discussion of the digparity in verformance
between bombardment and pursult, stated that "bombardment
aviation has defensive fire power of such quantity and effect-
iveness as to warrant the belief with its moderu speeds it
ey be capable of effectively accomplishing its assigned
mission without support."58 He declared thab nothing could
frustrebte accomplishment of a bombardment mission,
Another advocate of the large plane, Brig. Gen. Frank M.
. Andrews, advised his superiors that though bombers formed a

large target for hostile pursuit and antiaireraft fire, this
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was compensated for by their strength and defensive firepower.59
A glowing account written by arnold and Eaker is an example
of this outlook; 0
The Sombing/ formations will continue persistently
onward &as relentless as the waves of the sea., The
Tighting and pursuit planes will soon exhaust their
fuel supply, cease their attacks, and land for servie-
ing, but the bombers will complete their missions and
return to thelr bases to take on more bombs for other
operations, Once more the pursuit planes will rise
to the attack and endeavor to halt the seemingly end-
less stream of hostile bombers until the defending
alrmen are exhausted and the losses of planes becone
s0 great that the few effectives remaining can be
brushed aside with little or no effort, The bombers
keep coming,
Such stebements as the foregoing reflected Alr Corps skepticism
concerning the pursuit arm. Bombardment instructors at the
Taetical School taught that the backbone of airpower was the
large plene, They, too, championed the theory that heavy
bombers would attack from high altitudes in large formations
and would depend on their defensive firepower for protection,
Since few airmen then visualized single-seater pursuit with
enough range for escort, they assumed that bombers would go
to their targets and return without needing accompanying
fighters,®l If in this assumption bomber proponents seemed
overly enbthusiastic, they found justificabion in the relative-
1y poor performance of pursuit in the early thirties,az
especially when contrasted with the big bombers whose design
and characteristics were truly remarkable for that day. Dur-
ing the depression years the u.ir Corps devoted much of its
. resources to perfeoting a long-range bomber; obviously

pursuit aviation suffered,
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Instructors at the Tactical School did nobt face the ques-
tion digpessionately, Brig. Gen., Haywood S. Hansell, Jr., Te-
called many years labter that a strong rif't developed between
the bombardment and pursuit sections, which he said created
an impagse and resulted in a stubborn blindness that denied
the need for mutusl assistance, The whole doctrine suffered,
since there was no way to prove the validity of the question,
General Hansell has suggssted that fanatical belief in the
bomber's defensive power was not so much & cholce as an elsct-
ion to operate unescorted, since the bombardwment groups con-
cluded that fighters could not be built with sufficient range
to :a.cc:om.pan:.rthem.e"gc

In the face of this opposition pursuit enthusiasts con-
tinued to advocate the need for escort. They doubted the
bomber' s invineini lity, although many accepted its dominance
because they lacked enything resembling & fixed poliey on
fighter escorts, Pursult enthusiasts were more adamant, how-
ever, when the fighters demonstrated successful interception
in exercises held at Fbt. Knox, XKentucky, in 1933, against a
bomber force that bhad no protecting fighters. From this
exercise, Capt. Claire L, Chenneult of the Tactical School
drew two conclusions: (1) that pursuit could intercept bombard-
ment if furnished timely information and if the defense ares
had surficient depth to allow for necessary time factors, and,
(2) that vombers flying deep intio enemy territory required

. friendly escort to prevent losses, if not complete railure.65
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But the performance of the B-10 and B-12, even before the
appearance of the B=17 in 1935, led Arnold to say in his
memoirs that "notions that unescorted bombers might he able
to outrun defending fighters, temporarily existed, n®0
Those who favored puvrsult development realized that
there was a physical 1imit to the fighter, even with droppable
gas tanks for additional range. A Tactical School manual,
"The Air Force," stated that pursuit carried ite fuel in two
tanks of aprroximately equal size, one droppaeble and one fixed,
A8 soon ag combat appeared imminent, the escort pursuit
dropped its "belly tank."®? The manual acknowledged that on
short penetrations escort might be unnecessary since the
bombardment plane could #1y at a speed fast enough to avold
hostile pursuit directed ageinst it in enemy territory. How-
ever, the manual advocated esccrt for deeper penetrations.68
A pertinent section stated:69
« » » 1in case specigl support has been decided
upon for a bombardment or attack mission, send such
nmumber of pursuit as will be superior to the nunmber
of hostile pursuit that will be encountered, less
those that can be neutralized by the support form-
ations. If practicable, to insure control of the
air to an even more certain degree during the
operation, do not consider the defensive power of the
supported formaition.
The manual acknowledged that the existing single-seater
pursult with a droppable tank could not support friendly
alr units to the depth of penetration possible to bombers.
It declared, "if 1t is necessary to support friendly air
. operations to their full depth of penetration, other means
wust be provided, Lacking such other means, operations by

night must be undertaien,™’ 0
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The commanding general of GH; Air Yoroce, liaj. Gen. Frank
Andrews advocated the use of additional fuel tanks %o increase
the range of intercepbors. Iz 1930 he wrote to the Chief of
the Alr Corps that an interceptor should have an external,
droppable fuel tank with capacity for ome-hour of full-throttle
operabion at a ezrucial altitude, He thought this tank would
be useful in ferrying flights. He d4id not consider it part
of the equipment for military missions nor the designed use-~
ful load.”’l At the time Andrews was writing, the .Air Corps
regarded interceptors as short-range planes with limited
funetions. The staff held that an enemy plane could intercept
a small fighter halfway to the target and force it to drop its
extra fuel, thus nullifying its further use as an escort.
Clearly, the answer was in another type of plans. This initi-
ated @ searching inquiry %o find the right aircraft,’?

Reconsideration of a long-range escort fighter came at
a time vhen air-defense problems were limited largely to a
program of continental defense. In late 1934 the Alr Corps
developed an interest in a bomber-destroyer type aircraft
which would have long range and carry both small - and large-
caliber guns., It commenced a series of studies 4o determine
the type of plans nceded for long-range missions, and
naturally, the Alr Corps boards took the pursuit problem in-
to consideration. Thelr findings and recommendations covered
many aspects of pursuit aviation, imncluding mulslengine and

. single~engine types, multiplace and single-place planes.
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Though the question of range, purpose, and armament recelved

attention, in the final analysis no fixed policy developed

concerning the role for pursuit escort.

At the end of the twenbies the Air Corps considered

the multiplace plane as the most satisfactory for pursuit.73
Colonel Arhold, in late 1934, pressed the Chief of the Alr
Corps for a new design of a multiseater escort fighter,
though he admitted the dirficulty in developing such a plane.
Arnold believed thet the B-12 was unsuitable as a multiseater
escort, partially because of the demend that 1t should out-
perform other htombers. He thought a multiseater should carry
gight to ten guns, some of large caliber, and enough fuel %o
equal the bomber:s rapge., He thought a compromise might be
made to give the multiseater the necessary performance, with
armament added in the amounts necessary for an escord plane.74

In ¢anuary, 1935, the Air Corps Board, convening at

Maxwell Field, Alabams, considered the multiseater/single-
engine fighter, but Instead recommended adoption of a two-
engine plane, According to the Board's specifications, the
plane would include four fixed ,50-caliber machine-guns and
one flexible ,30-caliber gun, carry not more than five bomba,
and have sufficient range to support the longest bombardment
mission, The Board anticipated that with reduced gas load
the airplane could glve bombardment close support.75 In
February, 1935, the Chief of the sir Corps requested the Chief

. of Materiel Division and the President of the 4ir Corps

Board to submit their opinions on adepting such a plane, amd
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to glve the weight aend performance estimates it might require.76

The board concluded that an escort plane should have
the following characteristics: a speed 25 per cent greatar
than the bomber, range at least equal to it, ceiling as high
or higher, and an extremely rapid rate of climb. The board
believed that a plane meeting these qualifications would be
larger than tie bomber and that 1ts qualities as a fighter
would be impaired. The report said that "the performamce re-
quirements for interceptor type pursuit differ so greatly from
the requirements for a fighter to aceompany and give close
support to bombardment that any abttempt to cover both fields
with one sirplane would . ., . result in exbremely unsatis-
factory performance for both functions."?? The board noted
that there was a need for an interceptor-type pursuit plane,
but that additional support for bombardment had not been
proved. It did recommend, however, that steps be taken %o de-
termine the need for escort, and asked bombardment to exhaush
gvery means for its own defense, Only after mll other means
failed should additionsal airplanes be sought for close support.
The board advocated development of an expsrimental fighter
from an "existing type" for this purpose, bubt requested that
the project be conducted only if it 4ld not interfere with
the progress of other branches of avistion until the need for
#n escort plane was demonsirabed thoroughly.qs
In Yebruary, Wright Fileld engineers completed their

. studies of the two-engine pursuit plane., One design, desige

nated No, 301, was basically a B-10 btype, a mulbiplace fighter

» e rnra s - -
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%o be used as an escort. The second, No, F13, was a two-

place pursuit plane. Eecause of iir Corps Doard recommendations
that pursuits have a margin of at least 50 mileg an hour over
bombardment, the engineers pointed out that its fuel lead would
have to be reduced, thus lessening its radius of aection and
ugsefulness as an escort fighter. .4Additional weight on the

B~10 from increased ermament and from strengthening the struct-
urgl design made 1t heavier than the vomber. The engineers
concluded that the multiplace fighter would have less per-~

formance than the bomber, 79

They rejected the second design
also because of performance limitations, and informed %the
Chief of the Air Corps that both planes were inadequate as
weapons .80

In 1935 the ..ir Corps rejected all two-place dasignsg sub-

mitted to it since none was sulficlently advanced.sl

To be
sure, the Tactical School text of that year acknowledged that
pursuit, if attacking in superior numbers, could possgess an

"overwhelming superiority in . . . air c:omba'ls,“a‘g

and that ex-
p erience might prove escorbing fighters essential, EZowever,
the text continued, escorts would neither be provided nor re-
quested unless experience'! showed that bombardment could not

83 This wes in accordance with the

p enstrate enemy resistancs.
Adr Board's January recommendations,

Nobwithstandlng the verdiet of Wright Field englneers,
the question of using a multiengine/multissater fighter arose

. again when a Tactical School instructor said that the escort

L R

~ THIS PAGE Declassified IAW EO12958



This Page Declassified IAW EO12958
... _________________________________________________________________________________________________|

Chap, I 21

anawer still lay in employment of a plane similar to the
bomber. He advocated lons-range, multiengined fighters as
an organic part of each tombardment group.a4 G, initiated
specifications for this type of plane in July, 1936,8°
Thig plane was a fTighter with bomb-carrying capacity. In
response to criticism of this large plane, GHQ complained that
some of the pursuit advocates "still want to cling to the
idea that a multitude of guns and bombs can be flown by a
single engine airplane, which is already handicapped to a
greater extent in its performance than a multi-engine alr-
plane, even with a reduction in weight."as The GHG furiher
stated that the short-range pursuit should remain an inter-
ceptor, with the bomb-carrying and useful-load provisions
eliminated to afford it more climb,®? The Tactical School
textbook of 1937 concurred with GHG and stated that the two=
seater "has no value in either short or long-range operations
and that development should be along the lines of (1) a high
performence, short-range airplane for offensive work only, and
(8) a heavily armed long-range multi-seater capable of offen-
sive and defensive tactics,n88
The experience of the 3Spanish Civil War (19%6-1939),

demonstrated to some obaervers the vulnerabiiity of the bomber,
though a majority of fAmerican alrmen still regarded it as
invincible against pursuit attack., The Army »ir Corps saw
nothing in aerial warfare in Spain to suggest a change in

. its own do ctrine.ag Most of the aircraft employed was ob-

solete; the tacties ill-defined, Furthermore, it was

. [T [—— - [ [E——
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impossible to judge amccurately the potentialities of mass
formations operating under capable direction because of the
comparatively small numbers of fighters and bombers em-
vloyed. Nevertheless, American obhservers reported that one
of the lessons learned in Spain was the need for protection
of bombers--a lesson which became painfully acute to Air
Corps planners in World War II, The observers said single-
place escorts were the only effective proteotion against
abtacking fighters.go Tor example, the German Junker 52,
lacking adequate firepower in its nose, was so much at the
mercy of an attacking plane in that quarter, that many of
its unescorted missions failed completely.gl imerican in-
telligence reports pointed out that defensive armament
oreated no problem for the attacker, which to observers il-
lustrated further the need for escorted bombling formations.g2

The Spanish Civil War also convinced some Germsn pilots
of the vaiue of sscort, but if Germany saw this need she
failed to provide her own air forece with a plane suitable for
long-range escort operations.95 General Arnold reflecting
on the Spanish war in his memoirs, wrote:94

The escort of bomber formations proceeding to

andi from their objectives, by double, or more than

double, their number of fighters has besen found on

both sides to be a necessity, notwithstanding the

ability of the bomber to shoot down fighters. Yet

we in the Ynited States were still debabing the
need for fighter escorts for bombers.
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The ominous events in Burope during this period, which
culminated in the Munich crisis in September, 1938, prompted
the administration to undertake a vast expansion of military
forces in the United States with particular emphasis on air
power. General Arnold viewed this program as the "aiir Force
Magna Charta."95 Kot only was the pursuit branch to See ex-
pansion, but there ocecurred renewed interest in the fighter's
capabilities, The favoreble performance of pursuit aviation
in Spain, partiecularly by German lLiesserachmitt fighters, and
the poslitive advance in interceptor develomment--these, and
other factors, presageda re-esvaluation of the fighter, In-
dicabtive of this change in attitude was the opinion of offi-
cers in the 8th Pursuit Group who stated that the mulbti-
seater/multiengine fighter would be valuable for close pro-
tectlion of bombardment, They bellieved thab this plane should
have slighitly greater range than bombardment and carry from
12 to 15 .50-caliber machine-guns.®®

Tactiedl School instructors now baught that pursuit,
light bombardment, and observation, if available, counld per-
form important supporting operations to insure successful
conduct of a bombardment attack, but that unsupported bombard-
ment units could handle their own reconnaissance and defense,S’
One instructor, Capt. Harlan T, McCormick, stated that the
speed of the muliiengine fighter would be reduced by the
additional welght of the fuel load, , but that this disadvan-

. tage would be offset considerably by its increased firepower.
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To MeCormiek, escort planes seamed as logical as the pro-
tection of capital ships by destroyers. 4de said that any

means to save the hombers from atbtrition at the hands of

hostile pursuit should be tried.”®

A% a Wright Field confersnce in 1938 to discuss an escort
plane, airmen agreed that the Alr Corps had a legitimate place
for this type if it was used for support of the other branches.
They recommended that an escort plane have & maximum fire-
power to the front end rear, and some ability to deliver fire
above and below. They rejected the two-seater plane, however,
as having no place in modern aviation since they believed it

filled reqiirements neither for an interceptor nor for a

long-range pursuit.gg

The confusion which continued in the quest for an escors
is illustrated in Alr Corps Study Mumber 35 of May, 1939,
which concerned itself with determining the most effective

method of employing aireraft in defense of continental United

States.loo In a section entitled "The Army Air Component,

Tactical Requirements," the study stated that security-force
aviation had the task of protecting friendly bombardment over

enemy territory and in the vieinity of its objective. The

study said:l°1

The higher operating speed of modern bombers in-
creases The diffieculty of interception by hosbtile
pursuit and thereby lesserns the need of support by
friendly pursuit., The increased operating radius of
bombardment aviation facilitates the attack of ob-
jectives which may be mostly far beyond the range

. of the pursult or fighter airplane. There appears to
be little, if any, possibility of ever building an
accompanying fighter with en operating range compar-
able to that of bombardment and also fighting
characteristics, which would enable it to cope with
the enemy pursuit in the vicinity of the bombardment
objectives.
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In a discussion of counter air force operations, this
study observed that smericen pursuit should be designed
primarily for successful interception and destruction of
hostile bombardment over or near friendly territory. ©Such
missions effectively performed would conbtribute to the ab-
trition of an enemy striking force. It considered desirable,
but impractical, the employment of fighter asircraft in de-
fense of bombardment unite opersting far within enemy terri-
tory., The study also stated that bombardment units needed
to place their prineipal sgecurity on their own high operat-
ing speed and defensive srmament. Thers sesms to have been
some doubt about the armement, however, for the study stated,
"shere appears to be room for considerable improvement in
the defensive armament of tombardment airplanss and this
matiber should receive careful attention."loz

In preparing for this study, the board distributed
guestionnaires to several Air Corps organizations, includ-
ing the 2d Bombardment Wing, the lst Pursuit Group, and the
9th Bombardment Group. To the guestion of %o what extent
and in what manner the improved performance of aircraft in
recent years had affected the technique of air attack and
gir combat, one reply asserted that increassed speeds of bomb-
ardment planes, coupled with increased ceilings at which
they could effectively operate, had decreased their wvulner=
ability to pursuit abttack., Further, this answer said, with

. a speed equal to and often superior to pursuit, bombardment
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no longer haed to use formation tactics to provide effective
concentration of machine-gun fire. -f bombardment did not
rely on formation flying, it could operate independently and
thus avoid interception. +“ursuit interception, therefore be-
came & matbter of split-second timing in which the provability
of catching the bomber after its initial drive was slight.lo5
The 9th Bombardment Group answered the gquestion by stating:
"The principal effect of the increased performance of modern
aircraft on the technigue of air attack and air combat has
been to virtually eliminate pursuit support of bombardment
and to materially inerease the possibility of the elemsnt of
surprise.“104

To the question of what maximum radius of action certain
types of defending aireraft should have, the 34 Bombardment
Jiing replied that pursuit aircraft could never provide close
support for bombardment on long-range operations; therefore,
the radius of action required should be determined by the
distance away from & defended locality pursult must lntercept
hostile high-speed bombers. A4 minimum of three hours' fuel
would be required to permit converging inbterceptions from a

wide front on high-speed, long-range bombers.lo5

This wing
appealed for development of a long-range esecort fighter on
the agsumption that the progress in design might make such a
plzns possible.lo6
inother of the board's questions was whether bombardment
. aireraft should be afforded air protection over enemy terri-

tory or in the viclnity of defended objectives, The End
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Bombardment Wing atated that on long-range missions where
neximum edvantage could be taken of altitude, time, speed,
cloud cover, and scheme of maneuver adaptable to the situa-
tion, the presence of supporting aviation, if within its
range, too often served to alert hostile defenses and deny
bombardment an element of surprise, which would sacrifice
gecurity. The wing believed that on so-called combined
missions with escort pursuit, coordinated attacks required
bombardment to attack at a specific time or within = limited
time bracket. It therefore concluded that at high altitudes
where high winds prevailed, time schedules could not be

met without excessive adjustment of throttles--which would
inerease the risk of detection from the ground due to ex-
cessive noise--or without killing time while over hostile
territory, which would also increase the chance of inter—

ception by hostile air units.107 To this seme question the

1st Pursuit Group replied:lo8

it is believed bthat bombardment aviation will re-
require pursult or fighter support only when the situ-
ation demands operations over prolomged periods a-
galost a single objective or a number of objectives
in a specific limited area, The need for pursuit
protection is not apparent under conditions when bomb-
ardment can select the time and place of attack a-
gainst & large number of widely Scattered objectives.

To another guestion of whether there was a need for
pursuit or fighter aireraft to accompany bombardment over
enemy territory, the answer given was "I'o." One reply

. stated that bombardment over snemy territory should be able

L . — C e e
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to take care of itself up to the ftarget, but suggested that
once the objective was reached and bowbers were homeward
bound, pursult defense might be desirable, The answer con-
cluded that the normal pursult flghter with a 500-mile
radius could be used.log
The Alr Board concluded from its studies that the ideal
pursuit plane should have a minimum taetical operating radius
of 500 miles, minimum speed of 425 miles an hour, and be so
designed as to support bombardment on missions exposed to
ensmy attacks. 110  The vosrd considered hostile pursuit,
not antiaircraft fire, the greater menace to bombers and
stated that "alr missions should be afforded friendly pursuit
protection whenever practicable,* 11
Bogides the ambiguity of the opinions expressed by officers
on the need for long-range escorts, there was gtill no clearly
defined statement on the kind of pursult planes needed by the
Alr Corps. The 1239 iir CJorps text regarded only the single-
engine, single-geater type capable of escort, it has an
endurance of about two hours at full-throttle and can be used
a3 s convoy on Tighbter missions."llz This wasg the first
statement that the single-seater pursuit could serve as
escort, though the text's discussion of when escort would be
used reflected the tentétive view of the subject. The text
continued, "the pursuit to be employed in support of bombard-
ment depends upon the importance of the mission, the probable

. 113
. strength of the enemy, and the amount of pursuit available,™
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It coneluded that unless improvement was made in range, pur-
guit would be employed only on defensive missions, slthough
its action would always be offensive and its object the
destruction of enemy aircraft.114

In June, 1939, Lt. Col. Donald Wilson, Director of the
Department of :iir Tactics and Strategy at the Alr Corps
Tactical School, submitted to Col. Millard ¥. Harmon, also of
the Taectical School, a memorandum sebtting forth his ideas
concerning an accompanying plane. Wilson saw the need ror
an escort, bubt cautioned ageinst building ome that would
compr omise range, performance, and firepower for protection
against hostile pursuit, DMoreover, he believed that to di-
vert production to fighters, when the total number of air-
craft to be built was limited, would represent a corresponding
loss of bombers, Wilson considered the escort necegsary
only when the estimabted war situation indicated that bombard-
ment operations could not be conducted without support. He
then maintained that if this situation arose some bombers
might be provided with additional firepower to serve as
escorts.115

Capt. “Walter G. Bryte, Jr., a student at the Tactical
School, in an opposite view, stated, "It is time that we begin
intensive experimental developmenit, the development of accom-
panylng fighter aviation in order to enable bombardment aviation
to perform successfully those missions which do the greatest

. damage tc the enemy. . ."116 Bryte wanted pursuit units to
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cooperate with bombardment immediately to develop tactics and
acquire training together. The Air Corps, he wrote, should
also procure droppable auxiliary fuel btanks for fighters to
increase their escort range, He belisved that this should
be done before an emergency arose from heavy combat 1osses.117

Pilots of the 8th Fursuit Group in the Pfall of 1939
unanimously agreed that existing bombsers wers extremely vul-
nerable to pursuit atbtack. They estimated that day bombers,
if intereepted by hostile fighters, would suffer 50 per cent
losses, and concluded that the only safety for bombers was in
night opsrations or under heavy cloud cover 118

The opening of hostilities in durope in September, 1939,
caused the Alr Corps to renew its sfforts to find an adequate
escort Tighter. General Arnold, now appesaling for a new
attitude toward pursuit, disclosed his own doubts about the
bombers:llg

Reference to reports from air activity in

recont wars clearly indicates the necessity for

pursuit aviation and the very greab role it plays

in air combat and anti-aircraft defense. A Goc-

trine which has been widely propounded in cer-

tain Air Coxps circeles for many years to the ef-

fect that fighter crafit cannot shoot down large

bombardment planes in formations, has now been

proven wholly untenable., It has been demonstrated

recently beyond a doubit that the best anti-air-

craft defense is pursuit aviation.
Armmold held a conference on 27 December 1939 in Washington
with representatives of GHQ Alr F¥orce, Materiel Division,
Plans Division and Ordunance to determine the adequacy of the

. defensive firepower of bombardment aircraft. The participams
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examined reports on air combats in Hurope to discover whether
they indicated a necessity for armement changes in the Anerican
bombers.lzo wuestions raised at the meeting were pursued more
fully in a study by the sir Corps Board, the Tactical School,
armement representatives from OCAC, and the Materiel Division,
They concluded that bombardment formations should have close
pursult support on daylight operations where heavy opposition
might be encountered, although they said ite absence would not

Justify abandoning important missions.lal

The group also con-
cluded that "pursuit protection for long-range bombers during
daylight operatlons against objectives known to be defended
by pursult, is of great taotical importance and the pertinent
Technical problems ineident to the provision of such pro-
tection merit thorough investigation.“lzz

The board suggested consideration of : (1) fighter air-
craft having the longest range practicable for bombardment
support; (2) a means of refueling pursuit alrcraft from hombers
in flight; and, (3} the earrying, by long-range bombers, of
high-performance pursuit aircraft to be released to engage
enemy pursult and to be recovered 1ater.135

In a section outlining steps to improve the defensive
firepower of bombardment aircraft to minimize losses from
hostile pursuit atback, tho board stated: o

Borbers now in existence or production in
general cannot be given fire eguality with even
interceptor pursuit due to structural limitat-

ions. They are thus vulnerabls to both inter-
. ceptors and heavy fighters. Vhenever air

. . . _— e
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opposition is likely, they will requlire pursuib
support if losses ere to be kept within reason-
able limits. The exchange of one tomber for one,
two, or even three hostile interceptors can
hardly be congidered a reasonable itrade in the
long run by bombardment.

Cpaest st R SK oK Sk SRR ek Rk K

Even though individual hombers do possess fire
power esqulvalent to that of individual interceplors,
there is no guarantee at any time that the alr op-
position they encounter on a specific mission will
be limited to interceptor pursuit exespt possibly
in ths case of naval targets defended sntirely by
carrier-~based aviation; if unsupported bombers en~
counter a reasonable forces of heavy fighters they
will, in all probability, suffer severe losses,

Though these statements were the strongest made up to 1940
challenging the bombers' capabilities, the board recom-
mended that only the older models receive supporb.las I%
then qualified its opinion by stating:l>®

Pursuit or fighter escorts may become necessary
for the proteetion of older models of bombers in
order to obviate excessive losses in some situations
and preparation should bs made against such an event-
uality. The development of an acoompanying fighter
that ean fly great distances and yet meet the enemy
interceptor on sgual terms near his own alrdrome is
an engineering problem of no mean proportions. The
englneering development of mechanism whereby each
long range bomber can, when enemy lnterception is
anticipated, take along, either pick-a-back or by
suspension, an interceptor pursult airplane of
superior speed and meneuverabillty to engage the
eremy on equal Terms without the handicap of a fuel
load suffiocient for a long return flight to friendly
territory, might not be any more difficult then the
development of a long renge Tighter and there ap-
pears to be a possibility that such an arrangement
might have tactical advantages. Provision for re-
fueling the accompanying pursuit alreraft by the
bombers without the necessity of attachment for

. prolonged periods might offer equally satisfactory
results.
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In the final analysis, the report stated that the defense of
bombers would depend on the horsepower~firepower ratio of the
two types of airplenes and the percenbage of the pursuits
that bombardment could recover.la?
Like its predecessor, Study Number 35, this one re-
flected the belief that the most recent bombers, particularly
the B-17's, could defend themselves without escort. Apparent,
however, in both studies, was a more favorable reappraisal of
pursult. This represented a fundamental change in the 4ir
Corps attitude toward the smaller plane.
Oriticism of the bomber now began to come not only from
pursuit proponents, but from bombardment enthusiasts as well.
Maj. Harold L. George, on 26 December 1939, advised Maj.
Gen. Delos G, Humons, Commander of GHy Alr Force, that there
was no gquestion in his mind that American bombardment units
were defenseless againat american pursuit groups. In turn,
Enmons t0ld General Arnold in January, 1940, that serial
operations in Europe confirmed results of the first VWorla
War that the "bombardment plane cannot defend itself ade-
guately against pursuit attack,m1Z8 Acting on these state-
ments, General Arnold directed the head of the Alr Corps
Board and the commanding officers of the 234 Composite Group
o recommend types of pursuit and fighter sircraft needed
for bombardment protection. All air-fighting stasks now con-
templated for pursults were given priority. A study by this
. group pointed out that any special type developed for escort

missions should accompany bombers to their full radius of
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action at a speed at least equal to that of the bomber, If
the escort could not fly as fast and as high as the plane i%
was to accompany, then it was not to be used, The study ob-
served that an escort fighter with heavy firepower "will
augment the defensive firepower of the bombardment formation,
gspecially at the rear . . . where it is most vulnerable %o
attack by hostile int erceptors."lzg Such a plane might be
as large a8 the bomber, but the study admitted that This type
would diminish the strength of bombardment units by as much
as 85 per cent because the Tighter would be built from a
bomber fuselage, therevy reducing the number of aircraft
carryling bombs.lao Those who prepared the study were un-
decided whether such an escort plane was worth developing
without a thoroughgoing design gtudy of its cepabilities com-
pared to an intercepbor fighter. Indsad, the proposed a
study to compare the effectiveness of increased bombardment
firepower to that given by escorting fighters.ml
While these recommendations were under consideration,
the .lr Corps explored the subject in another study on pur-
suit which had been started in November, 19239, and com-
pleted in jugust, 1940, This report stated that pursuit de-
velopment lagged too far behind bomber development.,
A9 a result of this type of thinking, the air War Plans
Division, in 1941, was describing a desired escort plane as
one that would have the radius of a bomber, but with slightly
‘ higher speeds. It would carry the largest possible number
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of gune and be employed to fulflll one mission: the defense
of the bomber against hostile pursuit.152 The escort initi-
ally would take positions on the flanks and rear of bombard-
ment formabions, and, when combat began, would be maneuvered
into positions where maximum hostile attack was developing.
The escorts would be so deployed that enemy pursults could
not attack bombardment without first passing through the fire
of the supporiting planes, or without first disposing of them.
The Alr War Plans Division offered two recommendations: one,
that an escort fighter designed solely for defense be recog-
nized; and two, that the Army Air Horces immediastely define
military characteristies for this type of plane.155 Since
no prototype existed, they cautioned, "it would be wrong to
count on this new type, but the tactical requirement for such
an airplane exists and a program for development of the type
should not be neglected w134

Reportg from England at this time gave the air Corps a
fertile source of firsthand information. In August, 1941,
Col. Ira C, Eaker, of the air Corps staff, toured England to
inspect various aspects of the British alr effort. Among
obther subjects, he received instructions to ascertain the
British viewpoint on escort fighter prcﬂ',ec‘,'laion.l:55 Accord-
ing to Faker, the English, almost %0 a man, Keenly desired
such a plane, but doubted if one could be built satis-

factorily. Air Cdre, Reginald Baynes Mensell explained the
. problem: 136
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How will you get such a big fighter through

the little, single-seater day fighter soreen? The

big fighters accompanying the bombers into Germany

will have to pass through & screen of llesser-

gchmitts and they will sting it to death., It will

have 50 be a big heavy plane in order bto carry the

fuel and armor and the light fighter can get in-

gide ard kmook it down.

The British experience with planes in the heavy fighter
cless, such as the Typhoon and Tornado, had shown thet they
were unable to withstand the smaller Spitfires and Messer-
schmitts,

On the other hand, Air Chief larshal Sir Charlss
Portal, Chief of the British Air Staff, believed bthat an
escort plane could be built exactly like the homber, He
told Zaker that suech planes would surround bombardment
formations and carry guns as heavy as any which enemy fighters
could bring against them. Fortal and Sir Willlam Dickson,
Chief of the War Plans Sectiom, Air Staff, cautioned Esker
against building a compromise fighter-bomber plane, whieh
ey believed would be unsatisfactory in either capacity.
The British thought that if an eseort such as Portal sug-
gested could be bullt, the bombers would only need tailguns,
resulting in a lighter load and increasing the bomb-carrying

capacity.157

Thus, the principal thought Eaker brought home
was that the obstacles to building a small sscort fighter
coentered in provision of sufficient fuel for it to accompany
the bomber.l3

A pursuit board meeting in October, 1941, proposed a

recommendation similar to Portal's., It considered the convoy
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fighter or comvoy defender as a mulbiplace pursult deslgned
to {1y in formation with bombardment aireraft during day-
light raids., 1In size and appearance it would look more like
a bomber than a conventional pursuit.*®? The board went a
gtep farther, however, by sStating that only with the assist-
ance of such & plane could bombardment muccessfully delivenr
daylight attacks deep in enemy territory and beyond the range
of interceptor pursuit. The comwvoy defender, it said, should
equal bombardment in speed, climb, range, and endurance. "It
is visualized as being so much like the btomber in appearance
that the hostile pursuit, having once encountered it to thelr
dismay will be hesitant thereafter to close on any bomber
formation.“l4o The board doubted if bvombardment aviation
could successfully wage offensive war by night attacks, It
believed that added defensive armor and armament to aid
bombers to Ily through a hostile interceptor screen in day-
light without support of convoy defenders might prove only
e temporary solution. "The board believes that the develop-
ment of this type should be initiated at once, and that the
experimental model to be procured should be designed for
convoying a particular bombardment type aireraft which will
be in operation when the convoy defender can also be put in
operation.“l4l

Having presented its case for the plane, the report

then sbated: ¥
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Assuming that it can be built, thers still
remaing a doubt as to its ability to successfully
perform its mission, That would depend on the
enemy, and his ability to counter the new weapon.

The Board ia unable 1o say whether or not the

project is worthwhile, and can only point out

the need for furnishing day bombardment with the

very maximim attainable defensive power if that

form of atback is to gain a decision in war a~

gainst any other modern power.
The board doubted the practicability of the convoy defender
and recommended that future pursuit development be grouped
in six classes of planes, The convoy defender received the
lowest priority.l45 The board even questioned beginning
such a project at that time and said that heavy demands on
industry for production and development of other planes
might make it impossible to start a new project of the size
and costliness of the convoy defen&er.144 Thus, & scant
six weeks before Pearl Harbor, 7 December 1941, the board
wlith strong doubts that heavy bombers could successfully
penetrate far into hostile territory, nonetheless, placed
the escort plane in the lowest bracket for development.
This comnclusion is surprising when it is recalled that the
Air Corps had the Battle of Britain and other combat ex~
periences on which to draw for formulation of sound air
doctrine. A week after Pearl Harbor, a Bombing Board recom-
mended development of an escort for bombardment formations.lés

During 1941 the Air War Plans Division staff was divided
atout equally on this question, with the difference of
opinlon depending on the degree of confidence the staff mem-

hargs had in the bomber. One element held thab the AAF should
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bulild a bomber with power to penebtrate enemy territory alone.
The other element believed that a bomber could not defeat

a Tighter and that pursuit would cripple a bomber asnywhere
at any times, If bombers were to operate successfully over
enemy countries, they should have support from escorting
units to auvgment btheir defenses, Nevertheless, even the
British employment of the B-17 in the spring of 1941 failed
to convince some of the Alr Staff that the plane was in-
capable of unescorted missions against hostile fighters,l46
Thus, from the level of various operabional groups to the
highest echelon of air planners in Washington, the question
of the bomber and that of an escort fighter caught the
attention of the AAF147 before Pearl Harbor, but seemed %o

adnit of no positive solution,148

Range Extension: The Development of an Tdea

It is in the period of the first World ilar that ths
origins of range exbension are to be found, but from the
time of the first Wright plene the effort to extend range
was conbinuous, The principal means by which the fighter's
ranze was extended im the twenty-five years after the war
was by inereasing the internsl tankage of pursuits and
utilizing droppable and/or fixed external fuel tanks, With-
out this development, which paralleled bthe growth of pursuit

gviation doectrine, the long-range fighter would not have
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been possible,

The American concern for aircraft production, with the
acoompanylng problem of range, was lncreased when the United
Statss government in April, 1917, undertook to produce large

_g, 100

quantities of the British-designed De Haviland a biw

plane, two-seater, to be used primerily for reconnalssance

and secondarily &s day bomber and defensive fighter.lso

In
the first DH-4's sent from the United States 1o Europs, the
fuel tank was placed between the pilot and the observer; if
the plane crashed, the pilot was crushed by the tank.lal
Furthermore, the tank often burst into flames when hit by
eneny gunfire because it lacked a leakproofl covering.lsz Some
pilots called the plane a "flying coffin.“l53 In a leter
model of this plane, the DH-9, engineers placed the tank be-
hind the observer and inereassed the fuel capacity from 66
to 88 gallons.1®¢ ihile the movement of the tank from ome
part of the plane to another was not a complete solution, 1%
was ah lmprovement of some value. A detachable tank was also
placed on the DH-4,15%

Construction of a leskproof gas tank was still another
attempt to minimize the fire hazard,lS® but at the time the
United States began to produce the DH-4 none was in use., It

was not until the late spring of 1918 that the first such

tanks were placed on the French Breguet bomber.l57 The

Tnited States 4Lir Service had refused self-sealing fTanks as

. early as augusit, 1917, but requested them in September of the
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following year. It was nobt until 12 November 1918 that the
firet leakproof tanks were satisfactorily installed on the
DH-4'5,2%%  These tenks were French models, The aAir Service
ordered american manufactured-and~designed leskproof tanks

a8 stardard equlpment for all United States planes bub noune
was used unbtil after the Amistice,l59

Another method of solving fire hazards was to drop the
fuel tank from the plane when danger of fire became apparent.,
This idea also was adopted by the French on their Breguet
bomber, which had a five-hour fuel supply. In this improve-
ment, the fuel system was divided into two tanks, the lower
of which could be dropped easily in case of fire, and the
upper so protected thet it was very rarely liable to buran,
These tanks were in front of the pllot amd did not hurt him
if the plane crashed.lso Thus, the idea of a droppable tank
as then conceived was originally a safety innovation, but it
was not far removed from that of carrying fuel for long-range
flights., Since the essential technical method of the problem
was now known, 1t served in the post-war period as a further
consideration for exrbending the range of airplaenes,

After the war, experiments with fuel tanks still re-
volved around the same prcblem; that of lessening the danger
from fire. These tests, in turn, led to a series of technical
developments which were later applicable to range-extension.

Although these experliments wore not part of an overall plan,

. they were valuable 1n furthering the knowledge of Alr Service
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engineers, In one experiment on the DHE-4, McCook Field
engineers installed an BO-gallon tank covered with heavy
rubber underneath the fuselage. In the event of a crash
they expected the tank to slide forward underneath the fuse-
lage instead of breaking directly egainst it and spilling
gasoline over the hot engine, They also tested aluminum
and tin-plated tanks and founl that the metal tanks re-
duced the plane's speed by only four miles an hour . o~
Though the engineers were not directly concerned with range
extension, they were testing a method of fuel-carrying in
removable tanks,
In a quest for more knowledge of aircraft development,
Brig. Gen., William Xitchell, Lt. Glayton Bissell, ani engine
eer Ahlfred Verville vislted France, Italy, Germany, Holland,
and England in 1921-22, On their return they reported to the
Mr Service that gravity gasoline tanks should be removable,
and separated from the internal or integral part of the
mrsuit's fuselage structure, save for feeding connections.
In addition, they recommenied that pursuit plenpes with two
and one-fourth hourst' cepacity carry an exbra tank for bthree-
fourth hours*' flight, Thelr recommendation that extra fuel
be segregated from the internal part of the fuselage was not
a new idea, but was emphasized to remove the tempbation to
place it directly within the plane.laa
Followlng the Mitchell report, the Fokker Company of
. amgterdam, Holland, delivered four Fokker C0-4 two-seatber

observation planes %o MeCook Pield for experimentation.
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These planes had two types of fuel supply. In one model the

moin tank was dirscily behind the engine; in the obher it

rested on the axle of the landing gear underneath the fuse-

lage. This necessitated the use of two kinds of landing

gear, one to accomodate the axle tank, the other to use

with the tank in the fuselage. The Fokker planes permitted

installation of extra tanks in the wings, fugelage, or land-

ing gear, and allowed Air Service englneers to experiment by

utilizing the unigue fuel-carrying capacities of these planes.165
Experiments in air-to-air refueling also contribuated

to the guest for more renge. One test oceurred on 18 Novem-

ber 1923 at Kelly Fisld, Texas, but ended in tragedy. Dur~

ing the flight one pilot was killed when the hose pipe of

the tanker plane became entangled with his aircraft, causing

a ¢ollision. Another experiment of a more important nature

peceurred in January, 1929, when Maj. Carl Spasiz and four

others remained in the alr more than 150 hours by using this

method of refeuling.l64

After this endurance test Spaatz
stated that alr-to-air refusling could be agpplied successfully
to military aviation,1®9

Another early test for more range was undertaken in a
coast-to-coast flight on 23 June 1924 when Alr Service
engineers ilncreased the fuel capacity in a Curtiss Pw-8
biplane from its normal supply of 77 gallons to 167 gallons
by installing two auxiliary tanks with 45- and 47-gallon

. capacities, The flying time of the trip was 18 hours, 38
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minutes, at an average speed of 148 miles per hour.l66
The first plane to incorporate droppable tanks as
standard equipment was the Douglas X0-2, The main fuel
supply was in two droppable tanks, sach holding 60 gallouns,
in the lower wings. In addition, the plane carried a 10~
gallon gravity tank in the upper wing and a 40-gzllon auxili-
ary btank in the fuselage, to give it a total of 170 gallons,
A similar model, the Gurtiss X0~1, carried its entire fuel
load in one 118-gallon btank in the fuselage whlch was sup-
por ted at four corners, The front supports could be re=-
leased by pulling a tripplng device, which severed connect-
iong and allowsd the tanks to fall clear of the plane.167 In
1825 the .ir Service inaugurated the "P" series by redesig-
nating the PWV-8 as P—l.168 With theae new pursuits came
the use of $he belly tank, which fitted closely to the under
gurface of the lower wing.lsg

In the autumn of 1925 the engineers at lecCook Field
undertook tests to determine the esffect on the rate of climb
and flight-level speed of a Curtiss D-12 single-place bi=-
plane with and without a 52-gallon droppable suxiliary tank.
These tests showed that the speed and c¢limb of the plane was
slightly reduced by the tank, but that the generzl handling
characterigtics were not affected seriously.l?o In April,
1928, the engineers conducted a similar test with a Curtiss

P-2, also a single-place biplane, with a 50-gallon droppable
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Yank, and again found that the extra weight did not detract
appreciably from the airplane's general performance.l7l In
the fall of 1931, the sir Corps undertook performance flights
of a Curtiss Xi-B8 wlth a 52-gallon droppable tank, This was
the first tank shaped like a tear-drop, and 1t showed a
marked aerodynamical advance in design. This tank configurat-
lon became standard desisn and was used thereafter by the
alr Corp 5,172
In the following year, engineers at a supply conference
at Wright Field discussed the general progress inm ranze ex-
tension end tank design, and agreed that dumping gasocline by
opening a valve In & droppable tank presented an unaccepbable
fire hazard. They furbther decided that, whenever possible,
the auxiliary fuel carried externally should be droppable
from all types of planes where the design would permit it,
They then concluded that auxiliary gas tanks were necessazy
for both pursuit and observation planes.175 Initially the
Alr Corps preferred not to use external tanks, for its poliey
was to make alrcraft deslgns as trim as possible. In 1933,
however, tne Air Corps engineers experimented with auxiliary
fugl in internal tanks of a Boeing P-26 monoplane and also
tested the P-36 with an internal tank.
In the mid-thirties the Air Corps specified, for the first
time, that the .army's plenes be capable of a 50 per cent over-
load, a provision that .ould enable planes t carry bombs or

egxtra gas if necessary.174 The overload factor permibtted
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the Alr Corps to expand the internal gas-carrying capacity
without resorting to the use of external tanks and the en-
cumbering shackles necessary for such an installation.

In February, 1939, Curtiss-iiright suggested to the
air Corps that it might be interested in testing a 52-gallon
tank which could be mounted on the bomb rack of 3z P-36(C,
The company offered %o build sueh a tank for experimental
burposes and t provide the connection with the main tank,
The ligteriel Command accepted the offer in March, but in
April OCAC questioned use of an exbernal tank because of the
Tire hazard, The plea of Materiel Command that the tank was
o nly experimental was nobt overruled at first, but in May the
Chief of the Air Corps directed that no tactical plane be
equipped with a droppable fusl tank,l?5

In pleading their case for permission to imstall an
aguxiliary external tank on only one airplane, the engineers
of Materiel Yommand stated in a lengthy report that it would

inerease endurance by approximately one hour, The installat

ion, they said, plus the fusl, would weigh gbout 350 pounds.
They recognlized that its effect upon performance was un-
certaln, but anticipated that sinece this fuel supply would

be used primarily for extending the range, and not in actual
combat, the magnitude of reduction in performance was rela-
tively unimportant. The englneers believed there would be no
appreciable change in performance or weight when the tank was

removed and the plane converted to a standard type.
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Turning to the disadvantages of internal imstallation
of fusl tanks, they said they were carried as empty weight
most of the time. There was a tendency to service bullt-in
tanks %o the limit of their capacity, regardless of whether
thls was overload fuel and without heed to the mission %o
be performed. The engineers said that if sizeable over-
loads of fuel were t¢ be carried in pursuit planes for
speclalized missions, their fundemental design should not
be penalized by the installation of large built-in tanks,.
They knew that there were no military characteristics for
an exbernal tank, bub suggested that it might offer =d-
vantages as an overload factor, Since the installation in-
volved no serious change in the airplans and offered the
possibility of increased tactical utility, Wright Field
suggested that this was worthy of investigation.lVG That
there were no nmilitary demands for such a tank serves to
illustrate how forelgn droppable tanks were to the xir Corps
as a means to meet the need for an escort plane, especially
when great effort had been expended already in wrestling
with this problem.

In 1936 the 4ir Corps, still thinking largely in terms
of continental defense, asked for designs of a twin-engine
interceptor-fighter, On 23 dJdune 1937 the Air Corps accepted
a design for the XP-38 submitted by Lockheed Aircraft Corporat-

177

ion, T™e proposed military characteriatics for this plane

. embodied an advance in the requiremsnts for range, which at
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cruising speed with overlioad was listed at 1,386 miles. It
had additional tankage for one hour's flight at 75 per cent
power. The practical ferrying range was to be about 700
mile'es.l?8 The performance charachberistics of the twine
engine interceptor type adopted in the XP-38 were reflected
in the pursult specifications tentatively set forth by the
sir Gorps in October, 19%8. lLockheed delivered the XP-38 to
the ilr Corps in Jepuary, 1939.

A second type of inberceptor was & single-geater/single-
engine type, similar to the IP-38, Its ferrying range waes 700
miles emd it had additional tankage for at least one hour's
operation at 75 per cent power., The fuel and oil were to he
an alternate load.Ll’® Republic Alrcraft submitted a design
for the original ¥P-47 in response to a Cireular Proposal
39-770, issued in March, 1939, although the basic specifi-
cations for this plene had been established in 1936. I%s
egsential charecteristics included speed of 325 miles per
hour or more at 20,000 feet and an endurance for one hour at
high speed at 20,000 feet, aAdditional fuel for one hourts
operation at 85 per cent high speed at sea level was to be
provided by using an suxiliary tank not ineluded in the nor-
mal load design.lao The first model builé around the Allison
V-1710 engine d4id not satisfy the .ir Corps, but 1t accepted
a later model single-engine plane designed around the Pratt-

whitney R-2800 engine, This plane made its first flight in
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May, 1941.181 e range specificatlions for this aircraft
called for addltional fuel and oil tankage sufficient for
one hour's endurance at operating speed as an overload factor
if it would not result in the reduction of performance., An
Alr Corps committee btentatively agreed on this specification
for both the single and twin-engine interceptor pursuits.lea
at a conference to discuss particulars of a single-
seater interceptor fighter, the commanding officers of the
ist, 8th, and 20th Pursuit Groups called for incressed en-
durarce in the plane. In their report, the officers stated: 183
It ghould have an endurance of one hour ab
full-throttle with additional tankage for two
hours at operating speed, This will give the
alrplane approximately four hours at operating
speed should the necessity arise. It should be
able to fly 300mph at sea level.
A lengthy memorsndum by liaterial Division in April, 1939,
established fuel anmd range requirements for the interceptor
type plane. 1t called for one hour's supply at full power
and additional tankage for one hour at 75 per cent power,
The report stated that long-range endurance or iong-range
at high gpeeds could be obtained by running at reduced power
and that the requirements for two hours at 75 per cent of
the pormal power and one hour at 75 per cent overload rep-
resented within very few mallons the quelity degired by all
the sucgested specifications to that time. Since the plane
was to be an interceptor, the memorandum pointed out: "It is

. believed that a careful stuldy will reveal sufficient duration

for local patrol, sufficient range for ferrying and cross

L. - - - e [, . s At . s im0
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country if the operating speed is kept to low figures except
when ultra high performance is absolutely neceesary."le4

In June 0C.C objected to the fuel provisions for the
int erceptor declaring that the overload fuel for two hours atb
operating speed was far too great. O0CAC believed that the
fuel provided in the specificabions for one hour at full
throttle, plug one hour at operating speed, was ample since
it permitted & range at 60 per cent power of 1,300 miles.
To gain performance, the load, ineluding overload, was to be

kept at an absolute minimum.l85

The GHy Alr Forece rejected
reduction of fuel because it believed gasoline provided in
the current spesitications was ad.equate.l86 It believed,
however, that the interceptor represented progress in pur-
suit design. The overload factor in these models permitted
the 2ir Corps ultimately to use this specification Ho ine
creagse internal fuel capacity greatly in fighter plane s.
In 1940 the »ir Corps began a councerted move to oétain
fighters with vastly increased range. L%, Benjamin S,
Kelsey, of Materiel Command, who had campleted an inspection
of Inglish and French fighter planes, returned from Europe
rélizing that the capabilities for ferrying or combat would
have to be greater than the ..ir Corps then contemplated.
Shortly thereafter, the Alr Force asked the Republic and

“ockhesd coporations to undertake a project to increase the

ferrying range of the P-47 and the P-38 from 2,500 to 3,000
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miles s 87

In lay, 1941, Lockheed sent the Chief of ldateriel
Division blueprints of four provosals for droppable tanks
that met Wright Field specifications, The designs called
for 120-gallon btanks to be suspended from Air Force standard
bomb shackles with a release provided in the cockpit.ls8
The following September Lockheed requested some clari-
fication on the intended use of the droppable tanks, since
its engineers understood that they wers not to be used in
high altitudes, but only in ferry flights at normal heights.
Lockheed was told that the tanks were to be used at high
altitudes for escori aireraft. Lockheed replied that if
this were true, the tanks should be provided with some type
of pump which could complicate imstallation.l8? on 15 Octo-
ber 194l Materiel Command authorized Lockheed to atbempt to
provide the fuel tank installation with the pressure pump.
This the company did, in addition %o starting a plan for
building a larger tank than the one it had originally con-~

structed.lgo

On 28 April 1942 Lockheed wrote Materiel
Division that tests on a F-4 airplanelgl indicated that a
droppable tank holding more than 75 gallons of fuel could be
bullt which would substantislly increase range and not cause
a prohibitve drag on the plans., ©Opecifically, Lockheed
proposed to equip the F-4 with two 150-gallon tanks supporbted
by electrically operated bomb shackles.l9% The experimental
engineering section tested Lockheed's 150-gallon tank on 9-10

. June and approved it for the LAF 195 Lockheed then provided
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banks for the P-38's, which guaranteed a eruising range of
about 2,000 miles, while Republic, using similer tanks,
promised aboui 1,600 for the P-47, Range-extension tanks
and the design of the aireraft to accommodate them, thus,
were available by the end of 194l. When, in 1948, the Air
¥Force decided to ferry P-38's to England, the planes were
fitted with instellations for tanks that had besn tested
and developed in the previous year, using cme of ths designs
perfected by lateriel Division at Wright Field. The decision
to ferry the P-38's meant sending them through Lockheed's
plant to be fitted, which took about 60 days, The airplanes
were ready for flight in May and left for England in T une, 194

While the modification of the P-38 was the first large
wartime project to f£it fighter alrplanes for long-distance
fiight, the range-extension program hed besn applied to other
pPlaned as well. Engineers in the Philippines had added ex-
ternal tanks to P-40's, and in Washington a plan was made to
Till floats and atbtach them to P-38's for flights to Batasn in
the spring of 1943.3‘95

The program for range extension, which saw such a re-
newed effort in 1940, had been developing slowly for £0 years,
From the end of the first World Wer until the begluning of
the thirties, American aviation policy was essentially
oriented %o the idea of continental defemnse, In addition,
the general performance of military alreraft at that time pre-
cluded anattack on the United States from another continent.l®®
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The need for aireraft with a long reach was, therefore, not
vrgent. In the 1930's, largely because of the technical
advancement in bombardment aviation, ismerican thinking turned
toward & doctrine of strategic airpower., The aircraft dwring
this time, first bombers, then pursuits, became advanced in
design and performance, The experiences of the Spanish Civil
War and the early phase of World Var IT occasioned s series
of attempts to define the relationship between the bombep

and the fighbter, but these efforts led only to indefinite
theories and proposals. The btechnical program to increase
fighter range was accelerated at the end of the thirties, but
while the JAdr Corps generally ascoepted the need for an escort
fighter, the method to implement this need wzs not defined
clearly. By 1942, the air Corps had bsgun %o expend its
range-extension program, though this lacked the urgency it
was to have by the fall of 1943, Prelimirary experimentation
and satisfactory tests had given the Air Corps a sound be-

ginning on this technical program,
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CHAPTER II
THE UEST ¥YOR A SOLUTICK, 1941-1943

The Eighth .ir Force - The Zarly Experience

The Bighth Air Force, the major instrument of merican
eirpower in Zurope, was activated on 28 Januwary 1942 atb
Savannah .\rmy .iir Base, Georgia, Its two supporting units
were organized on 1 February 1942, the Eizhth Bomber Com-
mand at Langley Field, Virginia, andl the VIII Interceptor
Command a% Selfridge Field, Miehigan.l The policies that
went inbo the training procedures and directives of the
Eighth Alr Force reflected both the strengths and weaknesses
of imerican thinking about alr operations, \When the Eizshih
Air Force snd suppor ting units were sent to England, it be-
came necesgsary to modify the basic doctrine to the cir-
comstances in which it could operate.

The primary tactical purpose for the establighment of
the Bomber Command, United States drmy Forces, British Isles,®
was the destruction of vital enemy targets. The policy
governing the employment of this force depended on the num-
ber end types of aireraft avallable and their effective
ranges; effect of ensmy opposlition and s merican wastage rates;
typea of targets to be destroyed and their location; weather;
range and effectiveness of escort fighters, and the training
3

rate of initial combat teams and thelr replacements,

. On the basis of a study of omerations conducted by the

-~
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RAF Bomber Command, orig. Gen. Ira C, Eaker, Commending
General of VIII Bomber Command, submitted recommendations on
training, tactical doctrine, and mebhods of employment of
units required to conduet an effective air offensive in
cooperation with the RiF against Germany.4 The idea of
range anl effectivencss of fighbter escort was considered
seriously during the iritial build-up of the Wighth iir
Foree, but no finel policy was reached, One of the earliest
statements on the role of the Eighth's fighter units was
contdned in & cable General .rnold sent to Maj. Cen. James
L. Chaney, commander of USLFBI, in which he sald five groups
of pursult planecs would be sent o England. Two were to be
employed in defense of Horthern Ireland and three with sbrik-
Ing forces in operations against the German Air Force.5 To
forestall any tempbation to pattern .merican alr operations
after the British, .rnold insisted that "not English bub
only American doctrines and principles must guide us,“ﬁ
gince .merican air plans were based on a daylight bombing
program, while the EBritish were committed to night operations.
This necessitated the use of american pursult for operations
and, therefore, they were not to be under the R:iF Fighfer
Command.

Abttention was given to both bombardment and pursuit
enployment in a lesngthy document entitled "Plan for SBomber
Command and Constituent Units to arrive in the United ning-

dom." The bomber progran was divided into two prases. In
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the first, designated "freshman attacks," targets were to be
eonfined to a 100-mile radius of the southeast coast of Eng-
land, The second phase, "full-out operations,” was to strike
at strategic facilitles and establishments supporting the
operations of enemy forces and his capacity to wage war,?’
Bombardrent aviation was to operate at approximately 85,000
feet, with support as far inland as pursult rapge would per-
mit, The route both in and out was to be over terrain where
enemy pursuit activity was the least prevalent. DBombers
were %o fly in defensive formations until they achieved the
bombing accuracy needed to destroy oneny targets.a In keep-
ing with the principle that the primary role of the United

States fighter forces was to escort fLmerican bombers,g

pursult
pilots were %o be prepared for cooperation and coordination
with bombardment., Jevelopment of technigue, tactics, and
technical equipment was to be accomplished by .merican fighter
pillots stationed in Eugland.

Ir formulating its plans the ilr Foree in 1941 implied
that bombers could successfully penetrzte deep into enenmy
territory in daylight operations. The Alr ‘Jar Plans Division
plan for that year (i/PD/1l) urged development of spscial
escort planes ani suggusted employment of e modified bomber
type for this role., However, it stated, for the moment,
that bombers could rely on current interceptor-type models

for support, especiully the P-47. Two of the fighter groups

based in southeast Xngland would allow for =z maximum range
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in support of the bonbers.lo General raker's staff members
apparently believed a special escort plane would soon be
gent to Zncland for they made provisions in their study of
operational training to cover the needs of escort-fighter
units.*’ This plane had been called for in A7FD/1, btubt was
more akin to a bomber than to an existing fighter type.

In the abserce of a specific escort plare, irnold wrobe
to air larshal Portal in ipril, "It is possible that with
the greater defensive Tlirepowsr of our bombers, and a care-
fully developed technique of formation flying with mutually
suppor ting fire, that our bombers may be able to penetrate
in daylight beyond the radius of the fighters."l8 However,
faj. Gen, Carl Spaatz, commanding the Eighth JAir Force, ad-
vocated early in lMay that bombers be used in night operations
if escort fighters could not be provided, though he realized
that the accuracy of bombing abt night was not as high as in
daylight.l3 Loss than two weeks later Spaatz observed that
the problem micht be met by counter flight of pursuit to
attract enemy fighiters away from the bombers, giving them
indirect support at the same time. He apparently thought
that the need for escort -ould occur onily under a few sSpecial
circumstances.14 a0 Ruaf group captain bluntly voiced a less
optimistie note by saying that "until experiences proves
otherwise, fmerican bombers must be protected by fighters."l5

If soms uncertainty existed in the spring of 1942 on

the use of fighterd, there was also some indecisgion as to
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types of planes best suited for use in BErgland. Harly in
lay when Chaney learned that smerican fighter groups were to
be equipped with P-538's and -39's, he wrote .uir llarshal
Portal that he gravely doubted if they were suitable for es-
cort missions. He suggested that the .merican units, in-
stead, be assigned »pitfires, and that a like number of
Kitbtyhawks (P-40) be sent to the British in the liddle Tass,®
Chaney reasoned that the P-38 was an interceeptor-tynpe plane
desipgned to shoot down bombers rather than to cope with
opposing fighter forces. He considered the Spitfire the
"best all-round fighter developed in this dar, which readily
adapts itself to the mission of providing top cover for
bombeardment migsions within its range."l7 Since the Jax
Departuent had considered equipping a third fighter group
with Spitfires, Chaney believed thut all aAmerican fighter
units should be so geared., This issue was not settled im—
mediately.+8

There was also a guestlon as to where .merican fighter
units should be sent. The British favored integrating fmeri-
can units into the R.F Fighter Command. They also suggested
that onmce .merican units completed their "freshman careers,"
bhey could be reassembled and a sector in the R.LT Fighter

Command turned over to them.lg

This problem was resolved by
Generdl..rnold and ..ir warshal Fortal in a mseting from 26
lley to 1 dune. They agreed that the United States Bomber

. Command would operate independently, but in ecollaboration

with the Royal Air Force. The primary role of the United
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States fighter forces would be to escort .imerican bombers,
and, in addition, theywould be responsible for the air de-
fense of their own sectors which remsined under the operation-
2l control of the Alr Officer Commending-in-Chief of the R.AF

Pighter Command, 20

They also dec¢ided that the american
fighter units arriving in England would be attached initially
to an R\F fighter sector for a brief period of operational
training.al The .rnold-Portal conversations established 2
working basis on which the .mericans could build their air
strength in the British Isles.

The role of the .meriecan fighter was re-emphasized on
2 June =2t a meeting in the «lr lLinistry, at which time the
function and disposition of Jmerican fighter units slated
for arrival in England during the following 12 months was

disoussed.gg

dakerts early plans had called for at least
the temporary locatlon of VIIIL Fichter Command headquarters
with the VIII Bomber Command at High Jycombe, Bnszland. It
was eventually decided that VIII Fighter Commend units would
Pe stationed on RAF fichter airdromes and would be under RAF
control only for initial operations. In order to have head-
quarters near its British counterpart, the VIII Fighter
Command moved into Bushy Park in July, sore three miles from
the RAF Fighter Command headquarters.z5

Iiuch of the activity of the VIII Fighter Command during
1942 was concerned with building organizations into fighting

. units, The first umit to join this Commeand was the air

gohelon of the 3lst Group, which arrived by transport in
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England in June and commenced combat treining on 26 June.
flements of the lst Fighter Group crossed the Atlantic Ocean
in two B~l7's and eight P-38's, the longest flight of fighter
planes up t that time, Irig. Gen, ¥Frank 0'D. Hunber,
Commanding General of VIII Fighter Command, and his staff
landed at Prestwick, Scotland on 27 July after having made
the trip via Goose Bay, Labrador, Greenland, Iceland, and

S5tornoway, Scotland.g4

Plans to ferry fighter aircraft a-
eross the Ablantiec had bvegun at a meeting in arnold's office
in February, 1942, The ferming of aircraft saved valuable
shinping space in cargo ships and also eliminated vproblems
connected with packing and resassembly in England.®9 With
Goneral Eunter's arrival in England, the VIITI Fighter Com-
mand began to plan in earnest for a rapid build-up to size-
able proportions around the nuckus of the 31st and lst
Fighter Groups., The 19t kepb its P-38's and the 313t re-~
celved Spitfires.ae Though the VIII Fighter Command was pro-
mised three groups of P-4%t's, meny months passed before the
nromise was fulfilled.87

The third group to join VIII Fighter Command was the 524,
which arrived in EZngland by ship in lete lusust and took de-
iivery of Splitfires, Shortly thereafter the 14%h Jjolned the
Command. It arrived in P-38'g via the ferry route. TIwo of
the 14th's squadrons, the 5Cth, which was in Ireland, and

the 48th, began training soon after their arrival early in

. august for it had been found that .mericen fighter pilots
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were deficient in gunnery, formation flying, navigation,

and combat tectics., RAF instructors trained the Americans
in the use of British planes and operating procedures o in-
doctrinate those groups that were %o fly the sSpitfire,28
Thus, by mid-iugust, 1942, the VIII Fighter Command boasted
of four fighter groups, but they varied widsly in prepared-
ness for battle,

Initial combat come in July, hen elements of the 3lst
Fighter Group joined an RAF squadron on & sweep. The first
migsion under the control of VIII Fighter Command itself
came on 19 august when its unibs participated in the Dieppe
raid.ag On 29 september the Sagle Squadron, composed of
volunteer fAmerican pilots in the R.F, became the 4th Fighter
Bguadron, and part of VIII Fighter Command, In the sanme
month demends for TORCESC necessitated transfer of the lst,
14th, end 524 Fighter Groups to the lediterranean area for
operaticns with the Twelfth Jir Force.sl For the remainder
of the year, the 4th Group flew Spitfires, In December the
78th Group, equipped with P-38's, arrived in the United King-
dom, but early in 1943 all of its planes and 80 of its
pilota were transferred to Horth ifrica, and it was not un-
til 8 April thet the 78th became operational in England.o®

The first mission of .wuerican heavy boxbers against
the Continent came o month after lnltial Lfighter sctioun.

antieipating the battle, Spaatz presumed that the B-17's could
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defend therselves against German fighters, but added; 33
If we =re right, the daylight penetration

will be iimited only by the susbtained fire power

of the bomber formation. Although the combat

crews are being carefully trained, this matter

is too vital to the success of the war to draw

hasty conclusions from a few operations and

with insufficient numbers to saturate the de-

Tenses.
Twelve B-17's, with strong support by RAF fighters, struck
the marshalling yards at Rouen and Sotteville on 17 August
1942. TFighter opposition was negligible and antiaireraft
fire was observed only at two places. Two bombers sustained
gslight damage. Three Me-109's attacked the formation and
several others were seen wabeching i%, but did not partici-
pate in the action. All 12 planes returned to England.54

The success of this first Ameriecan mission resulted in
a series of optimistic estimated that daylight bombing was a
feasible means of alr warfare., This mission had been es-
cabed heavily both to und from its targets and plans called
for continued assistance by escorts within the limits of
their radius, The larger guestion, whether B-17's could
penetrate deep into enemy territory unescorted and suffer a
minimum of losses, contlinued unanswered on the bagls of tais
early raid, but subsecuent flights by American Fortresses
confirmed the helief in their ruggedness.55 Spaatz optl«
mistical 1y cabled Arnold that resulis of the Ronen raid
justified daylight bombing, but he believed that enemy at-

tacks were not pressel becaunse of the concentration of erogs-

fire between bombers in the formation and the added threat
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occasioned by heovy fighter protection. lieanwhile, no
definite conclusions could be reached regarding the feasi-
bility of bomber atitacks unsuprorted by fight ers.56
Eaker in a letter to bpaatz reviewing the mission
wrote:®’
I am favorsbly impressed with the B-17 as
g daylight bomber at high level. I am convinced
it has excellent defensive fire power. . . » It
ls too early in our experiments 1n actual operat-
ions $0 say that it can definitely make deep
penelrations without fighter escort and without
excesgive losses., I can say definitely now,
bowever, that it is my view that the German fizshters
are going to atback very gingerly.
On 21 August, on the basis of four missions flown by ~merican
bombardrment, Spaabtz wrote Liaj. Gen. George n, Stratemeyer
that though the missions had been within the range of fighter
protection, "I am confident that we can do deeper pene-
trations without fighter support and get by with it,w38
In view of the weak fighber defenses on the coasts of
France and Belgium, Spaabz urged .rnoid to increase .merican
alr stren:th to 20 groups of heavy bombers, 10 groups of
gedium bombers, and 10 groups of fighters. Such a fTorce
would enable the .meriecans to take advantage of the heavy
German Tighter commitments on the Dastern Front and permit
"maxinum destruction of the German .ir resources, particulerly
pireraft factories, while the German air forces are so
committed. . .“39 Spaatz pictured current German fighber de-
fenses as being spread "on thisg front in a thin line, with
. no depth.“40 .t the seme time he skirted the escort question,

but wrote .rneld that daylight operations could be extended

with a larger homber force. He wrote, "We have no intention
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ah this time of extending our bvombing copsratlons beyond
the radius of fighter support until our forces are more
highly seasoned and of sufficient nuwmbers to overcome mass
fighter resistance; but as soon as sufficient numbers have
been built up, our daylight radis will be exbended into

w4l nother of ficer, Col, zewton

the hesart of Germany,
longfellow, commanding the lst Bombardment siing, concluded
from an analysis of the first four combat missions that
bombers needed close support by fighters when operabing in
a small formation. If the formation was large emough to
provide pgood mutual defensive support, it then might be
possible to limif escort in some cases %%
Baker, too, became convinced that the early missions
had proved the Eighth's bombers capable of high-level,
agecuragbe daylight bombing in good weabther without excessive
losses and only with the fighter cover then available,%9
Though he avolded committing himself %o .irnold, Eaker was
less reserved in a letter of 27 JAugust to Spaatz in which he
stated, ". + « I om now thoroughly convinced . . . That in
the fubure successful bomber operations can be conducted
beyond the range of fighter protection.” He admitted, how-
ever, that sscort would be valuable in accompsnying the
bombers through the enemy fighter belts and helpful in aid-
ing orippled planes reach their home base.** He expressed

gimilar senbiments in an interview where he said thabt there

were Tew worthwhile targets within the radius of action of
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accompanying oSpitfires., He declared, "We think as a result
of the first eight raids, that we can make penetration with-
out them."és Laker admitted the wisdom of employing escort-
ing fighters at the begimning because they Served to protect
crippled bombers from enemy planes. Though he realized the
limitation of the current fighters, ae was unwilling %o
dispense with their services at that time, Haker said he
wanted R38's because he thought Spitfires could accompany
bombers only 50 to 60 miles, wherves the P-33's could make a
500-mile round trip, ™Je would like to have P-38's with us
to help us get in so that the fighters won't work on us
while we are bombing." The bomber commanders, he added,
"are anxious to have the Spitfires go with us as far as the
Tighter belt amd then have the P-38's go with us another 100
miles or s0. .ny of the planes that follow will have to yew
turn and then go iIn and meet us coming out, w6

Stratemeyer, on the other hand, cautioned that to send
B-17's beyond the range of escorting fighters would result
in excessive losses unless tney could sabturate the defense.
He was anxious bto see bombing accuracy improved to insure
compl ete destruction of the target when bombers wers beyond
the range of pursuit. He observed that losses would be
higher without support, but that the Sask of ¥ombing would
47

be complebed on each mission,

in even more positive view concerning the capabilities
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of bthe american bomber was expressed by the authors of
LPD/2, who declared that it was far superior to German
bombers in firepower and ceapacity to absorb punishment. "The
ratio of atbrition between bombers and fighters has also been
radically altered., Our daylight penetrations of German de-
fenses have up to this time indicated a relatively low at-
trition rabe to our lowmbers and a relatively high atétrition
rate to German fighters,??8 mhe report continued, "The
Commanding General of the .merican srmy Air Forces in Greab
Britain has expressed the opinion that our ceurrent type of
bombers can penetrate existing German defenses to the limit
of their radius of operation with?g%cessive losses, 49

By august, 1942, it was obvious that .merican fighters
could not furnish adequate escort protection, small as ths
bomber force was at that time, A4s a result, the R.F Fighter
Command offered additional escort for Zmerican bombardment,
The problems attendant in such support were settled in an
agreement on 8 September entlitled, "Joint American/British
Directif on Day Bonmber Onerations Involving Fighter Co-
operation.,” This direetive was to be prosecuted in three
pheses: one, the bulk of the escort would be conducted by the
British; two, the escorting would be domse by American fighter
forces while the British fichters were employed in diversion-
ary sweeps and withdrawal cover; and, thres, the american
bombers would develop their full day-bomber offengive, receiv-

. ing such support and cooperatlon as would be regquired from
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the British short~range fighter forece,%0 Using this document
as a basis for planning Zasker interpreted phase one as
“shallow penetrations with fighter support," and phase two
a8 "deeper penetrations with general rfighter cover through
the fighter belt en route and on return, with the bombers
% proceeding to the btargets beyond fighter range, without
fighter cover." The third phase Laker defined as "deep
Penetrations using large numbers of bombers without fighter
support.“sl In phase two, BEaker advocabed the use of
tombers beyond the range of fighters, and in the last phase
he urged a full-scale offensive employing mass bombing
tactics without the assistance of escorting fighters. This
belief that bombers could go beyond the range of fighter sup-
port if they were in sufficient numbers end if successive
attacks by the enemy fighters did not exhaust their ammunition
was fostered after an analysis of a mission on 2 Yctober, in
vhich 30 Fortresses had attacked an aircraft factory ab
leaulte without sustaining eny losses,B2 Commenting on
missions up to 8 Yetober, Haker said that there was then no
evidence tc su~gest that bomber losses would be so high as
to make daylight bombing uneconomical, "I think it is safe
now to gay that a large force of day bombers can operate
without fighter cover against material objectives anywhere in
Germony without excessive losses,"dd
Following the Lille mission on 9 October, Zaker again

. observed that large formations of B-17's, capably flown and
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ably led, could bomb bargets beyond the fighter rengs. He
felt that the bomber force in Engluand could now snter the
second phase of its program --the plan for bombing submarine
pens -- wiich called for deeper penctrations with general
Tighter cover within the enemy flighter belt to and from the
target, and with bombers proceeding to the targets beyond
Tighter range. Heker was anxious to initiate this progzram,
notwithstanding the loss of three P-38 units to wsorth
~frica and the wighth's dependence on the short-range Spit-
fires,o%

Later in Uctober Zaker reiterated his earlier convinection
that daylight bomblng was feasible without fighter escort.,
"You have probably been asked," he wrote %o armold, "whether
it is feasible to bomb objectives in Germany by daylight with-
out fighter cover. I am absolutdy convinced that the follow-
ing measures ere sound . . . . Three hundred heavy bombers
can attack any btarget in Germany by daylisht with less than
four per cent logses. . smaller number of bombers will
maturally suffer heavier losses.“55 Baker concluded that
daylight bombing of Germany with B-17's and -24's was not only
practical but economical,?®

There was some recognition, however, of a need for
escort through the German defenses on the coast of France and
Belgium where they had placed their fighter screen. This
"fighter belt," as airmen called it, was considered a major

. obstacle by some Lighth air Yorce commanders,®’ Col. Frank

| - U . S
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&y Armstrong of the lst Bombardment /ing, one of a group of
officers who returned %o the United States to brief other air-
men on early combab experiences, expressed the need for scme
fighter protection to "get us through the fighter belt," and
to sscort the bombers through this belt on the return trip.58
Cnce the Germans began to offer defense in depth to .merican

bombing forces, the term was all but dropped.

In the fall of 1942 VIIT Bomber Command reviewed its
activities and opbimistically reported that the B-l7 could
defend itself ageinst the German fighters, Me-109 and Wf-
190.59 Indeed, the summary stated that the two German planes
"are no mateh for close formabions of the B-17 and B-24's
in units of 12 or more."ao “ven though no losses had been
incurred when fighters were employed absve the bombers and
on the flanks of the formation, the report held HThat un-
certain atmospheric conditions gnd difficultles imvolved in
making a closely-timed rendezvous en route to a target made
sach support impractical, Another escort method, loose
support in relays -- from the enemy coast to the target by
an initial group, from the target end withdrsisal by a sscond
force, relived by a third force at the coast line -~ i% con-
sidereqhangerous 8insce bomber groups arriving late abt rendez-~
vous points had %o proceed unprotected, The fighters could
not walt for labtecomers without Hthe risk of leaving other
bombers unprotected near the target or Jjeopardizming a group

‘ wihich had proceeded from the rendezvous on time. ¥ighters

could escort the bombers as far as possible when missions
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were beyond their range, while other fighters could meet

the bombers on withdrawal. The use of fighter sweeps and
other diversions enabled the method to work well, The re-
port concluded that a bomber formation of 18 planes would
receive adequate protection from 36 rfighters., The number of
fizhters had been considersbly reduced after early missions
presumably had shown 1little need for fhem. Strong enemy at-
tack ageinst B-17's and -24's had resulted in heavy losgses to
the enemy fighters but in low average losses to the bombers.
Lotwithstanding the defensgive power of the bomber, the sum-
mary continued, "This should not be construed as en adverse
reflection on the importance of fignter ccver 1n reducing
homber wastage, but it surgests that the use of sufficient
numbers, say 500 or more, Lo saturate the snemy defenses,
would make possible the dispatech of unescorted bombers with-
out excessgive average loss.," The report concluded: "One
salient fact emerges from any study of German fighter tactics
against missions flown %o dabte: no tacbics have been evolved
capable of inrlicting uneconomical loszses on units of 12 or
rore B-17's or B-24's when flown in close formation."®l This
observation was tempered by a statement that the Germang
would undoubtedly sry %o inerease the size of weapons and ime
prove armor protectlon on their fishters. This would mean
placing larger guns and heavier armor protection on Ameriean
bombergs. Iotwithstarding these possibilities, the summary
stated that losses could be kept withln economical limits even

against prospective German countermeasures.ﬁz
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If the early campaign had convinced some airmen thab
the bombers could operate without escort and mainbtain a low
loss rate, 1t confirmed the beliefs of others that the prob-
lem of escorting bombers was still unsolved. _imong the
latter was ilaj. G. Chesley Peberson of the 4th Fighter Group,
who said that without fighter diversion or escort a bomber
formation flying deep into enemy territory would suffer se-
vere losses, The farther the bombers penctrated, the mors
they would use up their ammunition before returning to home
base.®® The Eritish, on the other hand, in the fall of
1942 continued %o believe that to bulld a long-range escort
was out of the ql.uasft.ic>:r1.6"‘jc

While the Eighth Alr Force was assuring iiself that
future air battles would be won by btactics that so far had
proved successful, a ueebing of 1iF generals took place in
the United States in November %o dlscuss milibary character-
istics for a new fighter-type airplane. They considered the
question of escort, but reached no basic decisions at this
two-day conference. General Gordon 3aville, one of the con-
fereces, stated thzt, "the present defensive philosophy is
that we will go in with our belly tanks; we will drop them
at the coast because some guy might shoot at us any time af-
ter we reach the coast. To my mind, that defeats the purpose.™
On the posslbility of building a long-range fighter and the

need for one, he continued:65
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I don't believe that we can design a fighter

that has inherent self-sealing gas enough to =

over there, 4o these things and come home. I don't

think i1t can be dons. . . . /e need a fighter that

can occupy a position with relation to the operation-

al space that the enemy must ocoupy in order to

launch the attack with any degree of success on shose

bombers,
Thus, some nine monbths prior to the first use of droppable
tanks by fighters in the United Kingdom, airmen visualized
escort fighters employing them., They recognized the need for
an escort, and considered droppable tanks as feasible at
that time, though General Saville btelleved they were of
limited value.

As 1942 drew to a close, VIII Bomber Command could take
gtock of its small bubt promising operations. Though only
87 missions had been flown, and none exceeding 79 planes, bthe
B=-17 had shown itself the best day bomber to fly in the
theater end the P-%8 had appeared to be the best fighter
plene for escorting bombers. Though some alrmen were skep-
tical of the bombers! performance capabilities, they were
satisfied that these misslons hed proved two things: one,
that bombers supplied with adequate escort survived the miss-
iong, and two, that properly-escorted bombers could make a
bomb run without any fear of being bothered seriously by eneny
interceptors,%6 Too late to affect operations in 1942 was the
arrival in Englaond on 24 December of the first group of P-47
Thunderbolts, the plane that was to carry such 2 large parts
of the escort burden in 1943, and to play an important role

in experiments to increase the range of fighters.6?
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The Escort Fighter in North ..fiica

In view of the operation contemplated against North
Africa, the ALY activated the Twelfth «ir Yorece on 20 sug-
ust 1942 at Bolling Field, Washington, charging it with
the command of aly operations for TORCH. The unit left
Wew York on 5 September, arriving in Scotland six days
later, Brig. Gen, James H, Doolittle assumed command of
the Twelith on the 234. The XII Fighter Cormmand was acti-
vated on 24 August at Drew Field, Florida, end was assigned
to the Twelfth Air Force when it arrived in England on 17
September, Ibts first echelon arrived at Tafaraoul air-
drome in North .frica on 8 November. The XII Fighter Coime
mand's first commander was Col, Thomas %, Blackburn,®8

Taking precedence over ths airpower build-up in the
British Isles, TORCH necessitated stripping forces in the
United Kingdom in order to meet logistical requirements for
the projected opsration, The needs of the Twelfth Air Yorce
were so demanding on the resources of the Eighth that Haker
wrote in late October, 19428, "This command is now completely
unoperational with the exception of fourteen airorait from
each of the two squadrons of the 14th Group. . 189 mpe
VIIT Fighber Command lost four fully-trained operatiomnal
groups, with their service units, to the North African vene
ture, and was left only one group of Spitfires (the 4th
Fighter Group) which was under the operational control of

the British, Ip addition %o supplying the Twelfth air force
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with its planes, the Elghth Alr Force was responsible for
the transportation of the units destined for North Africa.
This movement encompassed the dispateh of 1,072 aireraft,
including 412 P-38's and 239 P-39's, which were ferried to
North Africa, and transportation by air of some 2,109 offi-
cers and 2,8l7 enlisted personnel.7° To accomplish this
movement, the largest ferrying projeot attempted to date,
the ¥ighth Alr Force provided the use of long-range ferrying
tanks to permit the transfer from soubhern England to Gib-
ralter and Oram,’t
0f the two types of plenes, the P-38, once in Afrlca,

became the outsbanding fighter in the theaster. Its per-
formznce in ground strafing, fighter sweeps and reconnals-
gance proved 1t to be the most versatile plane in the campaign.
But it was in the role of an escort plane that the P-38 was
regarded as unique.'?g The P-38 quickly became the plene al-
most exclusively used to escort both heavy and medium bombers
because of its superior range. By the end of November, 1942,
Doolittle was writing Arnold that out of the 16 missions
flown only one was conducted without escort, with the Twelfth
losing two plamnes on thaebt occasion and none previously. On
that one particular mission the bombers flew unescorted he-
cause the P-38's were "mudded down" and could not get off
the ground.75 The employment of escort as standard operat-
ing procedure stimulated the growth of tactical doctrine

. covering this variant of fighter-bomber operations. 4 prin-

ciple of this doetrine held that escort's primary object
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was bo insure the bombers safebty from fighter interference.
"Conseguently, no enemy fighters which ere not in a pogition
to abtbtack the bombers should bve allowed to draw Jfaway/ a
gsegtion of the escort p::ope:r;'.“w‘Jc The airmen regarded fighter
escort as adequate only when the fighters in formation ab
least squalled in number the bombers which they were pro-
tecting. Although desirable, this was not always possible,
especially when heavy bhoumbers were opsrating on a large-
scale assault, Hscort tectiecs were divided into two classi-
fications: one, where the ratio of fighters to bombers was
high, the escort flew defensively in elose support of them;
and, two, where the ratio of fighters to bombers was low,
the fighters made an offensive sweep of the target ahead of
the bombers and retired following the last group. This af-
Torded maximum protection to themselves as well as to the
bomber formation.’?
antieipating that the Germens would soon mounbd 37-mm.
guns on bthe WMJ-190, the II Bomber Command offered the follow-
ing as countermeasures: one, bomber units were to fly in a
compact formation o permit maximum concentration of fire-
power to the rear; two, gunners were to be trained to in-
crease their accuracy of fire at long range; and, three, es-
cort fichters were to be prepared to give close attention
to the rear of the bomber formabtion %o prevent overtaking
hostile fighbers from bomblng the formation or from se-

curing a position directly behind it.76 while the majority
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of missions flown in the lorth African campaign were within
the radius of operations of the P-38 without tanks, droppable
tanks were used when attacking distant targets.77
By the ezrly spring of 1943 additional P-38's were
needed to give support, now an asccepted practlce in the North
African theater, Increasing attacks on bombers over their
targets promvted Brig. Gen, John K. Cannon, commanding general
of LIl Bomber Command, to set up an inquiry. To this the
5th Bombardment Ving replied that the attacks came not as a
result of faulby fighter tactics bubt from the lack of escort
fighters. Doolittle wrote Arnold that "our only problem in
connection with the use of the P-38 is that there ars not
enough of them and it does not appear that there ever will

be.“78

flthough the lorth african campaign was only a prelude
to larger operations, it afforded the American Air Force an
excellent testing ground for its theories, doctrines, and
equipment. In additiomn, the performance of escort fighters
in that theater had strengthened the daylight bombing program.

4 memorardum to General Cannon from the Sth Bombardment wing

pointed outs’?

Bomber losses from fighters do not warrant
the belief held in some quarters that our bombers
can withstand sustained attacks by enemy fighbers,
although the presence of even a small number of
escort fighters gives a certain degree of moral
support to the bombers! orews 1t is beliesved to
be uneconomical to operabte wibthout sufficient
fighters to simulbaneously proteet stragglers and

. break up atbacks on each end of the homber for-
mation. Bomber losses would seem to justify a
fighter escort whose minimum strength is one
fighter for each bomber.
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It would seem reasonable to presume that the air operat-
ions to be conducted from the United »ingdom would have
profited from the experiences in North africa., If this was
true in some respects, the lesson of the need for escort
went all but unheeded. There remained a small core of air-
men who blindly held to the bombers' defensive capabilities.
Yo others the lessons of horth ,frica were clear, and they
agreed with Doolittle who said that the most serious problem
facing the Morthwest ..frlcan Strategic iir Force was the
shor tage of long-range, hlgh-performance escort figﬂtsrs.ao

Perhaps the absence of a crucial need for droppable
tanks caused the .AAF to ignore their full potentialities,
Yerhaps the nced was seen, but the alr wer moved too quickly
before the storm of late summer and early aubumn, But it
was not to be the african or the liediterranean theaters where
the crisgis of the daylight bombing offensive was to ocour,
but in overations from the British Isles against enemy tar-

gelts in ovccupied Europe,

The Origin of ¢3B0 and after

The rapidity with which events moved in 1943 was due to
two principal factors., One was a growing realization of the
need for escort to accompany bthe bombers which was seem by
soms as & pressing need early in the year, The second factor
was She frantic effort of the German Alr Force %o stem the

. tide of deep penetrations by Aimerican bombers. ..lthough

" THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958
5

Chap. II 78

prospects for 1943 had seemed fto indicate a suceessful cul-
mination of the bulld-up and prosecution of the strategic
bombing program, the Eighth .iir Force was confronted with
several pressing problems: one, acquisition of the P-47 as
a lLong-~range escort fighter; two, the growing losses of
~meriean bombers in late De¢cember 1942 apd throughout Jami-
ary, when most of the American effort was focused on bombing
submarins pens at the Bay of Biscay; and, three, the British
pressure to use American bombers in conjunction with theix
own night bombing rgids on the Continent, a problem sétled
ab the Casablanca Conference in late January.

Im England, paralleling the steady growth of VIII
Bomber Command, came the build up, from the low point brought
about by the logistical demsnds of the TORCH operation, of
VIII Fighter Command units early in 1943, In view of the
role that fighters would be called upon to play in supportw
ing the bombers, FHaker urged Arnold to equip the VIII Fighter
Command units with FP-47's sgince all P-38's assigned bto the
Buropean thegter would go for sometime to the Hediterranean,8l

A plane destined to carry the major burden of the VIII
Pighter Command's assignments during 1943, the P-47, arrived
in ¥ngland 24 December 1942, I was a newcomer among the
fighters then in combat. vYn 29 Jecember Brig. Gen, Newton
Longfeliow, Commanding General of VIII Bomber Command, con—
ferred with repressutatives of Pratt and “hitney iircraft

. Corporation in regard to the F-47, Longfellow was told that
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the P-47 with a belly tank would give protection to bambersa
200 miles beyond the enemy coast,sa but unfor tunately the
plane arrived in England without external fuel tanks.B% The
internal fuel capacity of this plane was B05 gallions, 205
in the main tank and 100 in an internsl auxiliary tank, giving
it meximum radius flying escort of about 175 miles.5* Farily
estimates of the capabilities of the P-47 had raised some
doubts about the soundness of using it for close support ba-
cause of the low speeds it would have t0 maintain and hecauss
it lacked a fast acceleration rate, Flying under these
conditions would place the plane at a distinct disadvantage
if combat was suddenly demended of it., The acceleration
problem was remedisd leter with the imstallation of a paddle-
blade propeller and a water~boost injeetlon system.85

The 4th Fighter Group was the first unit to obbtain the
P-47's, receiving a few of them in January, 1943. The entire

group was assigned P-47's in Islarch.as

haker, confident that
the P-47C would be satisfactory, wrote Arnold that he had
hoped the planes would bs in combat by liarch 1. Looking for-
ward to the time when the P-47 would serve as long-range es-
cort, he reminded Armold that the full tactical wae of the
plane would depend to a considerable degree on how fast he
could be furhished with droppable tanks.S7

General Hunter, commaender of VIII Fighter Commend, be-

lieved that the plane could be employed most effectively in
. general support or as high cover for the bombers.%8 He esti-
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mated that he would need 20 fighter groups to escort the
borbers, TIn addition, he observed that the size of the
fighter force should be debtermined not by the number of
bombers to be protected, but by the strengbth of the opposi-
tion to be expected, the rangs at which the fighters could
operate, andl the relative performance of .umerican and eunsmy
fishters., Hunter felt that 1t would be uneconecmical to use
fighters at thelir extreme range until they could eonmntrate
in sufficient numbers to neutralize the enemy fighter force
by sheer welght of numerical superiority.sg although bthe
goal set was 20 fighter groups, by .ugust, 1943, the VIIIT
Fighter Command could count only three, the 4th, 56th, and
78%h, a1 of vihich were equipned with the P-47's.90
Another problem facing the iighth JAlr force was the

growing ratbte of homber losses in late December and throughout
January. In a raid on 20 December at Romilly-sur-teine, out
of 7& attacking planes, 6 were logt. In a letter to General
Stratemeyer on 2 January, Haker ingisted that bomber losses
would decrease if the Bighth 4ir force could be given a
larger operabing foree, He pointed out that the losses
would diminish if the Hishth's bombers would go after Cerman
targets other than just the submarine pens at the Bay of
Biscay., The continual hombing of one area had enabled the
Germans to consentrate their fighters around it. However,
he added, "Je are still able and shall continue to knock

. down better than six to one enemy fighters for our bomber

losses.,"91 He sumgested that .merican losses might decrease
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if ths bombers were equlpped with & front or chin turret
gsince their firepower was deficient in the nose. It was atb
this gquasrter that the German attacks had been directed.g8
After the Lille mission of 13 January, Brig. Gen, H.5, Han-
sell had suggested placing fighbers in front of bomber for-
mations to implement the firepower.95 Even in Ikiarch, Haj.
Gen. F.L, inderson, commending general of the 4th Bombarde
ment Ving, was stressing the need for additlonal firepower

in front of the bombers.g4

This weakly~defended area finally
was strengthened in mid-1943 by adding nose turrets,?9

Germzn fighber reaction to bombing abbacks on the
submarine pens led Zaker to conclude that ™. ., . we are
going to have to go back to our old tactics of uging more
decepbion in target selection, slipping around between Gerw-
man, mid-French, and submarine targets in order to scatter
the fighter defemses.”® ©his hardly was the bactics of a
hold offense, but apparently he believed thel the ecnemy
would not anticipate the bomber attacks under less obvious
circumstances.

On 30 December three bombers were lost in an attacking
force of 40 that struck at the submarine pens at Lorlent.
This was followed by a similar strike on the 34 of January
when 7 bombers out of 68 were lost. The latter attack was
the most costly to date, Ezker, summing up his feelings,
told arnold that he was not gloomy about the two missions,

and felt that the Germans had paid heavily in fighters
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destroyed and damaged, IHe believed that there were two
courses of actlon open which would lessen bomber losses: one,
that bomber attacks be digversed in order to divert the anemy
and, two, that fighters supnort bombers all the way to the
target and back. This escort ecould be provided by the 78th
Fighter Group, which by 15 January would have its P-38's at
fill stremgth, Eaker wrote:;?7

On many of these vital targets which we propose
to attack, this forcee can easily overpower the
fighter defenses of the enemy which can be agsembled,
I propose %o take these P-38's with us and I am today
working out a plan with our Fighter Command to ec-
complish this, The P-38 is a much better plane then
has been generally assumed, and I feel quite certain
that 50 or 80 of these fighters riding sbove our
bombers will do much %0 prevent the combined and con-
centrated abttacks which heretofore have been made on
our hombers over the submarine bases when no {riendly
fighters were present, I believe that the very pre-
sence of these .mericen fighters will reduce our
bomber losses by more than 50 per cent. 45 soon as
we get the additional fighter groups, we shall rush
the business of getting them into the fight,

This strong plea for fighters came at a time when Tighth Adr
Force strength by no means had reached the number which would
permit it to "smother the defenses;" hence, to ask for the
fighters was in keeping with Baker's blueprint which he had
set forth in October, 1g42,

Haker's optimism was short-lived, however, when the
78%h Group, or which he had counted for escort, had 80 of
its pilots and all of its ulrcraft transfered to lorth
Africa, This was =z blow to the Eighth's commander. Writ-
ing to wpaatz, he confessed, "I think this was the most

serious blunder we have made in a long time."ga and to
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Asrnold he wrote, "It was a terrible blow to lose the P-38'g.
That decision is zolng %o mean the loss of many bombers and

their fine crews, n99

But Easker, hopeful that one F-47 group
would soon be ready to offer escort, was noit downhearted, per=-
haps due to a recent mission over Wilhelmshaven on 27 Janu-

ary which resulted in only 3 lossgses out of 53 atbacking bombers.
Writing to Stratemeyer on 30 January, he said he was con-
vinced that the bombers " , , . knocked the ears off the

German day fighters. »100

This optinmism lasted only a few
weeks, anl while there were no missions to cause him grave
concern, Reker wrote Brig. Gen. Eugene Eubank thai if the
bomber strengbh was between three to five hundred planes, the
need for escorting fighters would not be so vitel, bubt with
so few bombers on hand he believed it was nscessary to have
gsome support, British fighters of fered excellent aid within
their limited range, but the Spitfire could not accompany
bombers into Germany.lOl Once sgain Eaker was supporting
the proposition that lncrease size ol a bomber formation
was an alternative to adeguate fighter protection. UFor was
this to be the last time he offered this argument when his
bombers faced heavy enemy-fighter opposition.

The third problem facing the Eighth alr Force early in
194% was that of continuing its daylight bombing program.
On 14-24 January, Roosevelt, Churchill, their military staffs,

and other allied war leaders mebt at Casablanca, North ifrica,
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to plan furbher moves against the Axis. Among the problems
reviewed was that of the fortheoming bomber offensive from
the United Kingdom ageinst CGermany. They settled the
question of daylight bombing temporarily. Doubt had con~
tinued to exlist =zmong the British regerding capabilities and
tactics of the Ameriocun bombing force, The Britisch and some
Americans spplied considerable pressure to the Eighth air
Force to combine the smerican effort with that of the British

102 15 o result, Gemeral Airnold, wWho

night-bombing program,
was attending the conference, summoned Eaker, whose eXper-
iences gave him special qualifieabions to defend JAmerican sir
doctrine. In his presentation to the conference, Haker main-
tained that the destruction of German fighters ecould mot be
accomplished if the .merican bombing program became a night

o peration., He poinbed out that the Eighth Air Force rate of
loss in day raids was lower than that of the RAF on its night
o perations and cited the loss ratioc of two to three enemy
fighters for every .imerican bomber .“Lc.as‘ts.m3 After Eaker's
defense of the american doetrine, the daylight bombing proe
grem was &llowed to procead. The Combined Chiefs of Staff on
21 danuary 1943, issued "CCS/166D", the Casablsnca Directive,
which defined the .merican bombing effort as "the progressive
destruction and dislocation of the Geyrman military, industri-
al, and economic system, and the undermining of morale of

the people to a point whers their capacity for armed resi-

. stanc e is fatally weakened," 0% . more detailed blueprint,

THIS PAGE Declassified IAW EO12958



This Page Declassified IAW EO12958

Chap. II 85

"The Comblned Bomber Offensive Plan," was approved and in-
sugurated some six months later on 10 June. In the interim
the Zighth Alr Force had tested the Germen air defenses and
had adjusted itg tactics and technliques to the broader gcale
of operations projected by the Gombined Chiefs of Staff,10®

Zaker, aware that Zighth .ir rorce strength was still
growing slowly, urged ture Jar Department to accelerate the
bulld-up in the United XKingdom in ary way possible. He made
this appeal in conjunction with L. Gen. Frank M, indrews,
who had succeeded General Dwight Eisenhower on 5 ¥ebruary as
commanding general of ETOUS., Together they argued that it
was eseentlal to increase the Eighth Alr Force to permit the
simultaneous digpatch of a minimom of 300 heavy bombers, an
objective which would require an estimated 600 on hand in
the 1:11ve.a'be:i:.3'06 In January heavy-bomber strength in tactical
units considered operational numbered 84; in llarch it totaled
112; and in l'ay 200. The July figure showed 378 American
bombers in England.t07

In early February btratemeyer esbimeted that successful
operations against German targets would require a minimun
Torce of two formations of 72 planes each, but he preferred
four formations of that size. He would not believe that the
bombers were helpless against the German fighter force and
wrote Eaker, "You and I know they can be self-supporting and

that the losses in formations of that size will be small,

e can take such losses, but we can't take the lossges that
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that will occur when you go deep into CGermsny with small for-

mations, n108

To counter any charges that bombing operations
were neglecting vital bargets in Germany at this time, Eszker
wrote that while he preferred to hit German targets in Ger-

meny, rather than .those in ¥rance, he believed it was best

to strike where the weather was favorable and where the bombers

would have maximum fighter cover until such time as new
groups could be built and zlded to the bomber for oo . 109
Following a mission to Vegesack on 18 llarch, in which
only & out of 97 attecking bombers were lost, Eaker said it
showed conclusively "that if we had the foree to keep the
fighters [Germag and other defenses dispersed, we should go
in with little loss.m110 During liarch no mission susgstained
large lossgea, which encouraged the feeling that bombers could
penebrate without fighter escort. Speatz optimistically told
#aker, "I am just as convinced as ever that the operations of
the day tombers 1f applied in sufficient force from the U.K.
cannot be Stopped by any means the enemy now has and your
more recent raids should have gone a long way toward demon-—
Sstrating that fact to the more persistent unbeli evers."lll
If escort was not deemed urgent at this time, it was
not forgotten. One may speculate that a mission on 7 May,
when 7 out of a force of 25 to 31 attacking bombers failed %o
return from 5t. Nazaire, prompted Eaker to write Maj. Gen,

Barney M, Giles, AC/AS, OC%R, that the most pressing problem

facing the Eighth's P-47's was the absence of auxiliary fusl
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tanks, On the same day, 13 llay, Baker repeabed this request
for tanks to Maj. Gen. Oliver F. Echols.ll2 Nevertheless,
the general attitude of commanders in the United States was
8till hopeful, while not insisting that flghter escort was
unnecessary, Spaatz wrote Armold, "The impact of the well-
flown B-17 formation lnto the European eir picture has been
tremendous and, in my opinion, will be the decisive factor,
unless the Germans find some means of opposing it betbter than
they now have.,"
Towards the end of llay the Germans began to mount 33-mm.
cannon on ¥i-190 fighbters which permitted them to attack
bombers beyond the reach of return fire. Haker considered
this the "most damaging device they have used."” However, he
added, "There ig sbtill not the slightest guestion but that
we can continue effective daylight bombing with large well-
flown formsations at a loss ratio of five per cent or less."ll4
In a press conference in June Eaker reiterated his and others
falth in the bomber in combab, He told newsmen: "We have
found that a formation of thils size can defend itself and
that it will sustain, normally, five per cent losses or less,"115
Over a lO-month pericd, he insisted, the loss ratio had been
four per cent, with no noticeabls rise in this figure.ll6
However, by liay the earlier estimates of the bombers'
defensive powers were to give way as the record of operations
began to creabte doubts of the bombers' capabilities. Since

. the greatest echallenge to the bomber was not antiaircraft fire
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but the German fighter, Spaatz stated in April that ths prime
need was for a reduction in the enemy fighter force. He wrote
Arnold that "in my mind, the effect of reducing the single-
seater fighter effort is equivalent to stepping up our bomber
production by the amount equal to our bombing attrition rate
chargeable to enemy fighter activity."ll? In mid-July Baker
was still confident of the bomber offensive, but he was
aware that the time element was growlng more important,
Writing to Arnold, he said:Ll®
« o « during this immediate present hefore

the enemy has discovered a way of making our bomb-

ing uneconomical, we must press it home, and we

migt destroy the prineipal means he has for stopp-

ing our bombers, namely his fighter force, IT we

keep all the bomber strength we can possibly

gcrape together working on his industry and par-

ticularly his fighter facbories, and if we can

keep knocking them down in the air at the rate we

are now doing, but at an increasing scale, we have

nothing to fear., The point I hope to make wlth

you is that times is exceedingly precious,
Eaker's guarded optlmism was not shared by General Fred
Anderson, who wrote Stratemeyer on 21 July that he doubbed
if an invesion of the Continent would be necessary due
to the destruction of targets belng carried out by VIII
Bomber Command. He told Stratemeyer that though there were
some missions whieh had not been achieved, their failure
was not attributable to enemy opposition, but to the

weather.llg
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Schweinfurt I, The Crisis

The struggle for air supremscy took on the guise of a
decisive contest, and the continuing alr battles profoundly
affected development of the escort fighter. COConversely, the
tactical use of this type of plane in ecombat influenced the
outcome of the air war, Fighter operations during the first
half of 1943 generally were confined to fighter sweeps and
routine patrols. FP-47's escorted bombers for the firasd
time on 4 May 19432 on a mission to Antwerp against Ford and
General Motors factories. Though enemy activity was gtrong,
the escorting fighters contributed to a mission that saw no

bomber losses.lao

The succceding missions during May,
June, and July permit ted the fighters to perfect escort
tactics. While early escorting efforts aided in & decrease
of bomber losses, btheir limited range was not enmough to
give protection on deep penetrations. Lacking planes with
a radius lopnger than that of the P-47 and the Spitfire, the
B-17's were forced to operate well beyond their bases with-
out fighter escort.lgl

The missions beycnd fighter range grew more hezardous
a8 German opposition to the American daylight bombing effors
became increasingly effeetive., The first mission against
Germany was on 27 January vhen thres bombers out of 53 at-
tacking Wilhelmshaven were logt. On the second mission

against that city on 26 February, 7 planes were lost from
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an attacking force of 63, while two abtacks againsgt Kiel
resulted in a loss of 8 out of 126 bombers on 14 May and 6
out of 102 on 19 May. On 22 June the target, a rubber re-
finery at Hils, resulted in the loss of 16 planss from a
force of 183 bombers. Out of 199 planes attacking Hamburg
and Hanover in northwest Germany on 26 July, planes lost
totaled 24, while on 28 July the force of 95 bombers hitting
Kassel and Oschersleben susbained 22 losses. Another mission
against Kassel on 30 July showed 12 bombers failing to re-
turn from an original attacking force of 154 planes,}??

In April, General Hunter, commanding general of VIII
Fighter Command, had expressed the need for 20 groups and
stated that opposition to the bomber of fensive would grow
heavier unless German fighters were neutralized by an smeri-
can fighter force.123 An unfortumate experience on 13 June
bore this out when VIII Bomber Command lost 26 oub of 182
planeg atbacking Kiel, Xaker cabled Arnold immediately
that the Americans obviously faced a tough battle against
the German fighbers., He believed that the battle had reached
a eritical stage and gshould be pressed to its maximum. The
greatest need, Eaker pointed out, was for more replacement
crews, depot facilities, and long-range tanks for fighters.laé

In June the Assistant Secretary of War for Air, Robert
a, Lovett, reviewed the American air effort in England ard on

his return to Washingbton submitted hils findings to General
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Arpold., sAmong other things he believed that the long-range
fighter needed immediate attention., In a memorandum touch-
ing on P~47 operations in Europe, he wrote, "On the general
subject of use of fighters out of Britain, it is increas-
ingly apparent that fighter escort will have %o be provided
for B-17's on as meny missions as possible in order to get
them through the first wave of the Germen fighter defense,
which is now up in depth so that the B-17's are forced to
run the gauntlet both into the target and out from it,mwieS
Tovett observed that the P—47 could be used as a top cover
provided a satisfactory belly tank was developed for it.
Ho also thought that the P-38 ani the P-51126 held the
greatest promise ag eseort fighfers. In addition, the Sec-
retary pointed out that the Eighth Air Force needed from
five to eighth groups of P-38's and P-51's in order to meet
the increasing opposition it faced and "will face on the
ascending scale during the balance of the year.“l‘?‘7

This memorandum by Lovetd and the increased rate of
bomber losses, coupled with his own conviction that the solu-
tion to the daylight bombing problem was inextricably tied
to the probvlem of providing bombers with long-range escort,
prompted Arncld to send an ulbtimatum %o Giles on 28 June.
He said:l%8

Attached are IMr. Lovebtt's comments on the P-47

situation in Englend., This brings to my mind very
clearly the absolute necessity for building a fighter

* See Chapter III for discussion of P-51.
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sirplane that can go in and out with the bombers.
Moreover, this fighter has got to go into Germany,
Perhaps we can modify some existing type %o do
the job. The P-38 has been doing a fine job from
North Afrieca iln escorting our B-17's 400 miles or
more. Whether this airplene can furnlsh the same
close escort against the GAF on the Western Front
ig debateble. OQur fighter people in U.K. claim
that they can't stay with the bombers because
they are too slow and because they /The fighters/
mugt have top speed by tho time they hit the
ecoast, The P-38 ig not able for its poor ac-
celeration, so0 perheps it too will not be able to
furnish close escort and be able to meet the FW's
and 109's, Aboubt six months remains before deep
penetration of Germany begins. Within this next
six months, you have got to get a fighter that
can protect our bombers, ‘Whether you use an exist-
ing type or have to start from scrateh is your
problem. Geot to work on this right away because
by Yanuary, '44, I want a fighter escort for all
of our bombers from U.K. into Germany.

H.H.A,
The option to "sbart from scrateh™ would not be posgsible
if the deadline for producing a fighter was merely some
five months away. The alternative, and the ons which was
considered feomsible, was to modify the existing fighter
types by providing them with the extra range necessary 4o
gocompany the bombers. The Arnold ultimatum set in motion
the most important Air Force technical development program
in 1945,

This order was in effect the opening of a race against
time., If the American bombers could fly to the German taer-
gets, crippling Germany's ability to bulld airplanes, they
would in time seriously hurt the German effort to wage an

. aggressive war against the bombers. 1If, on the other hand,
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the Germen fighters could destroy the bomber aund escort for-
mations, then the victory would be with the Germasns. The out-
come of this struggle was 1o hinge on the successful use of
the long-range fighter., By insisting that the problem of es~
cort be solved, Arnold doubtlessly belleved that the meed for
en auxiliary tank would not be pressing before 1 January 1944,
wien he said deep penetration of Germany would begin on a
large scale, On this point Arnold evidently was forgetting
that the operations against vital strategic targets could

not be postponed for five months. Within twe momths of the
issuance of Arnold's memorandum, the Eighth's heavies suffered
such serious losses that all became aware of the deadly
seriousness of the need for escort fighters,

In preparing to meet the 1 Jamery deadline, it was
necessary to survey the situation both in the United States
and in the ET0, Giles asked the Requirements Division to
specify what fighters were most suitable for accompanying the
bombers and was told that the P-38 offercd the best possi-
bilities. Accordingly, the Lightning was the first fighter
modified for long-range flight.lag Turning to the situation
in the ET0, Giles told Arnold that fighter strength in VIITI
Fighter Commani was well below the requirements for conductlng
adeguate escort operations, He recommended that a minimum
strength be established immediately with one group of fighters
for each two heavy-bombardment groups. To implement the im-

mediate build-up of fighter strength, Giles also suggested
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that the 20th Group (P-38) be sent to England rather than to
North Africa, a suggestion which was a@proved.lso Recent
operstions in the ETC had indicated that long-range fighters
131

would be most welcome to give ilmpetus to ths bombing program,.

While the range of the fighters was slowly being in-
creased in the daily operablions of the Eighth air Force,
measures were taken also to increase the defensive power of
the bomber formetions so that they could give better mutual
support.l58 In projeeting the fubture course of alr battles,
Arnold wrote Eaker that he could visualize "sending four to
five hundred heavy bombers well into the interior of Germany,
escorted by siz to eight hundred fighters. When we get this
going we would welcome the German pursuit to come up and
figh'b."lza

A lengbhy report, "Righth Air Force Strategic Program--
Its Planning and Execution,” summarized Eighth Air Force
problems then being met by the bomber force. It stated:l‘”’4

These task forces /bombers/ canmot adequately

protect themselves from the numerous determmined at-

tacks from the enemy. Therefore, as our operations

become more numerous our need for fighter protect-

ion becomes greater . . . « The Germans press thelr

attacks with determination and our missions prove

conclusively that only with strong fighter support

cen We expect maximum operating efficiency.
The report pleaded for fighter support and urged gdditional
gbrength in the bombers. If this build-up could not take
place, it was possible that German fighber strength in the

. Wegt would increase to a point where the snemy would be
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able ", . . to destroy our air superiority there and the
fighter force opposed to us in the West may be so large
that we caunot accomplish our mis sion,mo9

In Avgust the decislon was made to use the fighters to
disrupt the German d efensive system by employing them on
diversionary attacks designed to permit bomber forces %o
penetrate the enemy belt with the least possible opposition,
Increasing pressure was put on General Hunter to employ his
forces exelusively in the defense of the bombers, but he was
reluctant to use hls small force except for "penetration
and withdrawal sup:pm*:t."lg(5 Hunter urged a build-up of 25
groups for long-range escort. In a report sulmitted to
flashington outlining the advantages if 150-gallon droppable
tanks were used on fighters, Hunter sbtated that the Allied
fighters would then bes able to support bombers 300 miles
from base and effectively counter the attacks of enemy single-
engine fighters from current bases. This, he belleved, might
cause the Gemans to withdraw single-engine fighters from
their current bases along the cozst line in order to eover
Gemany proper. He reasoned that 1f this development occcurred,
it would cause the enemy serious loss of coastal shipping,
destruction of secondary targets, and make possible attacks
on coastal troop concentrations by fmerican light and medium
bombers, This, in turn, would cause enemy withdrawal and
disperdbn of single-engine fighters and lessen the German's

. ability to make second interceptions.l®” While sections of
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this analysis were sound, the obvious question was ignored --
namely, how would Allied fighters protect the bombers once
the fighters resached the point where they could no longer
offer support. Vhat was to stop the enemy from regrouping
his fighters in depth and offering serious opposition, which
was precigely what the Germans were doing at that time. As
analyzed by the commanding general of VIII Fighter Command,
the question of escort was not answered in a manner indicat-
ing either that the problem had been faced squarely or that
the proper use of the escort fighter had been realized.

The need for more fighter escort units was appreciated,
however, by the commanling general of VIII Somber Command.
In a memorandum to VIII ¥ighter Command, Maj., Gen., Fred L.
Anderson urged meximum £ighter support for bombardment for-
mations., "If you can give us more P-47's, many of our
bombers will reach the target and many more of our missions
will result in complete, rather than partial sucecess. The
experience of my Command clearly indicates the need for more
such Thundexrbolts,nLo8 Hany Eighth Air Force and RAF officers
felt that the urgent nsed for escort should be solved as soon
as possible. One RAF officer said that although the P-47
groups had performed miracles and had consistently done ex-
cellent work, "we still require in the European theater
of operations a fighter which can penetrate to even greater
distances amd which can operate at low altitudes. . » . e

. want a fighter which can penetrate even deeper, if possible,
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t0 the target and for thabt purpose it is my oplnion that the
P-38 13 the best airerart."13® The comclusion of a report
drawn by the Operations Analysis Division of VIII Fighbter
Command was, ". . . that our fighters have been employed
most profitably when they were escorting main bombing st~
tacks," It further stated that while AAF fighter casualties
were greater when the bombers were being escorted, "this has
been more than compensated for by increased destruction of
enemy planes."léfo

Uperations begen to show the dire need for escort
Iighters. On 15 August the 65th Group, using 200-gal lon
belly fanks, supported bombers omn strikes ageinst German air-
fields in France and Holland. The other groups taking parid
in the escort did not carry tanks.4l Support was furnished
ag far as Cleve, Germany, with penetration roughly 275 miles.
It was estimated that the fighters were successful in driv-
ing off some 50 to 60 enemy aircraft that had been*attempbing
to attack the bombers. In the encounters 8 ememy alroraft
were Gdestroyed, 2 probably deatrayed, and 5 damaged as against
the loss of 1 P-47. TIwo bombers were lost from an attacking
force of 290,147

On the eve of 17 August, the fighter sirength of VIII
Fighter Command consisted of four groups -- the 4th, 56%th,
78th, and 553d, all of which were flying P-47's. The Ameri-
can bombing effort reached an unfortunate climax on this
date when an atbtacking force of 183 bombers flying deep
over Germany lost 60 bombers and 600 alrmen. The bombing

mission, itself highly successful, struck a ball-bearing €
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factory at Schweinfurt and an aircraft assembly plant ab
Regensburg. A careful analysis of the reasons fur this tragic
1089 clearly pointed to the effectiveness of Germen fighter
tactics. Opposition met during this mission was the most sav-
age encountered to date in the air war, The attacks began
when the bomber formation neared Antwerp, and, save for a few
lulls, continued almost constantly. The German planes had ab-
tacked from all clock positions in groups of 2 and 3 planes
and in packs of 25, TUsing a javelin formation, the Germans
attacked the noée position of the bombers in groups of 7 to
15 aireraft. They struck from vertical angles above the
bombers and by driving straight down concentrated thelr fire
at the top turrebts, The enemy also used a rocket timed %o
burst in the air and not in conteot with the plames., In brief,
few tricks, feints, and tactics were omitted by the Germans,
and their effort resulbed in the most significant defeat the
Eignth Air Force suffered in its daylight bombing effort.t43
The Schweinfurt I mission proved the need for fighters
that could travel farther than P-47's with 200-gallon tanks
partially filled.l44 This resulted in an inereased effort to
provide the exbtra range. On 31 August, on a mission agalnst
airfields at imiens and Glisy, P-47 fighters used the 200~
gallon temks filled with 150 gallons, end the 56th Group used
the 75-gallon tenks for the first time, On the misasion of &
September against targets of opportunity in Germany and France,
. the planes were equipped with 105-gallon tenks in addition to
the 75-gallon ones.l45
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In view of the considerable effort to solve the range
problenm, Arnold on 18 September had written to Eaker thatb
such factors as escort fighters, properly flown formations,
and increased bombing accuracy would result in real progress}és
Another suggestion came from Giles who proposed bo Eaker that
consideration be given to ntilizing specially trained bomber
formation leaders, and that the lead airplanes be staffed
with ecrews more highly trained snd experisnced than those in
the rest of the formetion.l?” General Fred Anderson, follow=
ing a mission in France, believed that with fighter support
avallable in sufficient force and range, bomber losses would
average only about 75 per cent of casualties under limited
fightex support.l48

Between 17 August and 14 VYetober some missions continued
beyond the range of escort, although supporting P-47's es-
corted bombers into Germany for the first time on 27 Sepiember,
This mission against Emien was made by 246 bombers accompenied
by four fighter groups. 7The fighters were equipped with 75~
gellon tapnks, They were highly praised for thelr work in a
report summarizing the mission., It gbtated that the escort
fought off a large number of German fighters sent up to inter-
cept the formation, which minimized the bomber 105533.149
The P-47's8 escorted the tombers almost 700 miles, destroyed
20 German fighbers, damaged 6, and probably destroyed 3.150

The strike against Bremen/Vegesack on 8 October was made by

. 357 bombers accompanied by 274 fighters, utilizing the 75-
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gallon and 108~-gallon tanks. The fighters were able to pro-
vide escort only to within a few miles of the targets. Not-
withsbanding the considerable support offered, the bombers
sustained 30 logses, while fighter losses tobaled 3, German
fighter opposition was unusually strong, but had 12 planes
destroyed, 2 damaged, and 10 probables, This mission was a
foretaste of the struggle that was ahead for the Eighth Air
Force as it sought vital targets in G-ermany.l51 While
losses had usually beon kept to a minimum when bhombers en-
joyed support, once the fighters were forced to return to
base, the bombers had to proceed independently to the target.
Bombers sustained their most severe losses durlng this phase
of the battle. OFf the 13 lost during the Dremen raid, "indi-
cations are that all but two were lost in the target area,
after penetration support had gons home and before withdrawal
support had made Bvﬁendezvoug"lﬁa This quotation is bhut
one sentence of the mission report recounting the battle of
the lst and 24 Alr Task Forees on 8 October, yet it holds ‘the
key to the logses sulfered that day. Clearly, then, it was
apparent that escort would have to be complete if losses were
%o be kept down.

On 14 VYetober a force of 229 bombers returned to
Sehweinfurt, On this second mission, 196 escort fighters
supportied the hombers only 240 miles anf then withdrew, It
was at this point German atbacks against the bombers became

. heavy and persistent, resulting again in 60 American bombers
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being lost. Because of bad weather 1t had been impossible

, for fighters to provide withdrawal support, and the bombers
were forced to return to their base alone. The 50 bombers
lost meant for all practical purposes that the effort to
achieve alr supremacy had failed and that until fighter eg=
cort could be provided fully, the attempts o penetrate deeply
into Germem would have to be paid for at & prohibitive cost.
General Arnold in his memoirs admitted that he d4id not kmnow
if the Eighth could have continued to operate umer such a

loasg ra‘te.lss

The reports of the mission pointed out only
too clsarly the deadly effect of German fighters on the bomber
formations. 154

The German tactics were similar to those of the earlier
Schweinfurt reid save for an inerease in the use of rocket
abttacks and serial bombing, and "with attacks from all quarters 3
from great numbers of enemy single and twin-engine fighters in
overpowering strength.“155 The losses gustained in this
mis sion proved to all the apparent helplessness of the wsmerican
heavy bomber in the face of German fighter tactics. The fol-
lowing day Ezker cabled Arnold that the answer to the German
¢hallenge lay in using more fighters at long range. He asked
for every available plane and that droppable tanks and replace-
ment crews be sent at once. He added that early arrival of

56 The seriouness of

more P~-38's and P-51's was imperative.t
the air war is reflected in the minutes of a Wing and Group

. commander's meeting held on 18 October. General Anderson,
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commander of VIII Bomber Command, told his officers: "Ws

can afford to come up only when we have our fighters with ua,"
but he promised them a rapid bulld-up of planes to permit the
bombing campaign to continne 127

The Crigis in Suspensgion

The two Schweinfurt missions resulted in a reappraissl
of the alr campaign. At the same time the projected dabte for
OVERLORD,*"® tentatively set for May or Jume, 1944, was also
close enough to merit & reexamination of the alr situation.
With the CBO now in a crisis period, the Alr Staff in Wesh~-
ington felt that ". . . changes in the military situation,
svaluation of the bomber offensive to date, new analysis of
enemy targets, and the decision that a substantial reduction
in GAF fighter forces is essential to the success of OVERLORD,
indicate the necessity to modify POINTBLANK."%® mhe air
Staff recommended that priority be given to destruction of
German fighter factoriss before the contemplated invasion of
western Europe took place, This was not the first time the
focus had been directed to German fighter production. The
issue had been raised in Mareh, 1943, when Eaker, after read-
ing a paper on the necesggity of abttacking Germany's aireraft
industry and her fighter force, had asked A-5, Eighth Air
Force Plens Division, for a statement on the merits of the

points he made.lso The reply Eaker received stated: 161
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e« « o Our primary objective should be the

German Fighter Force in the air, and on the ground,

and the industry which supports it., A sufficient

depletion of the German Fighter Force is the one

essential preliminery to our imposing our will by

the use of air power on any portion of the German

war effort which will be selected.

For a satisfactory depletion, -5 recommended that the maxi-
mum loss must be imposed on the German fighter force itself,
ag well as on the industry which replaced this attrition.

The c¢ourse of the bombing operations lndicated that the
advice given BEaker was followed only pertially. The bombing
of elreraft and ball-bearing factories was pursued, but the
campaign to destroy the German fighter force was only inci-
dental, The Schweinfurt missions had showed that the German
fight er force would mow have to be destroyed if the bombing
campaien was to fulfill the plens oublined in the CBO.

The Schweinfurt raids also proved that the 1 January
Geadline set by arnold was btoo late, The erisis that he had
predicted for early 1944 came four and one-hali months earlier
and caught the AAF unprepared to give the bombers their
urgently needed support. The impetus to provide this support
had begun long before 17 August, but it was to be several
more months before ETQ could provide amply for long-range
coverage. With the Schweinfurt missions went the virtual end
of the ldea that the heavy bomber could "go it alcone." The
debate that had continued since the early 1930's was now all
but over. The proposal to develop a fighter-destroyer type

. airplene for escort also was put to rest for the duration of
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of the War.l's2 To reach targets in Germarwywould require
more than a regrouping of bomber formations and an incul-
cation of an offensive apirit, These would help, but they
were not answers to the German Me-10¢ and Iw-1390.

Additional proof of the value of long-range escort was
given by the VIII Bomber Command's Yperabtional Research
Section which stated: ", . . enemy fighter activity is prob-
ably the sole cause of two out of five of our losses, and
that is the finel cause of sevem oubt of ten of our losses,"l6d
Lecturing at the Air War Collsge at Maxwell Air Force Base
after the war, General Hansell deslared; 1%

There was tremenious pressure on the bBomber

Command to give up daylight bombing during this

period and t¢ comvert to night bombing. That

would necessarily have meant giving up the entire

concept of precision bombing as it was then known,

and abandoning the effort made to eripple industry

through the destruction of key industrial targets.
Fortunately, Hansell said, the 3AF refused to give up day-
light bombing in the face of a temporary reverse and thus re-
tained its doctrine, which was considered essentially sound,
but which needed & solution for GiF fighter atbaocks.®?

The remedy for this impasse was oubtlined by Eaker, who
asked Arnold to send him every available fighter, especially
Mustangs and Lightnings. Eaker told Arnold that while the
Thunderbolt wzas an excellent plane when using the 108-gallon
tank, it hed a range of only 350 miles., The P-38's and P-51's

would extend the range to 450 miles.l66 The battle on the
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1l4th of October meant to' 4rnold that the AAF should scrap
immediately outmoded tactical concepts and coordinate more
closely all elements of command to mAke more effective use
of its combined resources,iB? To Eaker, Schweinfurt II 4id
not represent a dilsaster -- only that the air battle hed
reached its climax,198

For the time being the Bighth Air Force was unasble to
raid Schweinfurt or any other objective deep in Germany,l69
"Je are not Jjustified," Baker wrote Giles, "ian striking at
them /Ghe Germans/ unless the conditions augur success. These
deep penetrations and the impossibility of fighter escort will
cost ug 80 te 120 bombers. We will guffer this lose any time
we penetrate in force to these targeta.“170 The second
behweinfurt mission, disastrous enough in itself, had climaxed
g8 week of costly air battles.. Within 6 days the Bighth
lost 148 bombers and crews, mostly as g result of air action
in 4 attempts to break through the CGermen fighter defenses
unescortad.lvl The Eighth mede no mors deep penetrations,
even in clear weather, into Germany for the rest of the year.
Prior to December that failure was the result of a command
decislion based on the lack of escort. Afber early December
it was forced by weather, although the Eighth Air Horce still
lacked long-range escort sufficient to make deep penetrations
anything but costly affairs, Some short-range "pathiinder
missions," using a radsr vombing method were undertaken in

. cloudy u.'eua.t:ne.t'.:W2
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On 15 October two additiomal fighter groups had become
operational and were added to the VIII Fighter Command,

These were the 55th Group flying P-38's and the 356tk Group
flying P-47'g., General Arnold had promised the Eigath Air
Force a large percentage of the Mustangs produced snd about
one-third of Lightnings to boost fighter strength in the ETO.
He alse hed asked Alr sarshsl Portal to provide RiF kustang
suppory for bombing m:i.ssj.ons.1'?5 Parenthetically, it should
be noted that the build-up of bomber strength was considerably
below the standards specified in the Combined Bomber Yffensive.
The result of using inferior numbers of bombers had been to
eliminate any element of surprise whiech had been evident in
earlier operations. This retarded build-up had enebled the
Germens to develop the countermsasures employed successfully
at Schweinfurt. According to Air Chief Harshal fortal, this
meant that unless the Americens would accept a high loss rate,
they should imcrease their number of bombers, surpassing the
original number set forth in the CBO dilrective in order %o
achieve the same effect.l’%

On 29 Vetober Arnold informed Eaker that due to the
situation in the ETO, only Lt. George C. Eenney, commanding
general of the Fifth Air Force, and Spaatz were to receive
any long-range F-38's and -51's5.179 4 directive of 31
Uctober on fighter allocabion had stated, ™The primary role
of all U.S. Fighter units in the U,.XK, until further notice

. will be the support and protection of the Heavy Bombers en-
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geged in POINTBLANK."178® The following policy was established

to govern future allocations of fighters for England: the

first 10 groups of P-47's and all P-38 groups, totaling 15

groups, would be assigned to VIII Fighter Command; the next

6 groups would be turned over to the hinth Air Force; and all .

other fighter groups would be assigned to the Ifinth Air Force,

which wag to have 21 groups.l77
The efforts of the AAF to provide escorts for the Eighth's

bombers were evidenced by the return of the twin-boomed

Tightnings of the 55%th Group which had become operational on

15 October. These fighters gave VILI Fighter Command a plane

that could exceed the range of the Y-47 by a considersble

distaence and supply that seetion of cover from the P-47's

withdrawal point to the target., On 13 November VIII Bomber

Command sent 143% bombers to strike targets at Bremen. ZEscort

was provided by 345 P-47's and 45 £-38'5,178 mpe P-38'g,

using two 150-gallon droppable tenks esch, were able to os-

cort the bombers to the target and defend them ageinst per~

sistent onemy fighter attacks. A4As a result of combat, the

P-38's clalmed 7 destroyed, 3 damaged, and 5 probables, for

a loss of 7 aircraft. vwhile bomber losses totaled 16, only

2 were attriputed to ensmy fighter action ~~ a figure which

mist be aceredlted to the gallant escort provided by the

P-38's, This was the longest escort mission filown to date,

and the effective use of the P-38's and P~47's prevented the

. German fighters from employing their deadly rocket attacks 78
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On 13 December, 648 heavies escorted by 394 fighters,
4l of vwhich were P-51's belonging to the 357th Fighter Group,
were sent against Kiel and Hamburg, This was the first major
action of the P-51,280 The Mustangs, equipped with two 75-
gallon benks each, were given a chance to fly their maximum
range. The Y-5l!'s and -38's provided target area and with-
drawal support from the initial point. In order to complete
this seguence of support necessary to give the bombers pro-
tection on all phases of the mission, it was imperative %o
seleot carefully the contact points where one group of
fighters would pick up the bombers and another group leave
Them. This was necessary since no one group on & long mission
could offer continuous support., By a system of prearranged
rendesvous points a group or more could pick up the bombers
on the withdrawal leg of the mission and cover them on the
rebturn to thelr bases, losgses on the XKiel/Hamburg misgion

totaled 5 bom.bers.l81

This flight witnessed excellent coop-
eration between fighters and bombers, and hopes rose that
longer penetrations would be equally successful. The £-51
was introduced inbo combat and employed %o its maximum range,
the bombers were given complete cover during the entire
nmission, and losses from enemy fighters were low. <Ferhaps
Eaker had the hiel mission in mind when he wrote, "We can now
say definitely that the presemce of superior fighter alr-
oraft in strength to, over, and from the target will decrease

cur bomber losses from 50% to 75%."18% Towever, he cautioned,
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"1t probably will never be possible for protecting fighters
to insure bombers against any loss if the enemy presses home
his fighter attacks in a determined manner with considerzble
force."183

4% the end of the year three more groups bolstered VIII
Fighter Command strengbh: the 20th Fighter Group, flying the
P~-38, which became operational on 28 December; the 359th
Group, flying the P-47, which became operational on 13 Decem-
ber; and the 358th Fighter Group, also flying P-47's, which
becams operational on 20 December.laé

In retrospect, 1943 was a year of trial and error. -+t
was one in which the Eighth Air Force realized the snemy's
ability to offer deadly opposition to daylight bombing as-
saults. It was a year in which the Eighth .ir Force with its
supporting fighter and bomber commands was forced virtually
to rebuild its forces from a low caused by the ezodus of
units to support TORCH. The meed for adequate esoort fighters
was ultimately realized, leading to an ambitious technical
program devo ted to fulfilling that need, By December the
solution had been found. The range-extension program
had been developed by enlarging the intermal fuel capacity of
the three fighter plemes and through a vigorously executed
program of droppable tank production, The £-51 had become
the stamdlard long-range Tfighter. This came about as a re-
sult of tests in December and January which "proved rather

conclusively that the P-51 aireraft, when equipped with long-
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renge auxiliary tanks, were the best guited to meet the needs
of escort fighters for heavy boumber missions,"1B82

With the solution of the escort problem came assurance
that the American daylight-bombing program as set forth in
the CBO plan, barring some unforeseen development, would bde
accomplished., While the fighters sent to escort the bombers
were to act only as a defensive force and not to seek oub
snemy fighters asggressivwly, the result of the bombing program
compelled the GAF to oifer battle when the bombers sought
vital German btargets., This led to vicious air battles be-
tween Jmerican aircrsft and the Geman interceptors, This
situation permitted American escort planes to destroy a
large percentaze of the GAF flghter force and reduce sub-
stantislly the enemy's ability to offer resistance, an ability
further reduced by bombing strategic targets. Dow important
this air sbruggle was can be appreciated if it is remembered
that air supremacy by the .llies was a prerequigite for OVER-
LORD /ND ANVILYS®  Against this background of schievement
the air forces in Burope faced a new year, with escord
fighters requiring only a logistical build-up and a refine-

ment of tactiecal doctrines,
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CHAPTER TIX
THE PROBLEM IS SOLVED

Range Bxtension: The Fulfillment of an Idea

The events leading to the successful extension of range
comprise a story that has its constituent parts in not one
but several parallel phases., It ig a record exceedingly
difficult to trace in its meny ramifications, but the major
steps form an importent pert of this story. Inieed, this
narrative includes the devslopment of droppable fuel tenks,
modifications to increase the inbernal tankage of imerican
fighter planes, and the development of the P-51 as an escort
plane., There was the pregsurse of time and the difficulties
of a hastily augmented tank-production program in the United
States, 3,000 miles away from combat theaters. Furthermore,
there was the increasing insistence by AAT commanders to pro-
vide them with escort fighters with long range, and in this
search for an sdeguate escort came the abortive YB-40 and
XP-75 experimenta.

With the entrance of the United Stabes into the war, the
need for shipping space early in 1942 necessitated a search
for means to economize on the use of shipping needed to carry
men and supplies to all corners of the earth, Thisg faector,
a8 well as demamls from the South Pacific asking for increased

range for combat planes, especially for fighters, prompted the
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LHAF 10 beglin trying to find a means to inerease the renge of
combat planes, and %o legsen shipping demands by ferrying
them. The expansion of this project lald a foundation for
the program of combat-tank production. Few persons in 1940
and 1941 could sse the fubure requirement for thousands of
tanks that were %o become s0 indispensable to the long-range
fighter program.l

Constructing a bulletproof, pressurized, aerodynamically
satisfactory droppable fuel tank was the task that faced AANF
enginsers soon after December, 194l. .Allocations of materials,
plant facilities, labor, shipping space, and the general ure
gency which accompanied demand for these tanks, complicatbed
the program, Fortunately, work that had been done prior to
Ameriea's entrance into the war was veluable in the wartime
produstion of combat fuel tanks, There were, however, many
problems %0 be s0lved. One was how to comstruct a shackle
gided by sway braces that would hold the tenk firmiy in place,
notwithstanding the pressure exerted against it when the plane
was traveling at high speed, and still permit ite instantan-
eous release, Another problem was that of egquipping the plane
with a booster pump to draw fusl from the tank, and of de~
vising a connection that would permit the fuel feed to disen-
gage from the tank when it was dropped. Still another pro-
blem was that of materials when metals that could be used
were scarce. Various meterials were trled in the manufacture

. of the tank: aluminum, cold-rolled steel, terneplate, vul-
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canized fiber, plastic, canvas, cotton-duck fabrie, rubber,
and plywood. OSatisfactory tanks of jute and paper were tuilt

i in India and Eungland respectively. Americans eventually con-
struc bed tanks of steel,®

The guest for fighter range received early attention
from the highest level of the aaF. At a conference in General
Arnold's office on 20 ifebruary 1942 several cablegrams from
various theaters of operabion asking for increased range of
aircraft then in use were presented for discussion.® Follow-
ing the conference, instructions to begin immsedlate study of
means bo extend the range of fighters were tramsmitted by
tel ephone to Materiel Division at Wright Field.t Within a
week, on 28 February, Materiel Division issued technical in-
structions initiating aetion for procurement of 52-gallon
tanks for £-40's at the rate of 6 for each airplane. Materiel
Division also asked for production of these tanks in sufficient
guantities to meet needs of forceas in the Far kast and England.
The tanks were to be inereased to a maximum consistent with
the structural and flight limitationms of the fighfter plane
for which they were intended.5

The question of fighter range was ageain discussed at a
mesting on 12 lkarch at Wright Fleld, and immediate asction was
suggested to increase the ferxrying remnge of sircraft then in
production, especially that of the P-47. IExperiments then

under way indicated that a 3,000 mile range could be developed

I - S o
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in this plane.6 Another gonferences at Wright ¥leld nine days
later permitted a full discussion on how to ferry pursuit
planes to combat theabters. Because modification of airplianes
already in combet was not considered part of the program,
those present belleved that extension of combait range would
be treated second only to ferry range.7 In late Mareh, Brig.
Gen, Bemnett E. leyers, who was in charge of aircraft procure~
ment, proposed that external tanks for the P-38E carry 175
gellona. The P-47 should carry three external tanks, two of
100-gal lons each under the wings and one of 410 under the
fuselage, giving it an esbimated 3,000-mile range.s

dngineers began to explore every means to increase the
range of airplanes by augmenting intermal fuel capacity and
the 8ddition of jettisonasble tanks,? The Production Enginser-
ing Section at Viright Field on 3 April advised Materiel Com-
mand that a survey for ¥5-gallon droppable fuel tanks in-
dicated a need for approximately 25,000, at a coast of about
$2,500,000, in order to provide four for each plane.lO This
item was a composition belly tank made by the United States
Rubber Gompany.ll The engineers recommended that the company
be given a contract for 5,000 tanks, with delivery to start
in 60 days, and that the remalmder be procured from the
"cheapest and least strategic source, 12

By late July it became necessary to establish a unified
program to obtain combat range-extension fuel tanks. Previous

. procurements had beoen made under various estimates of require-
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| ments. The Dir ector of Military Requirements outlined the
problem 1n the following manner: one, %o determine the
average rabte of expenditure of combat exbension tanks in
specific areas by aircraft types; two, to determine the

i aversge rate of expenditure of the tanks in various combat
theaters; three, to establish delivery rates for various
theaters by tank types; and four, to base tank production
on the total number of fighter aireraft built.l® By late
1943 satisfactory progress had been made in providing air-
plane types and models with varlous size tanks to give
fighter models a range of from 2,000 to 3,000 miles, but
combat tank production and development continued haphazardly.14
The requirements for droppable fuel tanks were subject o
constant changes made necessary by numsrous problems arising
from tactical needs, combat experience, shortages of criti-
cal mbterials, and shipping problems.

Brig. Gen. Benjamin W. Chidlaw, assistant Chief of Air
Stalf, on 24 February 1943, requested information concerning
the design and possibility of a lsakproof combat tack for
current fighter planes.l® iateriel Command directed the
engineering division to study this problem, taking into con-
sideration such questions ag production, restraining prior-
ities, and possible deterioration in the field. The englineers
approachsd industry to secure sample tanks of the "sanme

approved design as the present internsl type of self-gsealing
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tank." The tanks tested were similar in shape to the one
proposed. They did not appreciably affect maneuverability
of the plane, but increased the stalling speed approximebely
20 miles per houx'.16 In May the Requirements Division asked

for replacement tanks in the following cepacities:

Aircraft Tank Requirements per Month Vapacity
P-38 3,000 150~gal.
P-39 6,600 75-gal.

However, 1t stated that only 3,000 tanks would be required
before Jenuery, 194%.17
4s work on combat tanks continued, the Englneering Divis-

ion reported on 23 June that the first series of self-seal-
ing, bullet-proof 75-gallon tanks had passed the gunfire test,
This model had been submitted by the Firestone Tire and Rub-
ber Company. It could also be enlarged to 105-gallon capacity
without production difficultias.la At the regquest of fuel-
tank manufacturers, a meeting was called on 29 June to dis=-
cus design and requirements of self-sealing tanks. The par-
tieipants recommerded that the 150-gallon self-seallng tanks
not be procured until the completion of further tests,+® The
general poliey in regard to these tanks suggested that: one,
aireraft, when equipped with full combat-extension tanks,
should be reasonably steble and capable of being flown on in-
struments without difficulty; two, the external tankage cap-

. acity should be about 75 per cent of the internal self-seal-
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ing capacity; and, three, a minimum of 95 per cent of the
fuel should be extractable up to the critical altitude of
the airplene.~C By 25 August, a satisfactory 150-gallon
tank was developed, and work was progressing on a 75-gallon
model for the P-51.°1 The last major problem in the tank
program was surmounted in September with satisfactory ocom-
pletion of tests and the conclusion that no great fire haz-
ard existed in the leakproof type. The way was now clear
to accelerate production,

Yieanwhile, another development of this story was une
folding in the United Kingdom, In January, 1943, Averell
Harriman had epproached an officer of the Procurement Section,
SBupply Division, regarding a query from General Andrews as to
whether provisions had been made to supply droppable tanks
for fighter mireraft in England. The Supply and Maintenance
Divisions of VIII Air Force Service Command lnvestigated
possibilities of producing them in England, an investigation
undertaken jointly with the Air Technical Section of VIIT
Fighter Commend at the request of its commander, General
Hunter.,2? The following month, ACM Sir Wilfred S. Freeman
of the Ministry of Alreraft Production (MAP), suggested that
the best means to solve the problem was to prefabricate tanks
in the United States and assemble them in Englend. Since no
definite policy had been reached, he told Maj. Gen. Henry

Miller of VIII Air Force Service Command that the matter
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should be settled so that later demands would not overwhelm
producbion facilities in Epngland. Freman's proposal was rg-
jected.25
External taniks were no new problem in themselves, for
they had been used on several types of gircraft, and the
P-38's had employed them for their flight across the Abvlantiec,
Preliminary studles on. the type of tank needed for the F-47
wag ordered by EHunter, This plane bad arrived in the United
fipngdom in late December, 1942, equipped like the P-38'sg
with shackles primarily for ferrying purposes, but without
any abttached tanks., OCol. Cass Hough of the 4Alr Technical
Section filight tested the P-47's to determine necessary oper-
ational data. It took fough about two weeks to determine
speeds, rates of climb, and endurance. General Hunter then
rosed the problem of long-range escort, and Hough proposed
to use the 200-gallon ferrying tank. He pointed out that
the range would depend entirely on how far from base they
were jettisoned, whether at the enemy coast or at the point
where the planes met snemy opposition. It was an indeterm-
inate point, he said.24 VIII Air Service Commanl was ree
quested %o secure some 200~gallon tanks for primary test pur-
poses8, bub it was March before they were delivered. fThis
tank proved unsatisfactory, primarily because it could rot
be pressuriged; it lesked bhadly if fuel was left in it longer
then & few hours and was asrodypamical ly unsatisfactory.25

. In & memo for the commending general of Highth Air Force
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from Hunbter, he said:26

It is a composition tank which cannot be
pressurized, and it therefore does not function
satisfactorily above 20,000 feet, The present
cgpacity of 200 gallons is too large because
only approximately 100 to 125 gallons of gas
are necessary for warm-up, bake-off, climb to
30,000 feet, and reach to enemy territory. IEx-
perience in this war has demonstrated that belly
tarks must be dropped before any sngagenments
take place with enemy aircraft., The use of a
200-gallon tank to carry a lesser amount of gaso-
line is a waste of materisl and will adversely
affect climbing performence due to added weight.

The A.T.5., therefore, preferred the P-39's 75-~gallon tank
which could be used for short ranges. While these tanks
were a marked improvement over the larger ones, AAF regu-
lations required that they be dropped at the enemy coast.
Later experiences showed they could be carried to the point
of combat and then dropped.2?
Another problem facing engineers in England was to find
8 sufficient pressure heed so that at high altitudes the fuel
punp would supply enough gassline, Jin Air Forces regulation
forbede the carrying of gasoline under pressure, which there=-
by necesgsitated extra fuel pumps with added weight and chances
of mechanical failure., Alr Technical Section proposed to har-
ness the sir pressure zoling to waste 1n the exhsust from the
vacuum pump, bubt needed a control valve Lo mebter the changing
pressare abt varying altitudes to maintain a pressure differ-
ential between the outside atmosphere and the tank., The
British Thermostat Company supplied the valve, and Langford
@ Lodge Company built a prototype imericen 100-gallon metal

tank. It was not delivered, however, until 20 Hay. The
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flight testa were successful anl the engine received adequate
fuel up to 35,000 feet.aa
In bareh, VIII Air Foroce Service Command experimented
with a tank of approximately 125-gallon capacity, which it
believed might be used for combat operations. This was a
pressurized model, which permitted its use above 20,000 feet,
Washington asked the Eighth Air Force to obtain 500 or 600
a month from British sources unbil arrangements could be made
to assure arrival of large quentifies from the United States,2?

On 17 March the imericans requested the following quantities

in a revised schedule:so

March 270 August 6,480
April 1,430 September 7,290
May 4,840 October 7,890
June 4,860 November 5,000
July 5,670 Decexber 5,000

The Britlsh companies pointed out they needed at least 45
days to get into production and gpproximately three months to
satisfy current requirements., A smsll gquantity of tanks had
arrived from the United States, but enough to extend the
range of fighters was not on hand, The VIII Fighter Commend
suggested, however, theat non-~pressurized 75-gallon models be
used up to 25,000 feet and droppsd when the fighters met the
enemy.5l

Early in June another problem arose, The difficulties

and delays over delivery of tanks for P-47's had raised the
question as to whether the P-38 might not be the better
. escort fighter. Hunter, who admitted that the P-38 appeared

to be the ideal escort plane, was reluctant to ask for it
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until he had given the P~47 a complete trial in combat.
wes in June, too, that Baker placed the need for auxiliery
tanks fourth on his list of priorities, though & month later,
on 19 July, he wrote laj. Gemn. Oliver P, Echols, Chief of
liateriel Command, that lack of leskproof droppable gas tanks
*oonstitube the only reason why our P=47ts are not going with
our bombers as far as the Ruhr at least,n53 By mid-July
saker wanted the P-47's "sent to limit of availsbility,"5*
He was now willing to forego P-51 reconnaissance planes if
he could obtain P-51 fighters instead.’® Hunter told Eaker
on 20 July that his fighters desperately needed long-range
tanks, and that he would not assume responsibility for the
fact that he did not have them. Furthermore, he estimated
that VIII Fighter Command was approximately 130 planes under-
strength. As a result of this statement, Eaker turned o
General Miller for & statement concerning the tank p:cogram.se’
General liller attribubted British failure to deliver
the 100-gallon mebtal tanks after four end one-half months of
effort to a steel shortage. The Eritish, instead, had offer-
ed to manufacture & 108-gallon paper tank in order to save
the critical metal. Iaker t0ld Arnold in mid-June that the
proposed peper tank might be used on theP-47. He had asked,
however, for continued oubput of American metel tanks until

tests were completed and manufacture could be handled in

7

England.3 Air Technical Service enginsers reinforced the

. British made paper tank to withstand seven pounds per square
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inch working pressure, and flight tested it, On 26 dJune, i%
appeared to be satisfactory, though some minor corrections

wWere necessaly. 58

The VIII Fighter Command approved it of-
ficially on 1 dJuly, Miller told Haker that arrangements had
bean completed with NAP for delivery of paper tanks for the
P-47 according to the following schedule:39

July 20

August 300

September 1,500

Qctober 5,300

lovember 8,600

December 9,100
Miller's memo to kaker stated that these btanks could not be
used until fighters were equipped with internal and external
fuel conmections and sway braces for their inmstallation. The
contract was given to the Bowater Corporation, with portions
of the order consigned to other firms in order € meet the
Eighth's nesds in the shortest possible time.*

Early in July members of air Service Command had as=
certained that a large quantlty of 200-gellon tanks was
avallable at base Alr Depot at Burtonwood. Their supply
division on 8 July reported the number of tanks in storage
at 1,182, Although they were of inferior qualisty, the
Service Command divided them among the 4th, 56th, and 78%th
Fighter Groups. ©Shipoping them by rail resuited in difficulty
becanse they had %o be limited to 40 or 50 per train load,
By 19 July, 169 tanke had been sent to the 4%th Group, 50 to

. the 56th, and 121 to the 78th Group. £LHeadgquarters directed

the fighter groups %o test the tanks when they arrived %o

b . - - - = e o o o e R - [,
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determine the best method of using them. The trials were
curtalled until after 25 July because of the weather, but by
27 July the 4th Group had completed its tests, and the other
two groups had nearly finished theirs. Since most of these
tanks were warped, they had to be carefully inspected ani
"hand-tailored® to fit individual airplanes, In addition,
many of them were not leakproof. The 4th Group detsermined
that a redius of action of 250 miles was practical when us-
ing the ftanks with 1l0-gallons in a climb of 22,000 %o
23,000 feeb and then jettisoning them when the fuel was eox=-
hausted.él

For the migsion of 28 July in support of 95 heavy
bombers agsinst Kaessel and Oschersleben, the £-47t's were
equipped with these tanks., Combat resulted in a loss of 7
american fighters and 25 Germen planes., Though the tanks
were not ideally suited to combat, fighter and bomber pilots
on the mission praised the escort provided.éz The use of the
tanks had cresated an element of surprise and had caught the
German pilots unawares,

While the americans were trying to solve their own
technical problems in England, Eaker Gurned to the United
States for further aid. He asked the Alr Force test
agencies, the Tactical School, and the Proving Ground Com-
mand to undertake studies of German tactics against American
bombers, and to devise defenses against air-to-air bombing,

. rockets, and the flying of captured aireraft inbto American
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formations. On Baker's suggestion the Assistant Chief of
Alr Staff on 21 July ordered a study of means to combat
eneny efforts to neutralize the AAF's bomblng offensive., A
study by the Directorate of Tactical Development concluded
that the ultimate answer to the problean of defense from all
types of attacks would be the protective escort fighter air-
plane, The study proposed that the P-51B amd the P-38 be
equipped with suxiliary tanks for this puwrpose. Accordingly,
the Froving Ground Command tested these two planes and also
the P-47 to determine their ranges.4® The Commanlant of the
School of Applied Teetics in his report t General Arnold
stated that the latest developments in auxiliary tanks for
fighter aircreft would result in an operating radius of more
than 624 miles at bombsr cruising speeds.%

On 17 Aungust OC&R regquesied that a long-range mwrogram of
developing tacticel bombardment formations be instituted,
using the following recguirements as a basis: one, the employ-
ment of fighter escort with heavy bombardment formations to
g maximum range of 750 miles, presuming continuous engage-
ments with enemy aircraft for approximetely 500 miles of
this distence; amd two, consideration of using succesgive
waves of fighters in order to accomplish this 750-mile range.
This meant empleoying a second wave of Tighters equipped with
auxiliary tanks, to follow the bombardment formabtions at a
given distance to the rear, These Tighters would btake up the

. oscort after the firgt wave had reached its maximum range
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without the use of auxiliary tanks, The objective of the
escort fighter was expected to prevent enemy fighters from
using head-on attacks, pursult air-to-air bombing, long-
range, high-caliber gunfire, end rocket projectiles.49

An AAF board requested that the School of applied
Tactics thoroughly study long-range escort fighter tactics
and prepare a report formulating tactical doctrine., Upon
completion of the study the hoard on 17 December recommended
the P-51B and the P-38 a8 the most practical escort fighters,
anl that necessary range be achleved by using pressurized,
droppable fuel tanks,46

In view of the apparently satisfactory progress being
made to produce tanks in England, VIII Fighter Command, in
conjunction with the i-4 seectlon of the Eighth Air Foroe,
requested that all tank produciion in the United Stabes be
canceled. A shipment of 4,000, 75~gallon tanks was sent
prior to this request. They were to be used pending the a-

vailability of the larger paper tanks.‘l'?

On & Auvgust, VIIX
Alr Force Service Command sent two paper tanks to the United
States, 1o be examined with a view toward manufacturing them
in this country for the LAF in all theaters.%® The idea of
manufacturing tanks from non-strategic materials appealed to
american engineers, and they conducted a series of tests on
the British models. JArnold insisted that everything be done
to expedite the research and experiments on these tanks.49

. On 10 August Haker urged Miller immediately to support the

tank program with the highest priority end to "push it to the
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On 29 August Maj., Gen, William E. Kepner succseded
Hunter as commander of VIIT Fighter Command. Xepner could

51 prior to his

be counted on for asggressive leadership.
leaving the United States, Arnold told him to press for maxi-
mum effort %o extend the range of fighters. Kepner had
sarlier urged aircraft emgineers to increase the renge of
planes then being built. His promotion reflected the in-
creased effort to solve the range-extension problems.sg
September saw the tenk program still fer short of the

promised del :’u.re:riess.s:5

Although some tanks had already been
sent to England, the amount was far from adequate, On 7
September, Zaker asked for immediate shipment of 1,500 each
of the 75-gallon and 150-gallon leaskproof types. He told
Arnold they would be used for operational test purposes, sinee
requirements for exact types and specifications could not be
given until the tests were completed. He slso said that if
the leakproof btanks met the Eighth wir force's needs for two-
point suspension, capsble of withstanding minimum internsl
Pressure of seven pounds per gquare inech at altitudes up to
50,000 feet, then it would be desirable to begin production.54

In mid-September Material Division ordered 150,000,
150-gallon tanks for the AAF in England and North Africa.9®
Speatz wrote Portal that tanks promised by the Ministry of
Aireraft Production in early August were not fortheoming. He
. gaid, "MAP has not been able to make good the promised
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deliveries, 1 have just received a cable from General Arnold
which indicates that these long-range tanks cannot be supplied
from the United States before December."® TUpon learning of
the delay in British tank produetion, the AAF shipped all 75~
gallon tenks available in the United States to England. Esker
in a latter % Fortal reminded him of the crisis growing out
of the shortaga.57 He also wrote Freemen in a gimllar vein
on 14 October, "is an example of how critical this situation
is, I am quite certain that we lost at least twenty heavy
bombers last Sunday on one mission because our fighbers were
not equipped with these tanks.”98 In his reply to Eaker,
Freemsn admitted that the British had falled behind their pre-
dicted figure and to date had delivered only 567 tanks when
somewhsre between 800 and 1,000 might have been expected.

He estimated current production at between 400 and 500 tanks
per week and hoped that the deficiency would be overcome by
10 hovember. The fault for the delay, Freeman insisted, was
not solely that of the Ministry of Aireraft Production. Xe
pointed out that not until the first week in October was ths
"all olear"™ given MAP for certain metal fittings, feed, and
vent pipes, which were needed for producing the tanks, He
reminied Eaxer that in February he had asked that he not
suddenly be faced with an overwhelming demand for tanks, and
pointed out that not until June wasa urgent application made

to him for the jebitisonable banks,D9
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British tank production reached a point in December
which permitted American menufacture of 75-gal lon models for
the ETO to be canceled. By the end of 1943 hetween 2,000
and 3,000 tanks were available at each Tighter station of the
Eighth Air Force. Tobal British l08-gallon tank production
hed reached 7,554 by the end of the year.®® British output
continued to increase considerably in the early months of
1944, By larch over 14,000 units of the 108-gal lon model
were being turned out monthly, and oubtput of the 150~gallon
paper-tank model exceeded 1,000.63‘

British contribution to the smericam tank program was
handicapped by confusion in planning. Meny agencies were
engaged in this effort -~ the VIIT Air Force Service Command,
the technical section of VIII Fighter Command, the Ministry
of sireraft Production, and several English manufacturing
firms., The whole progrem, wherefore, suffered from too many
hands, as well as from supply shortages and design problems.
Too many orders emanated from uncoordinsted sources, lLack of
a clear-cut policy controlling the experimental work cost

veluable time and affort.ez

The sudden demand for thousands
of tanks, complicated by an absencs of positive directions
and lnstructions to expedite orderly assumption of production,
placed a large burden on British capabillties. This was
clearly the responsibility of .merican offiecials who 4id not
provide their British allies with the necessary direction

. earlier in the year. Fortunmately, the picture brightened by
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late autumn of 1543, and thereafter the British provided the
=2AF in England with a ready suoply of these urgently needed
tanks,

The AAF can be legitimately eriticized for its laek of
planning for tank production. The air war had moved 80
guliekly from minor forays by bombers and fighters against
targets on the cossts of France and the Low Countries -- all
within the radius of shorit-range fighters -- to deep penetrat-
ion targets in Germany, that the Lighth Alr Force was caught
unprepared to offer escort to bombers on long missions,

The tank program had opsrated satisfactorily earlier in
1943 when & production summary listed the completion of
48,575, 75-gellon tanks out of 154,351 ordered, and 6,450,
150-gallon tanks out of 54,900 ordered.®® But, when the AAT
assumed later in the ysar that Eighth Air Force demands could
be met by tanks manufactured in Epzland, American production
was cut back in kesping with that estimate. This vital nis-
calculation was bluntly brought home to Arnold by General Hume
Poabody, Commandant of the School of Applied Tactics, who
said, "It is agreed that our present lack of leak proof
auxiliary tanks indicates a lack of forward thinking."64

In September when Requirements Division found that only
300, 15C=gallon capacity tanks were being produced daily in
the United States, arrangeaments were made to increasse output
to 1,000 per day. The Eighth Air Force was asking for tanks

. at the rate of 22,000 per month, and the North African Air
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Force wanted 25,000.65 On 18 September liateriel Command an-
nouncsd contraects for 150,000 droppable tanks to serve esti-
mated demands through February, 1944, First priority went
%0 the Eighth Alr Force, Decause final tests on the 150-gal~
lon tenks were not finished, the order started by substituting
the 100-gallon model until the larger tank was epproved.°®
American producition was based on many variables ani the
disposition and size of the tanks were conditioned by the
changing war picture, In an effort to coordinate the tank
program, ¥aj. R.W. Johnson, project officer of MM&D for the
fighter range-extension program, conducted a meeting on 85
October in washington with representatives of the immy
Service Forces Transpor tation Corps, Air Transport Command,
Materisl Command, Fighter Division of 0C&R, and other branches
of M&D. They discussed problems perteining to production of
additional fuel tanks for the P-38J, -47D, and -51B, the
needs of the various war theaters, and methods of shipping
fuel tanks to war theaters for modification. The msin pur-
pose of the meeting was to assure the Eighth 4ir Force of
the required number of kits for scheduled modifications., In
every case the group gave the Bighth Air Force reguiraments
highest priority. .ny surplus production would then go %o
other theabers in need of tanks, The Eighth Air Force re-
quired 1,600 per dey.S’
Meanwhile, though frantic efforits were being made to

. £ill logistical demaends for the escort necessary for success-
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ful execution of the daylight bombing csmpaign by increassing
the imbernal tankage of pursuit planes, pilots were able to
fly with exbernal tanks, many times hot of desired size, bub
which enabled them, nevertheless, to éive the planes a long
reach., TFor exemple, the AAF used a flab-top tank of 150-
gallon capacity under the belly of the P-47 as a siopgap un-
%1l 1t weas eguipped with a wing-reck installation to use the
conventionel tear-drop shape tank.%% Fuel consumption varied
with the type of fighter and model of tank used., The P-38
used two 150-gallon tanks as standard external fusl load and
on ocecasion carried two 108-gellon paper tanks, The P-47
used two 108-gallon models, though it was equipped with bomb
shackles which permitted use of the 150~-gallon P-38 tank if
necessary, and the 75-gallon tank as well, 4 200-gallon
model for the P-38, rejected for combat purposes, was con-
sidered satisfactory for ferrying.sg Notwithatanding in-
creased Jmerican and British production, tanks were still in
short supply because of the great demand. By March, 1944,
tank estimates were set at 1,500 per month per group, and
thereafter the supply wad coordinated with monthly theater
estimates to facilitate planning and distribution of thoss
available,” O

Efforts to increase the intermel fuel cepacity of fighter
Planes represent another phase of the range-extension story.

Here the problem was primarily ome of increaging the inbernal
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tankage without seriously reducing the operatbing efficiency
of the airplane.’?l On 21 April 1943, MM&D ordered a study %o
determine the practicability of installing additional wing
tanks in the P-38 to inerease its maximum fuel load to 400
gallons, This order was modified on 8 June when the LAF
learned that Lockheed was testing a cone-shaps, 110-gellon
self-segling tank thgt would fit on the rear of the coekpit,
Instead of adopting this model, Alr Force engineers pressed
for uge of external fuel fanks. On 3 July JWeshington agsked
Wright Pield to study possibilities of increasing the ine
ternal fuel load of the P-38, which was still considered fto

have the best long-renge potentialities.72

Four days later,
Gensral Giles, Agsistant Chief of air Staff, learned that
110 gallons of fuel could be put in the leading efige wings
or 55 gallons in sach wing of the P-38. It would take aboub
four months to complete this modification on 100 planes, tut
would not interfere with current production., After a meet-
ing with representatives from Tockheed and Wright Field,
engineers declded that the wing fuel capacity could bs in-
creaged to 120 gallons and that this installation would be
ready for delivery to Eglin Field for testing in approxi-
mately 60 days. This modification increased the total in-
ternal tankage of the P-38 to 420 gallons.m

General Kepner contributed Lo this project by visiting
Lockheed, Republic, and North American aireraft companies

. in the spring and summer of 1943 Yo urge their engineers to
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rut more range into the fighters. His prompting led them to
examine the problem more closely, which eventually resulted
in a wing-tenk modification.’4 The leading wing-tank install-
ation on the P-38J was at first used exclusively in those
theaters urgently in need of long-range fighters. The P-47D
also was used for long-range. To expedite shipment of both
these aircraft, the Transport Commeni arranged to ferry them

from modification centers to Newark, New Jersey, and then

to war fron.ts.'z5

The program on the tank and range-extension program be-
came the subject of a memorandum to the chiefs of all Head-
quarters' offices from the Air Adjutant General. In an effort
to confirm and clarify the escort fighter program the memorandum
stated:76

The U.5. has in operation two Long Range fighter
Alreraft, the P-51 and the P-3f, The combat radius
of aoction of fighter airoraft as offensive fighters
is governed by the interal gasoline capacity, which
nust be suffieient to cover:

l. Warm-up and take-off,

2. Twenty minutes combat at full militery powsr.

3. Return to base at desired cruising speed,

4., Thirty minutes of fuel reserve.

sxternal fuel ean be used only after take-off and
to the contact with the enemy., This distance can
never exceed the distance other than the internal fuel
list above in 2, 3, and 4. . . . An 85 gallon self-
sealing fuselage tank has been developed for the P-51B,
and within 60 days will be ready for installation in
the modification centers. Similarly, self sealing
banks with a capaecity of 120 gallons have been dew-
veloped for installation in the leading wing of the
P-38J and are scheduled %o be in production within
taree months, MMeanwhile, 120-gallon wing tank kits
will be depot installed in the P-38J sireraft now come
‘ ing off the production line. . . . w©elf sealing ex~
ternal droppable tanks have been developed to replace
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the present 75 and 160 gallon non self seal-

ing external tanks. The 150 gallon self

sealing external tamk for the P-38J will be

ready for production in three weeks and the

75 gallon self sealing external tank for the

P-51B in about 60 days.

On 3 September Arnold informed General Marshall of the
AfF's pressing nesd Tor long-range fighters in the ETO0.
Speculating on the future of this program, he told Marghall
that, as the number of fighbters accompanying bombers ine-
creased, their losses would correspondingly rise to a point
where fighter losses would probably exceed bomber losses.
He hoped that a plan could be worked out that fall to supply
fighter replacements in numbers equal %o bomber replace=-

ments.w

The followingz day Wright Fileld was notified thatb
the long-range pursuit development program had been given a
Triple-A priority and should be pushed with maximum effort
by all agencies.va

The problem of insreasing internal fuel capacity was

solved more easily in the P-38 than in the P-4%, for the de-
sign of the latter necessitated a new approach. Hepublie
Avigtion Company had started modifying one P-47 about 1
September and attempted to inerease fuel capacity by an add-
itional 65 gsllons, This required ralsing the cockpit flooxr
and changing 211 the bulkheads and fittings in the front
part of the fuselage. Republic engineers estimated that it
wourld require about two months to finish this modification,

. and until March %o incorporate this change into the product-
ion line,’9 Thig modified Thunderbolt, designated P-47D-15
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had a combat radius of 430 miles. A later model, P~-47D-25,
incorporated an additional 65 gallons of fusl and was ex-
pectod to have 100 to 125 miles greater radius of action than

earl ier models.ao

Lts totel gasoline capacity was 374 gal-
lons, The extra fuel was located almost at the center of
gravity and did mot materislly change the handling character-
istics other than a loss in climb from the extra weight.al
The program to extend range in both the P~38 and P-47
by the end of 1945 resulted in the following progress: The
P-47 without external tanks had a 175-mile radiug; with one
75~gallon tank this inecreased to 280 mlles, ard with one
108-gallon tenk i% reached 325. The P-38 without externsl
tanks had a 200~ to 280-mile radius; with one 150-gallon
tank 1% could achieve a maximum escort radius of 380 miles,
and with two 150's could fly 430,82 Turther efforts to in-
crease the P-47's tankage were made in early summer of 1944
when an extensive redesign of the wing section, allowing
approximately 100 gallomns of gasoline, was installed in each
wing panel. This increased total tankage to 570 gallons,
By putting 600 gallons in droppable btanks, and thus meking
a total load of 1,170 gallons, the Thunderbolt would have
a combat radius of approximately 1,000 miles,B% gsuccessive
modifications on the P-47 increased its range to the point

vhere it could £ly more then 2,000 niles,B4
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The YB-40 and Other Variants

As an alternative to a long-range fighter, the AAF in
June, 1941, began to consider developmsnt of an escort bomber,
Xnown provisionally as the XB-40 or YB-40., The approach ul-
timately decided upon was to arm a B-1l7 heavily, sdd armor
to it, and employ it as a "destroyer escort plane." This
gircraft was designed specifically to protect heavy bomber
formations in deep penstrations over Germany. The YB-40's,
masquerading as bombers, were to fly in the most vukerable
positions of the combat boxes and thus deter German fighters
from closing for combat.?® The idee for such a plane was
not new, Indeed, plans for a large aircraft to serve as es-
cort can be traced to the early twenties, when the Alr Ser-
vice advocated employment of the two-seater as a suppord
plane for bombers., From that time on, the idea of an escort
hinged in part on a large plane, generally regarded as a
multiplace type. Many airmen believed that escort bombers
could supply a "hard crust" to tomber formations by increas-
ing their defensive firepowar.85 While egrlier attempts to
adapt existing bombers to escort purposes proved impractical,
the idea retained its appeal.

Late in June, 1941, the Bxperimentsl Engineering Section
of the technical staff of Materiel Command requested that the
design unit of the airersft laboratory begin studies for a

. convoy-protector type aircraft, to determine the type of plane
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needed, location and type of armement, crew arrangement, and
armor protection. HMilitary characteristics could then be
written to better advantage., The plane was considered one
of the most difficult but most important military aircraft
problems at that time, andl, therefore, the technical staff
requested that a high priorlty be assigned to the project.87
Becauss heavily-gunned power turrets increased the dsfensive
powers of bombers, the convoy protector airplane seemed to
offer a solution to the problem., Military characteristics
for such a plane would be: one, multiengined, having a
speed in excess of, and the same range =g the tomber it was
to protect; two, heavily armed for the protection of the
engines and personnel; three, heavily leakproofed fuel tanks
and oil lines; and, four, ability to earry a sufficient
aumber of powerful multi-gunner turrets to mabeh gunfire
with any two modern fighters making simulianeous attacks on
it. Materiel Command, however, felt that it was not ex-
pediont to design ¢ new plans of this type and suggested
that a convoy-protector could be made by converting an ex-
isting bomber.88 The experimental engineering section
asked for a direotive authorizing the development of this
type of aireraft,5°

Little, if any action, was taken until seven months
later on 1 April 1942 when a conference was held in Wash«
ington at the Vffice of the Director of Military Require-

. ments to discuss an escort airplane, Again it was enphasized
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that the necessary characteristics were ceiling, speed,
range abt least equivalent to that of any plane being es-
corted, and flexible armament. Since develomment of an en-
tirely new airplene again was belleved to be too time-
consuming , the consensus was that both a B-17E and a B-24
should be modified,?® Col. Millerd E. Gross, director of
bMilitary Requirements, outlined proposed characteristics,
which were similar to those submitted the previous September,
and directed that steps begin at once to meet the require-
ments.%1 on 13 April Materiel Division issued instructions
for development of this bombardment escort airplane.82 om 2
August, Vega Alrceraft Corporation at Burbank, California, re-
ceived a B-l7F, which had been modified at the Cheyemmne
iodification Center, with a power-operated tailgun and mock-
up Bendix chin turret.?®
Meanwhile, from England, Brig. Gen. 4L.L. Lyon appesled
for an escort and submitted a plan in late August based on
the board's recommendation to refit a B~1l7 and a B-24 for
escorts. According to Lyon, the planes should carry no bombs,
but devote their entire useful lvad to increased armor, am-
munition, end armsment. With & range of 1,700 miles, these
planes would serve as support weapons to any practicable tar-
get. He hoped that bymixing them in ratio of one YB-40 to
three or four bombers, they might free the latter from
limitations of fighbter range. ILyon believed that the ¥B-40's
. guns and the bombera' firepower could offset any fighter de-

24

fense, after considering Lyon's plan, an AF board recom-
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mended that the ¥B-40 should carry 1,100 pounds of engine
armor, in addition to upper turrets in the radio operator's
position and in the usuel position; a lower ball turret; a
Bendix chin turret and twin tailguns with 400 rounds of am-
munition each. .11 obther turrets were to have 1,600 rounds
in each gun, The waist and tailguns were to be hydraulic=-
ally controlled, and equipped with = speclal slght, If the
plane proved successful, other planes were To be converted
to use as escort bombers,.?d .

Maj. Gen. Carl Spaatz, who commanded Eighth Air Force,
gave the project his complete approval., He believed that
to be effective it should be completed by 21 February 1943,
He pointed out such planes should be designed for regular
produetion sinece, 1f successful, they would be needed in con-
slderable numbers,

Another impetus for this type of plane came from the
European theater in Yctober when an Eighth Air Force communi-
egiion to Washington stated that evidence indicated that
B-17's could penetrate beyond the tactical radius of the
fighters and if successive attacks did not exhaust their am-~
munition. The Zighth's airmen at this time believed that
they could go beyond fighter range, bub that they lacked
safficient bombers to saturate enemy d&fenses., They btended
to minimize the value of escort fighters and to argue that
heavy bombers suitably armed and supported by & few escort

. bombers of the ¥B-40 type could successfully penetrale German

96

defenses, Eaker recommended that a B-17 be modlified for
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escort purposes by adding nose end tail turrets.®’ He be-
lieved losses could also be materially reduced by adding
armor and more ammunltion to the B-17 and placing it on the
flanks of bomber formations, Eaker thought 1t was important
that e squadron be provided at the earliest possible date
for experimentel purposes.gB

In a report on hig observations of the smerican effort
in England in 1942, Eddie Rickenbacker concluded that &
small fighter-escort plane would be impractical unbil bases
were established on the Continent., He urged, instead, that
Tbomber escort be developed in the same manner as the bomber,
but uged as a "flying battleship.'“gg This reference to the
escort plane in naval terms may have arisen from conversations
earlier in the year between General Spaatz and members of the
British Admiralty. In these talks the term "air battleship®
was used in discussing increased armament and firepower.loo
Rickenbacker believed that the fighter plane should be em~
ployed as a defensive wespon until the Allies could occupy
alrdromes on the Continent. Furthermore, he thought that the
long-range btomber should be the main attacking forece sni that
its protection should consist of "battleships" of its own
type, heavily armed without bomb load, but with extra amounts

of ammunition.lol

Eaker employed a similar nsutical parallel
by stating that the ¥B-40 could serve ". . . much as the

destroyer screen in naval warfare protects the battleship
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£lotilla, 102 However, while this project had been started
officially in late sumwmer of 1942 (and was not scheduled for
appearance in the European theater until the spring of 1943),
Eaker was not overly enthusiastic about it, ilany of his
commanders hoped, however, that the ¥B-40 would permis bombers
to operate over Germany as far as their fuel could carry them,103
Spaatz, who was optimistic about the YB-40 project, wrote
Aarnold that developuwent of a B=-17, modified by nose and teil-
guns, would insure of guccessful penetration to the maximum
tactical radius of operation of heavy bombers. He wanted
the initlal squadron sent to the zT0, 104

i group of Bighth alr Force officers who returned to the
United Stabes in the fall of 1942 inspected the XB~-40 and XB-
41 (a B-24) and said that these aircraft would "revolutionize

108 These alrmen belisved that

daylicht bombing in the U.K.
the planes were capable of marsuding and shot bombing missions
as well as escort, In their estimation a sufficient number of
these gircraft would permit dayiight bombing raids wi thout
fighter protection, thereby encbling B-1%7's and B-24's to
gbrike at the heart of the German industrizl center. They
suggested that crews for the airceraft be hand picked and
trained "one hundred per cent in the United States without
delay,"106 and requested that spare parts be shipped to the
United Kingdom. They then concluded, "The aircraft is the

product of many well planned ideas and is a long stride for-

. ward in eliminating the German fighter force operating against
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U.3. bombers based in the U.K."107 mhis summary together
with Lyon's request represented the most complete statements
favoring the YB-40 project, as seen by Ameridans in the
United Kingdom.

In the United States the XB-40 arrived at Eglin Field
on ¢ September 1942 squipped with & new tailgun installation
and four turrets, including the Bendix chin turret. On the
basid of tests conducted between 10-17 September, engineers
concluded that the chin turret was a definite step toward
providing frontal protection for the pla.ne.l08 Materiel Com=
mend then took action to expedite completion of the XB-40 at
Vega Aireraft in order to return it to Eglin Field for con-
plete turret and evalustion tests. Originally, siz B-17'g
were to be converted to bombardment escort modeal.@-'.,,:l-09 but on
1l Qctober the Director of Military dequirements directed
that 13 be modified as YB-40's as soon as the Eglin Field
tests were finished. Provisions also were to be made for four
minutes of ammunition supply for the tailguns. These planes
were to be diverted from B-17 replacement aircraft for the
United Kingdom. 1% on 17 Octobver, Maj. Gen. Muir S, Fair-
child of the Air Staff suggested that the work of converting
additional XB-40's be classed as modification in order to se-
cure the advantages of highest priority., He stated that the
importance of the project rested on the fact that it might
have a 'Beciding influence on extending our present penetrations

11l

. into enemy territory.” The production engineering section
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at Wright Field informed Materiel Command at Washington
that every possible priority'wquld be given to the YB-40
project. Actusl conversion was assigned to the Douglas
Modificabions Cenber at Tulsa, All 13 planes wers to be
delivered there by 20 Novenber and 1 March 1945 was set as

112 A considerable

the tentative date for their completion.
delay, caused by difficulties in design and failure to ob-
tein nscessary parts, prevented delivery of the 13 planes
until May, 1943. IEven then, delivery was made without the
powered side amd tallguns, but it was understood that their
mounts could be installed later,-1°

Twelve YB-40's arrived in ZEnglam in late May and were
assigned to the 924 Bombardment Group (Heavy).114 Ingineers
further modified them to faelilitate passage of ammunition
from the radio compartment bHo other sections of the plane.ll5
Seven of the planes were dlispatched on 29 May for a mission
to St. Hazalre, This initial experience dietated the neces-
sity for further modification of walst and tallgun fseds,
The first mission also revealed one of the craft's basic de-
fects, nemely, its inability to keep up with the bomber for-
mations, sspeclally after the bombers had dropped their loads,
However, enemy fighter opposition was light, and the YB-40's
did not have gmn opportunity to test thelr firepower.}'l6 The
plane, as developed, had different flight and performancs
charaotgristics from the bomber. Being heavily armed snd

@ loaded, it could nob olimb or keep in speed with the B-17,
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which tended to disrupt the formation. In order tc use the
planes' unigue firepowsr, which was 20 per cent greater than
the B-17's, they were placed on either side of the combat
wings but agaln thelr slow speed and rate of climb were draw-
backs to the flight as a whole. '’ The imcrease of two 6o
three inches more manifold pressure and 100 more reveolutions
per minute to keep in formation reduced the range and rate
of ¢limb, which strained the engines and caused the planes

to become sluggish at high altitudes.l®

Subsequent missions
Tlown by this plane failed to result in satisfactory per-
formance, oreover, the additional guns placed on each plane
did not materially add to the combined firepower of a group
formation.t1® The poor record ol these planes prompted the
AAT To abandon the idea of using the YB-40. The experiment,
though largely negative, was not without some positive good,
since it demonstrated the advantages of the chin turret,
which became standard equipment on all subseguent bombers.lao
The AAT also tried to convert the B-24 into an escord
plane, the ¥YB~4l. The goneral modifications made in this
plane were similar to those abttempted in the YB-40. While
armament installations in the YS-41 were reported function-
ally reliable and tactically suitsble, the installations ad-
versely affectsd the plane's stability.lzl Unable %o over-
come the unfavorable weight, performsnce, ani center-of-
gravity characteristics as reported by ALF Proving Ground

. tests, the war Department asked that the program be canceled.laz
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As 1n the case of the YB-40, one improvement in the B.24
was brought about -- inereased firepower in the nose -- and,
with this modification, it was hoped that the nsed for the
YB-41 airplane would be eliminated.lgs
Having rejected the conversion of heavy bomber types,
the AAF turned to the B-26 as an escort plane. General Giles
informed %the commandant of A4FSAT at Orlando of OC%R's desire
that a high priority be given to determining the suitaebility
of using a large-wilng B-26 alrplene as tomber escort on high
altitude operations 1n the European theater. Ir addition %o
obtaining most effective service from the B-26's which wers
aveilable in large numbers, Giles hoped that the suggested
change might also solve the high rate of losses suffered in
bombardment operations. B-26's, as escorts, would run inter-
ference for the bombers and would use both fixed and flexible

gung as au'.'rmsmlem:..124

On learning of this proposal Eaker
wrote Giles, "The B-26 1s going to do all right abt medium
level ageinst German airdromes and targets within its range,
and will make a good support air weapon, It definitely is
not, amd never will be by any stretch of the imagination a
satisfactory accompanying fighter."las Giles replied that
he was not hopeful, but wanted tc explore every possibility.
"Tests are now being conmduected for this purpose, but it is
8till too early toc determine if we can make any changes in
the alrplane which will permit employment of this nature."126

. After a re-evaluabion of this project, the experiment was

dropped,
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Thls episode in the story of the escort plane points up
ceorbain assumptions that had dominated so much pre-war think-
ing. In attempting to solve the problem in 1942 and early
1943 through use of a large plane, planners relied on superior
firepower and armor to defend homber formations. The element
lecking was maneuverability, which the AAF had come to recog-
nize as vital im solving the escort problem. IEven with its
increased armament, the escort bomber added little b0 the
firepower of formations.lg? Phe YB-40 project represented a
dissipation of energy which the AAF could ill afford. This
chapter in the story of the air warwas an understandable bub
wholly unsatisfactory answer to the problem of protection for
bombers. The concept of employing a large plane was not
necessarily unworkable, but this particular spplication was

an ungualified failure.

The P-51 Mustang

The North American P-5l Mustang was one of the few
planes designed and produced after the outbreak of war in
1839 which saw a major share of action. Its unique cap-
abilities were recognized shortly after it entered combab,.
Some persons recognized the possibilities of using this
plene for escort after it wes equipped with a Merlin 61 en-
gine, but took no immediate action in that direcotion. Its
gpeed, maneuverability, firepower, and range made it pre-

. eminently suitaeble to accompany bombers, Once the decision
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was made to equip VIII Fighter Commend with the Mustangs,

a great deal of effort was expended in their production. I
was not until early December, 1943, in spite of the priority
given the P-51, that pilots flew the first Mustang in Furope.
Thereafter, it supplanted both the P-38 and P-47. DBy late
1944 only one VIII Fighter Commend group was equipped with
P-47's, and no units flew the P-38 after mid-summer, 1944,
Units were equipped with Llustangs just as rapidly as they could
bg trained to fly it, In the Paclfic theater it escorted
the B-29's on raids against the Japanese home islands. Both
American and British airmen regarded it as perhaps the finest
fighter developed by the Allies during the course of the en-
tire war.

The story of the P-51 is one of comedy and near-tragedy --
gcomedy in that the Lmerican plane was employsd only after the
British used it first; the tragedy in that it was neglected
and not placed inbo mass operation until the spring of 1944,
a mistake Arnold frankly admitted in his memoirs, He wrote,
"1t may be said that we could have had the long range P-51
in Burope rather sooner than we did. That we did not have it
sooner was the Alr Force's own fault.mi28

The P-5) story began in April, 1940, when the British
Alrcraft Commission spproached North American Aviabion Come
pany with a view toward producing the Eittyhawk P-40 airplane
for a British contract.lgg The company realized that this

. offered an opportunity to build s fighter incorporating new
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130 after due con-

features, including the laminar-flow wing,
sideration, North .imerican suggested that it could produce a
fighter of its own design with better charascteristics in a
shorter space of time (120 days) and at less cost bthan the
P-40, To comply with existing regulations, North /imerican
signed a forelgn release agreement with the ALF on 4 May 1940,
which permitted sale of the NA-73, the first version of the
P-51, provided the AAF received two for experimental pur-
poses.151 The British, upon receipt of North American's ofw=
Ter, agreed to this course, anl regquested that The design
conform to the general operational characteristics of the
P-40 except for improved armament. North Jmerican drafted a
preliminary design which was considered satisfectory by Sir
“snry Belf, air Vice Marshal G.B.... Baker, and H.C.B. Thomas.
The latter, who was Ilew York representative for the BiAC, wrots
detailed apecifications for the new plane. The fuselage
shape, wing sesetion, profile, and aerodynamiecal features were
North American's designs, influenced to some extent by the
P-40. The detailed design, installation, and mock-up were
supervised by Group Captain Adams, RaF, and H.5. Howett of
BAC, and by representatives of North American.l®2 The com-
pany began production of the airplane shortly bsfore the end
of 1940 and delivered the first unit to the RAF in November,
1941.19% The Husteng mede its first flight in the British
Isles that same month and wenbt into operabtional use for the

@ English the following July.l34
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Initially the lustang was equipped with an 4l1lison
engine, which gave 1% a low altitude rating. '"This mede the
aircraft unsuitable for employment in the British Fighter
Command, and it was used instead in the British Army Cooper-
ation Command,135 and saw much action in the Mediterranean
Theater of Operations, Its speed and excellent control-
lability convinced R.F engineers that it had still greater

possibilities, 36

its potentialities indicated that with

a high-altitude engine installed, the lustang might develop
into a first class high-altitudse fighter.157 This opinion
was based on the fact that the P-51 with the Allison enzine
was 35 miles an hour faster than the Spitfire at an altitude
of 15,000 fest., At 25,000 feet the Mustang was a few miles
per hour faster, but pulled 290 less horsepower. This per~
formance indicabted to engineers that the plane was aero-
dynamically superior. Dr. Albert J, Werner, an American
aeronautical engineer, went to England in 1942 to make a
series of studies on the P-51. He declded that the Kustang
possessed a very low drag coefficlent as compared %o the
Spltfire, thus explaining its superior speed. Rolls Royce,
& British aircraft engine manufacturing firm, was aiso im-
pressed with the performance of the Musteng when fitted
with the Allison engine, During May, 1942, this company
made estimates of the P-Bl's performance fitted with a Merw
1in 61 engine. As a result of these estimates, instructions

. were given for a trial installation, and, ultimately, Rolls
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Royce received a contract to modify five P—Sl's.lsa The com-
pany estimated that the installation of the lderlin engine
would take approximately 12 weeks, but would give the lMustang
a speed of more Lhan 440 miles per hour, 139 Although this
estimate proved to be excessive, the British decided to
modify the Mustang in an effort to match the performance of
the German Focke-wulf at its operational altitude of about
21,000 feet, This necessitated changing the blower ratio,
The plane then had a critical altitude of 21,000 feet and a
speed of 426 miles per hour.*®C on 1% Qctober 1942 the
Mustang, equipped with the lferlin 61 engine, flew for the
fipst bime.+*' yith this modification, the British had pro-
duced & potentially exeellent high-altitude fignter which
they belisved would serve the need for high cover when neces-
gsary. The directional stablliity, poor at first, later was
gatisfactorily corrected by North American engineers.143

The English planned % employ it in their fighter command

for air defense of the British Isles, not ag an escort
fighter,

The American part of the story of the P-5]1 began with
approval of the conbract permitting North American to build
it for the British and the acceptance of two plancs for AAF
test and experimental purposes, The contract for two XP-5l's
was approved on 20 September 1940 and borth imerican de-
livered them to the AAF during the latter part of 1941,14°

. The Air Force was not enthusiastic about them, being satis-
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fied with the three fighters then in production, the P-38,
-39, and -40, Some hesitancy on the part of the AAT may
have arisen from the fact that the Mustang was built for a
foreign govermment and did not fully conform to specificat-
ions set forth by the Wright Field handbook for fighter air-

planes, 144 Maj. Gen., Orville inderson described the ALF's

reception of the Mustang in the following manner:145

And then it /the plan for the Musteng/ ceme %o
the Munitions Building at that time . . . with the
reguest from the British that we build them at least
500 a month of this new airplane, this kustang. Not
heving had anything to do with the design, growth,
tests of the P-Dl, we looked with disfavor on that
alrplane. We leaned much more strongly to the P-59,
the Airacobra, and the P-40, two antiquated air-
craft in 1941, Bubt because of the need for compro-
mise, now that this thing had been really builtb,
and apparently te protect ourselves from sticking
our chin out too far, we sald, "Well now maybe
there iz some use for this alrplame, It's a liquid
alrplane, therefore rather vulmerable to fromntal
fire." BSo we asgigned it to production and called
it an A-36. And the first 500 airplanesg of this
new unit, , which was about six months late in its
initial assigmment, was /€ig/ made into an A~36.

A dive-bomber with a llquid engine, /sic/ After we
had built 500, we then belatedly recognized thatb
maybe it was good enough that we could /Sic/ put

it into our fighter echelom. This attitude of mind
on the part of the iAir Force policy mekers and
planners delayed bthe strategic deployment of this
critical, almost deeisive, weapon by well over
nine months before it was actually deployed for
combatb,

slthough the AAF in Vashingbon did not immediately favor
the new plane, two imericang in Fngland urged the AR to cone-
gider the Mustang in a more favorable light. They were Maj.
Thomas Hitchcoek, Assistant Liilitary Air Attache, and John

. C. Winant, U.8. imbassador to England. Their support of
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the P-51 was shared also by Hddie Rickenbacker who favored
the plane after he had telked with Sir Trafford Leigh-Mallory,
Air Officer Commandipg-in-Chief of the RAF Fighter Command ,
who held great hopes for it.t%® 1In oOctober, 1942, Major
“ditchcock wrote the following to Washington:l4V

The Mustang is one of the best, if hot the
best, Tfighter airframes that has been developed
in the war to date. It has no compressibility
or flutter troubles, it is maneuverable at high
speeds, has the most rapld rate of roll of any
fighter exeept the Focke-Wulf 190, is easy to
fly, and hes no nasty tricks. Its development
and use in this theater has suffered for various
reasons, Sired by the English out of an Amerie
can mother, the Mustang has no parent in the
Army Alr Corps or at Wright Field to appreciate
and push its good points, It arrived in Eng-
land at a time when great emphasis was placed
on high altitude performance, and because it
was equipped with a low altitude engine, was of
no particular interest %o English Fighter Com~
mand, The Mustang was turned over to the Eng-
lish ¥Fighter Command for low altitude work.

It performed well at Dieppe. The pilots who
fly the Mustang are enthusiastic about its per-
formance,

In the fall of 1942, North American completed production
of the 500th A-36, a P-51 fitted for dive bombing operations,
and the War Department followed this with an order for the
company to begin work at once on produetion of the P-51A for
4AF use, 148 Maj. Gen. Muir S, Fairehild, director of Mili-
tary Requirements, wrote to the commending general of
lateriel Command on 31 August that "the Merlir should be ine
troduced into the P-51 production as early as that airplane
englne combination is determined practicable.“lég On 1

. ovember the Proving Ground Command submitted a report to
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General Arnold which embodied resulta of tests that had been
condue ted on the P-51, The report stated, ™The subject air-
craft is the best low altitude .merican Fighter yet de-
veloped, and should be used as the criterion for comparison
of subsequent types.“lso Forth American, on receipt of the
results of the British end thelr own teste with the Merlin/
Musbang, redesigned the P-51 to take a new engine., A version
of the Merlin was then in production by Packard, the MK XX
or V-1650-1. ~rogress had been made in the design and tool-
ing-up for the Packard development of the llerlin-61, known
as the V-1650-3, which incorporated the two-speed, two-stage

151 How convinced of

superchargser made famous by Rolls Royce,
the P-8l's qualities, General Arnold wrobte President Roose-
velt: "The RAF is very keen about the P-51l, ard we have in-
talled Rolls Royce engines into two of them -- one in Englend
and one in the U.S. Tests indicate that they will be a highly
satisfactory pursuit plane for 19243. We think so much of
‘them we have zalready glven orders for 2,200.“152

The A4F, having now accepbed the Merlinfiustang P-51B
with the belief that 1t had great promise, began to con-
template using it in the range-extension project which was
as yet not a critical AAF concern., Model B of the lustang
carried 180 gallons internally and had a total range of 740
miles.1B8 Several reasons for delay in utilizing the P-51
as an escort fighter can be given. It must be remembered

that the eritieal need for an escort was not seen until the
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summer of 1943, Prior to that time hopes had rested on the
¥YB~40 experiment. It must also be remembered that the crisis
in the bombing offensive was not until late summer 1943, BRBe-
cause the P-38 had shown itself to be an outstanding fighter
in the Worth African campaign, any thinking on the use of a
fighter as an escort plane centered largely on the P-38, a
tried and battle~tested weapon., The P-51B was an unknown
quentity in the first half of 1943 save for the experimental
tests thet had been made on it. Indication of the apprehen~
siveness of A4AF commanders can be seen in March, 1943, when
Laker admitted that the P-5la was an excellent fighter for
low and medium altitudes, but that with the added weight of
the British engine it would not make a good plane for high al-
titudes .l

Woen the need for a small escort fighter became apparent,
the AAF began to consider the P-47 and the P-51B. VUnce the
AAF decided to exploit the advenbages of the P-51, 1t was
mdified to carry more fusl internally. A best to determine
the effects of an additionzal 85 gallons of fuel on the hande
ling of the Mustangs, led to the conclusion that this addition
would be adviseble, #However, when the tank was full, the
plane was unsbtable longitudinally., When half-filled, its
performence wes approximately normal,t+55 on 3 July 1943 Col.
Liervin E., Gross, AC/4S, MERD, submitbed to General Gilss a
detailed analysis of the planes then considered capable of

. being used as escort fighters, Colonel Gross considered the
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P~-51B aa the most promising plane., It was designed, he said,
wlth an internal fuel capacity of 184 gallons and an external
fuel ecapacity of 150 gallons, apnd could remain 1n the alr
4 hours and 45 minutes, consuming an average of 64 gallons
of fuel per hour,l56

The first modification to increase the internal tankage
of the Pu51 came in mid-August, 1943, with the instellation
of the extra 8b5~-gallon tank, This inereased the tankege to
269 gallons. The Reguirements Division estimated that it
would take about 75 days to install these tanks on production-
line planes.*®? mThis weight increase reduced considerably
the performance of the airplane.l®® The rate of climd was
reduced about 470 feet por minute and the flying character-
isties at altitudes above 25,000 feet were seriously affected,
Furthermore, the plane was sluggish and the acceleration ob-
tainable without stall was low, When the additional fuel
tank was placed in the rear of the fuselage, the longitudinal
stability was merginal until the rear tank was partially emp-
tied. However, this marginal stability was capable of being
overcome in flight since the fusl from this tank wag used
first., The production engineering section recommended that
the 8b-gallon fuselage tank be the only increase in the P.5l's
internal tankage capaeity. The plane's poor flying character-
igtics indicated that this restriction should be observed
"even if the space or desirability for maximum range existed,"19%

. Beocause the additional 86-gallon tank would not permit IFF
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equipment, arrangements wore made for modificabion to
accommodate the tank or the IFF equipment, Alternate equip-
ment was %0 be sent with each plane. The final decigion as

To which installation would be made was left to & future datero®
Clarification of this came on 28 August when it was decided

to proceed with the installation of the 85-gallon tank, after
receipt of an urgent cable from the United XKingdom requesting
thaet maximum range be built into the P51, On 2 September

the Requirements Division announced that work would be ex-
pedited to determine 1f IFF equipment could be installed in

the engine compar'bment.lm'

It was eventually installed in
the forward section of the fuselage, slthough additional
fuel could be carried in the outer porbtion on the P-51's wing
by means of a wing chanze, this was not advised by Wright
Field engineers because the necessary redesigning would delay
production until "far in the futbure." Moreover, they be-
lieved that the extra weight of leakproof tanks would decrease
the lustang's rate of roll and would be uneconomical in view
of the small saving of fuel,L6% Having now decided to build
‘the maximum number of P-51's possible for the task of escort-
ing borbers, the AAF's next problem was to supply these
planes to VIII Fighter Commsnd,

General Arnold, while inspecting the Eighth aAir Force
in September, had requested by cable that P-51's be provided
for the bombers in the shortest possible time. On 4 September

. 0C&R, acting on the armold cable of the day before, proposed
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that "immediate action be taken to re-equip twe additional
P-47 groups in the UK. with P-5l airplaneg and that these
airplanes be obtained from other activities."l63 (QC&R be-
lieved this action would increase the numwber of long-renge
egcoxrt fighter groups to 6 by December, 1943, Even with
the highest priority to expedite shipment of the P-5l's,

the first Musteng did not arrive in England for VIII Fighter
Command until 17 September 1943,

In the meantime members of the VIII Air Force Service
Command had umlerstood that upon completion of the P-51
tests by the VIII Fighbter Commend Air Technlecal Section a
conference wuld be called to outline a program based on
their findings. The date for this meeting was to be set by
VIII Fighter Command after thorough study of the plans.
When the Service Command inquired about the conference date,
o answer was received. The LDervice Command then called =
meeting for 6 October and requested that VIII Fighter Com~
mand send representatives. Untll this meeting the Service
Command had no indication of the Fighter Command's findings.
Friction developed between them when the Fighter Command
contacted Rolls Royce personnel te discuss engine modificat-
ions. This violated AP procedure, which specified that the
Service Command should handle all technical problems, More-
over, important correspondence to officials at Base Air
Depot concerning modification of the plane seems to have Leen

. handled unduly slow, Technical difficulties caused additional

THIS PAGE Declassified IAW EO1295



This Page Declassified IAW EO12958
o

Chap. III 158

costly delays. These involved a shortage of gaskets for the
alr cooler, a correctlon for altitude metering on the carbur-
etor, and adjustment of the front bresther to prevent oill
from being expelled, A4S late as 30 October, Rolls Royce en-
gineers had not solved the latter two aiffioulties.t%% Beo-
cause of all these complications the Mustang dld not see
action until December,

In the United States there were more delays, this time
on the P-51F., Notwithstanding the problems inwvolved in con-
verting the P-5l, production of these vitally needed fighters
was pushed to the limit, The AAF wanted 500 per month, but
gave idateriel Command authority to introducs the "F" model
into production only if it 4id not interfere with current
schedules.lss

The long-range escort program had been given the highest
priority. ZEarly in November an AAF board sutmitted a report
on the capabilities of long-renge esgort. Based on the work
of Wright Field, the Proving Ground, and the ALF Board, this
study, accepted as doctrine, achisved for the long-range
escort program respectability and recogpition from all re-
sponsible agencies in the LAF. Briefly, the report stated
that the P-51 and the P-38J-D0 were the two most capable
planes for long-rangs escort. The P-47 was reported as be-
ing capable of g maximam radius of only 250 to 300 miles es—
cort, abt that time, while the P-38J=5 had a tobtal range of

. 710 miles when using a droppeble 165 gallon tank and builbt-
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in containers holding an additional 60 gellons. Slnece the
P-5l«1 was capable of a maximum of 824 miles wher equipped
vwith an additional internal 85-gallon type, it was recom-
mended for adoption as the standard long-range escort, The
board, however, recommended sending both planes to the
Euronsan theater.lee
Shipments of lsustangs to the United Kingdom were esti-
mated at 158 in dNovember and 200 in December; for the P-47
at 971 and 1,126, part of which were sent to the Ninth Air
Force. %7 The Eighth Air Force was promised 340 long-range
fighters at the end of the year, with delivery not later than
the middle of Jemmary. Additional complements were to arrive
in a steady stream after the flrst of the ysar. Fortunately,
jettisonzble tanks for the Mustangs were already present in
sufficient quantity in the theater to permit their immediate
use for escort missions.168 In still greater effort to in-
crease the number of fighters in the United Kingdom, 2628
¥its were sent to England to permit the modification of the
P-51's and -%8's, to the long-range type by ejuipping them with
additional internal fuel tanks. The VIIT Fighter Commend was
to receive 630 by b January.169 On 5 December, the 357th
Fighter Group of IX Fight er Command (then under VIII Fighter
Command control) flew the P-51's in combat mission in this

theater for the first time.,l7C =Efforts had besgun to bring

results.
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On the basis of tests in December, 1943, and Januvary,
1944, the Eighth iir Force concluied thet the Mustang was
the best fighter for escorting bombers. When the Mustang
arrived in England, it was equipped %0 carry two external
75-gallon tanks, but had no provision for pressurization and
consequently could mot be used above 20,000 feet, The P-47's
rressurization system was installed on the P51 and worked
out satisfactorily. The flexibility and rate of aceeleration
peculiar to the P-51 were the chief reasons for concluding
that it should become standard escort for VIII Fighter Com-
mand,*71 The P-51B without wing tanks was mneerly 50 miles
faster than the FW-190 at altitudes up to 28,000 feet. It
was 70 miles faster above 28,000 feet, and had superior
speeds at all altitudes in comparison with the Me-109G, its
advantage increasing from 30 miles per hour at 15,000 feet
to 50 miles per hour abt 30,000 feet. The P-51 outdived the
FW-190 from all altitudes and could outdistance the Me-109
in a preolonged dive. In turns it could outperform the Fif-
190, though not to any great degree, and was superior in that
respect to the Me-109. The Fock-Wulf excelled slightly in
the rate of roll, whereas the Messerschmitt and the P-51B had
comparable rates of roll,17® The obvious superiority of the
Hustang made it a most soughit-after fighter for escort pur-
POS6s.

The Merlin/Mustang underwent many modifications after

. the Rolls Royce engine was incorporated inte its frame. The
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P-51D was a modified P-51B with added ermement.l?3 Anothex
modification, the P-51F, embodied a major redesign, The
welght of the plane was reduced by 1,100 pounds, Its speed
was 450 miles per hour at 287,000 feet, with a rate of c¢limb
of 4,500 Tfeet per minute,+74 Still another modification
was the P-51H, which essentially was a new design giving ine-

creased performance, 178

by duly, 1944, the P-51 was being
flown successfully in combat, The installation of two 108-
gallon dronpable tanks had increased i1ts combat escort and
radius up to 500 to 600 miles.t7® =In February, 1945, the
P-51's were equipped with two 115~gallon belly tanks,>’’ The
range inorease was noted in the Eighth Alr Force history in

ths following statement:lVB

By the end of July /19447, the ilustang groups
of fighters were able to go to any target to which
the bomber formations could fly, In the words of
General Fred inderson, the problem had now come~
pletely reversed itself, It was no longer a quest-
ion of getting the escort 4o the bomber targets,
but rather one of finding ways and means to inerease
the size of the fuel tanks and carrying capacity of
the four-engine bombers so that they would be able
to take full advantage of this inereased fighter
range and abtback some of those vital targets which
lay furthest from their bases in the United Kingdom,

The XP-75 and P-61 Veariants

The AAF attenpbed bHo use two additional planes for
escort purposes., These were the XP«75 and the P-61l, In the
fall of 1942 the Fisher Body Division of the General Motors

. Corporation sumitted a proposal to build a long-remnge

fighter escort. This XP-75 was to embody structural assemblies
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from airplanss already in production., It was to consist of
P«40 wings, ¥-4U landing gear, the A«284 tail assembly, and
the allison V-3420 engine, Ouly the fuselage was to he de-
signed and produced by ¥isher,17? The fact that this plane
conld be produced from existing parts meant that very little
tooling would be necesgary., The military characteristics of
the plapne were %o be: high speed, 440 miles per hour at
20,000 feet; rate of cllmb at sea level, 5,500 feet per mine
ute; service ceiling, 38,000 feet; and armament, ¢ to 6 .00~
caliber guns,+80
Work on the plans had progressed to the point where it
was possible for Fisher do invite a mock-up inspection com=-
mittee from Wright Field fo visit thelr plant on 8 March 1943,
The inspecting committes made numerous recommendations, but
instructed the company to continue development of the plane.l81
On 6 July Production Division recommended that 100-gallon
tanks he duilt into the wings and that the number of ex-
p erimental planes be increased from 2 to 8, It also recom-
nended that an order be placed immediately for 2,500 planes.lag
The wrgency with which this program was pushed was reflected
in a letter from Stratemeyer to Jiles in July stating thab
Arnold had been informed that within six months the German
¥e-109 and the ¥W-180 would outperform the P-47, Accordingly,
Arnold was concernsed as to what type of fighter aireraft the
AAF could use o meet this challenge, DStratemeyer wrote, "We

o are all thinking about the P-75 and are in hopes that it will
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be the airplene that we should put into p::'oduci:ion.":"8:5 On
17 November 1943 the XP-75 made its first test flight and
was considered succegsful except for some directional in-

stability,18%

The remainder of 1943 and the sarly months of

1944 were glven over to eliminating defects that were ap-

parent in the test models. Preliminary trials of the plane

indicated that it could carry only two 150-gal lon external

tenks. In July, 1944, test flights of the XP-75 were re-

ported as successful. Its radius of achtion was sboub 1,500

mileg, but it had a slow roll. Its speed equalled that of

any fighter, it had a good rate of climb, and its range

possibilities made it potentislly an excellent escort f:i.ghter!‘a5

4n August Wright Fisld tested a modified long-range model.

P-47N, and sirmen were impressed with its performance, This

led the AJF to reexamine the need for continuing the XpP-95

program in view of the fact that the modified P-47 was cap-

able of providing the needed escort.186
On 3 October 1944 the Alroraft Requirements Board recom-

mended bthat production of the XP-75 be limlted to only 30

aircraft and that the contract be temminated, This deecision

was based on the failure of the xP-75 to compare favorably

with the P-47 and P-51. This oonvietion was supported also

by the findings of the Froving Ground Commsnd which indicated

That the plane had failed to meet the estimated pexrformance,

Fisher was notified of the contract cansllation on 5 October

¢ 1944 ,%87
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There was one other attempt during the war to utilize
an existing fighter type for escort. Some abtention was
given to adepting the F-61 for this purposge. Gemeral Kenney
had originally proposed this idea to General Arnold om 3
July 1944, and following Arnold's reply expressing an in-
terest in it, semmey recommended a fusel capacity of 1,440
gallons for the P-61 in addition to other modifications. 8
A few kits for field installation Yo permit the carrying of
addltional oil and fuel were built. They enabled the P-61
to handle from 165 to 300 extra gellons.8? General Giles,
writing for Armold, believed, however, that the proposed
modification of the P-61 was not advisable at that time.

The LAF had long-range fighters such as the P-51H and the
P-47H, axd in view of the fact that a delay would be necessary
in producing P-6l's, Giles did not deem it advisable to under-
take the proposed modification,190 Nevertheless, Wrilght

Field was ordered to convert two P-8l's for experimental pur-
posss.lgl Radar equipment was replaced by a 4-gun .50-caliber
installation. The 4x20-mm, installations remained the same,
The upper turret was removed and the aft fuselage section

was reduced in height 5o the level of the wing center section,19%
The first modified plane, designated as XP-81lE, was scheduled
for test flight on or about 15 December, but this was delayed
until 13 January 1945. The results were regarded as most
satisfactory,lgs but plans to develop the XP-61lE as an escor’d

. fighter were canceled before V-J Day. Thus, only the original

e e s S [ |
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two planes were ordered for the AAF.194

in retrospect, the problem of range extension, both in
tank production and in increase of inbermal fuel capacity,
secems to have been accompanied by no more confusion than
existed in many similar projects under the stress of wartime
conditions. To be sure, the air battle then raging over
the Continent of Europe gave the program an urgency character-
ized by much duplication of efifort and faulty planning. Yet,
out this confusion came the progress which ultimately geve
to fighters the range necessary for filling their escort role,
though unheppily the full realization of the need for this
program came only after a grave miscalculation of the air
gituation when the bombers began to strike deeper at targets

in the saummaer axd fall of 1943,

- e e a asacl
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CHAPTER IV
THE DEFEAT OF THE GERMAN ATIR FORCE
+ « « bhe destrucbion of the
eneny'!s forces seems among all
the objects which can be sought

in war always to be that which
overrules all else,

Clausewitz

Bscort Operations in 1944-1945

The Combined Uperational Planning Committee originally
hed scheduled ARGUMENT for the week of 2 November 1943, This
plan had been shaped with the idea of striking a coordinated
and decisive hlow at industries supplying the German fighter
forcs., It materialized during late Februery, 1944, in the
go-called "Big Week." The decision to launch ARGURIENT came
none too soon for the time was ryunning short if alir superior-
ity was to be gained before the invasion of western France,
which had been tentatively scheduled for the late spring or
early summer of 1944. On 20 February ARGUIZENT was finpally
under way, with a majority of targets belng aireraft factories
in central Germany. To reach them, the planes had to pene-
trate far into enemy territory, exposing themgelves to aggres-
sive Gormen fighter attacks, Thus, it was the opportune time
to find out if long-range escorts could achieve the hoped-for
tactical victory. If at the end of "Big ileek", losses of
american bombers were not alaming, the .lr Force plamners be-
lieved that this could be abttributed to escort support, If
ARGUMENT succeeded, bthe daylight bombing effort would be an
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accomplished fact, and the escort fighter, indeed, the answer
% the German fighter defense,

After the autumn crisis the Highth Air Force underwent
a rapid build-up of both bomber amd fighter units in view of
the forthcoming operations, Two new units joined VIII Fight-
er Commend in time to participate in ARGUMENT. These were
the 361st Group (P-47), which became operational on 281 January,
and the 357th Fighter Group (P-51), which had been assigned
first to the Ninth Alr Force before becoming part of VIII
Fighter Command on 5 February in exchange for the P-47 358th
Group.l In addition, a series of conversions took place with-
in VITI Fighter Command from the F-47 to the P-51, The 4th
Fighter Group on 26 February was the first to convert to the
Mustang, but during ARGUMENT only the 357th and 399th Groups
flew the P-51.2 Pilots of the 4th Group flsw their planes
after having spent a few days, and in some cases only a few
hours, in practice.C On 8 Yebruary Doolittle ordered all
pilots who had qualified %0 fly the P~51 to do so in all
critieal operations, even if it were necessary to borrow air-
eraft from the Ninth Air Force. In view of this order, the
399%h Group, already equipped with the P-51, was asglgned to
the Eighth Air Force on 15 February, instead of the 50th
equipped with P-38's as had bsen scheduled originally.4 By
mid-¥ebruary some 539 P-38J's, 329 P~-51B's and C'a, and 416
P-47D's comprised the bulld-up of the Eighth's fighter

.. groups.5

S e i M
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Heretofore fighters had been ordered to offer close sup-
port to homber formations and under no circumstances to range
any great distance from them. Intercepting enemy fighters
were to be kept away from bomber formabtions, but mot to be
pursued.® The first variant of this tactic came in January
when Doolittle permitted escort fighters to attack enemy
fighters even though they were not pressing attacks on bomb-
er formations.’ This change made it possible for escorting
fighters to move away from bombers and seek oub enemy plahes.
Ko longer were the "little friends" limited to offering close
protection to their "big brothers;" they were now committed
to destroying anything in sight, The offensive implications
of Doolittle's order were appreciated by General Adolf Gal-
land, commanding general of the German fighter forces, who
wrote, "Only now did the superiority of the imerican fighters
come into its own. They were no longer glued to the siow-
moving bomber formation, but took the law of =zotion into their
own hanis,"S

The fighters employed this law of action during the
momentous alr battles that soon developed, Their chance to
prove thelr worth as escort and offensive fighters came in
the missions of "Blg Week." The first mission on 20 February
went to Posen and Tutow, Poland, the major concentration be-
ing directed against targets in central Germany at Leipzig,
Oscherslesben, Bernburg, Brunswick, Halberstadt, and Gotha.

[ The VIII ¥ighter Command supported the mission with 668
P-471'g, 24 P-%8'a, and 73 P-51'g, a total of 835 fighters,
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Gorman fighter opposition consisted of approximstely 275
sorties, Tobtal bomber losses were 21 out of an attacking
forece of 1,000, Fighter losses totaled 5 -~ 2 P-47's, 1
P.338, 1 P=51, and 1 RAF Spitfire. The two groups of P-51's
escorted bombers to the Leipzig and Bernburg areas, while

the P-38t'3 accompanied the B-24 groups to targets at Gotha
and Brunswick. 4salthough the bombers met fighter opposition
in the fipal steges of penetration and in the target area,
the enemy had not responded with the expected mass opposition
defense.® american fighters cleimed 61 enemy planes de~
gtroyed, 7 dameged, and 73 probables, The first day of ALRGU-
MENT hed proved very satisfactory. Although the Germans
failed to offer battle on the scale previously encountered,
American fighters had shown their ability to cope with enemy
defsnsea,

The second mission was directed against two aircraft
factories at Brunswick ard six imporbant airfields and air-
craft storage parks in western Germany. Total homber strength
was 907 plenes., The fighters consisted of 13 P-47 groups, 2
P-5l groups, and 2 P-38 groups, a force of 679 plenes, They
furnished initial penetration support and rendszvoused with
the 3 homber formations over the Zuider Zes according to plan.
From that point they provided continuous yrotection to the
target area by Successive relsys of P-4%'s. German opposition
was intense but spotty, anl generally not too aggressive. Be-

" cause of this, ..mericen fighters supported the bombers for a
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longer period of time then had been anticeipated. Inclement
weather supposedly accounted for the weak German opposition,
but the severe strain imposed on the GAF by three simul-
taneous, large-scale migsions conducted by the Eighth air
Force and the RAF also played a part, ZEstimated total enemy
oppositlon consisted of 150 planes, eveunly divided between
gingle~ and twin-engine fighters, Thirteen B-17 and 3 B-24
bombers failed to return home. Five fighters were lost, 3
P-51l's and 2 P-47's, but the fightera claimed 33 enemy planes
destroyed, 5 damaged, and 18 probables. The operation was
suppor ted by the 358th, 3624, and 354th Fighter Groups of
the Ninth Tactical Air Force.r0 Post-war investigation of
these and other operations indicates that claims of enemy
planeg destroyel were in many cases grossly sxzaggerated.

The third mission of the week proved costly for bobth the
abbacking force and the enemy. OSome gorod bombing was achieved
in spite of adverse weather conditiomns which hindered the
day's effort., Of a total of 600 bombers airborne only 466
reached their targets. Bad weather caused many to turn bhack.
Over the Continent, meny bombers attacked targets of opypor-
tunity rather than those originslly assigned. The enemy
offered more opposition on this mission than on the preced-
ing two. Enemy fighter attacks began immediately south of
the Zuider Zee, and, in conbrast to the other two operations,
these were characterized by a vigor and an sggressiveness

. lacking previously. German fighters accounted for 36 imerican
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bombers, and 5 more were lost fo enemy antiaircraft fire.
HMost of the planes abtacked wers in unescorted bomber for-~
mations, The .merican force of 659 fighters lost 1l planes,
but clasimed 61 enemy planes destroyed, 7 damaged, and 27
probables, The Germans had sent approximately 250 aircraft
aloft to challense American bombers. Iarly opposition to
penetrating forces marked a change from past enemy defensive
tactics, supposedly for the purpose of hitting American
bombers while unaccompanied during initial stages of pene-
tration. Targets on 22 February had included Oschersleben,
Beranburg, ani Halberstadt.ll

The weather,again stormy on the fourth day, 23 February,
grounded the Eighth Air Force and gave bomber crews a rest
after three full efforts. On 24 February the second haslf of
"Big Week" began with an atback on ball-bearing factoriss at
Sehweinfurt and Gotha, where the target was CGothaer-l/aggon-
fabrik, largest producer of Me-~110's, A smaller force
bonbed airereft component factories ard assembly plants in
northeastern Germany and Poland, The VIII Bomber Command
effort was complemented by the Fifteenth Air Xorce, which
bombed a ball-bearing and aircraft-component factory at Steyr,
sustria, The Eighth sent out 834 heavy bombers agalnst
Schweinfurt, Gotha, and Rostock, the latter a diversionary
target to confuse the Germans and force them to divert same
of thelr fighter strength. American fighters consisted of
20 groups, 15 of P-47's, 3 of P-51's, and 8 of P-38's, Sup=-
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port for withdrawal was undertaken by 7 F-47 groups, while
an additional P-4% group, 1 P-5lL group, 2 RiF Mustang
squadrons, and 8 RAF Spitfire squadrons provided general
support for the remainier of the flight. Of the 238 bombers
hitting Rostock, 5 were logt -- 4 to eonemy aireraft and 1
to an unknown casuse, Of the forces sent to Gotha and Schwein-
furt, 11 bombers were lost from 359 attacking Schweinfurt, and
03 from the Gotha force. ZEnemy airceraft zccounted for 36 of
these, Four were lost by antiamirersft fire and 4 from un-
Known causes.lz

Because of the great distance of the Rostock strike, no
escort was provided., For the Gotha and Schweinfurt missions
penetration was supported by 8 P-47 groups, in the course of
which 20 to 40 enemy aircraft were dispersed, Target Sup=
port came from two groups each of P-38's and P-51's, Here
the fighters and bombers encountered large numbers of snemy
planes, vhile the escort for the 834 bombers was considered
good, the lead combat wings of the bomber forces were not
fully covered during penetration and in the target area be-
cause they had reached rendezvous polnts several minutes
early. smericen fighters claimed 37 enemy craft destroyed,
5 dameged, and 13 probables against & 1loss of 10; the bombers
reported 79/9/31.1%

In e rosum€ of the battle of the 24th, VIII Fighter Com~

mand noted that pilots saw very few twin-engine enemy planes,
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and even those had. single-engine escorts. The enemy hesi-
tated to attack allied fighter oraft and hombers accompanied
by fighSers. Though attacks bezan early, they were not con-
centrated when fighters were on hand for support. The only
groups which met intense and concentrated atbacks were the
two leading B-24 wings of the Gotha forece. In this case,
the B-24's flew at lower altitudes than the B-17's, with
which they were in visual conbact, thereby making escort
efforts more difficult. The Germans quickly took advantage
of the B-24's vulnerable position and vieiously attacked
them with Me~109's and Fi-190*s. Flights of from 3 to 6
enemy aircraft attacked abreest and in trall, flew through
the formation, and in many instances dropped parachute bombs
that exploded on opeming after head-on approaches from ahove.ld
The Fifteenth 4Alr Foree's 87 B-17's suifered from a series
of aggressive and well-executed attacks. Although a P-38 es-
cort met the bombers at the target to protect thelr withdrawal,
the enemy succeeded in shooting down 17 heavy bom.bers.l5

On 25 Yebruary, the last day of "Big Week," strikes were
undertaken against targets at sugsburg, Stuttgart, Forth, and
Regensburg. Some 830 bombers, escorted by B99 fighters, in-
cluding 20 .LAF groups, 20 RAF lustang, and 10 Spitfire sguad-
rons, took part. Fighters and bombers were imstructed to ra-
main in one group until they had penetrated eneny berritory
325 miles, From that point bombers and their accompanying

" fignters were to approzch thelr own individual targets. The
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leading combat wing of the first formation lacked support
until it reached the vielnity of Regensburg, and its ex-
posed position invited intermittent attacks. At the target
area, howsver, two groups of P-38's and P-51'g provided ex-
cellent support, which prevented enemy interference with the
bombing, On the withdrawal, escort was furnished by 10 P-
47 groups and 1 P-51 group that was flying ite second sorte
of the day. Antiaireraft fire and enemy fighters downed 5
additional American bombers and 12 more were lost from une-
known causes. Bomber claims against enemy fighters totaled
3% destroyed, 3 damaged, and 9 probables; fighters claimed
26/4/13, Two BBl's and 1 P-47 were lost. A diversionary
effort by 34 bombers of the Fifteenth 4ir Forece took place
simulteneously with the main raid. This diversionary attack
ageinst southern Germany achisved its purpose. In meeting
two threats, the Germans dissipated their efforts, thus fail-
ing to chailenge successfully either force, American pilots
estimated that only 150 enemy fighters rose to challenge the
‘t)t.:.\:ﬁ.bez:s.:“5
The second half of this mission was an attack by the
Fifteenth Alr Force against Regensburg with 116 bombers, 3Is-
cort was provided by 36 fighters of the 1lst Fighter Group,
33 P-38's of the 14th TFighter Group, and 27 P-38's of the 824
Fighter Group, a total of 96 planes. This mission was one
of the costliest of the war. The Germans abttacked the

. bombers as they passed the northern tip of the Adriatic Sea
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and conbinued to harass them for an hour 4o an hour-and-a
half, They pressed their omslaught until after the bombers
had passed the target and returned to the rendezvous point
approximately 100 miles south of the target. There was no
intention of the part of the enemy to ettack the formabion
once escorts had arrived. The lead elements of the bomber
formation bore the brunt of the attacks, with lossses total-
ing 41 pl&nes.l?
The heroic efforts of ARGUMENT cost the Eighth Alr
Force 157 bombers and the Fifteenth Air Force 8%. Fighber
losses totaled 28 planes, JAgainst this, VIII Fightsr Com~
mend claimed 208 planes destroyed, 28 damaged, ani 108 prob-
abled. Thess logses, exclusive of bomber claims, were in-
deed costly to GuF fighter strength, although after the war,
Reichsmargchall Hermann Goering, commander of the Luftwaffe,
said smericans exaggerated their claims.}8 ARGUIENT proved
that long-range escort fighters could meet the thresat of
German fighter forces. Use of P-47 Thunderbolts for initial
penetration and withdrawael portions of the missions, and of
P-38's and ~51's for covering the bombers over targets and
back to the point where Thunderbolts could take over again,
gave the bombers most constant escort. This required pre-
cision timing to insure that btombers and fighters would meet
ab planned remndezvous points, The RAF and RCAF fighters also
eontributed much support to the escort effort by flying direct
'. support missions and engaging in feints and diversionary

action to distract and tie down enemy fighter forces. Con-
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sidering the size of bomber forces used during these operat-
ions and the losses suffered by them, as compared to the
Schweinfurt missions the previous sugust and Ootober, it is
clear that the fighter escort was largely responsible for
keeping bomber losses low, If bombing results were not as
good as hoped for, the week's efforts went far toward giving
the aAllies the air superiority they needed to conbtinue the
alr offensive. The pattern of activities during "Big Week"
set the course of operatlions that continued in the spring,

Asher Lee, in his book The German iir Force, sums up the

air situation in the spring of 1944:19

4% all events, the hundreds of lightnings,
Thunderbolts, and Mustangs which now covered and
suppor ted Fortresses and Liberators attacking
the German aircraft industry in the spring of
1944 soon dominated the skies of Germany. Gone
was the aggression and persistence of the Lult-
waffe fighter defenses of 1943. The ".chtung
Spitfire" of 1940 over Great Bribtain became the
"achtung Mustengi" over Germany in 1944, liany
of the crack German fighter pilots who had
braved the fire of the Fortresses and Liber-
ators in 1943 were now killed. The number of
experlenced German fighter pilots in 1944 who
could emnlate them and cope with the close ab-
tention of Mmerican fighters was getting fewer
as the year wors on., German twin-engined
fighters who were a strong abtacking forece in
the summer of 1943 now hardly dared to make an
attack on escorted ;merican bomber formations
and themselves required single-engined German
fighter escort. German fighter aircerafit losses
against escorted American raids were now norm-
ally ebout 10 per cent of sorties and often
higher. Such a casualty rate is, to say the
least, highly demoralizing. For many young Ger-
man fighter pilots their bapbtism of American
fire was also their funeral pyre. Small wonder
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that many German fighter formabions would

now evade combal, or dilve hecbically through

a bomber formation and beat a hasty low level

retireat from the scene of a battle, Choleric

axhortations from Goering, the creation of

special assault fighter squadrons, special

high altitude cover, all were of no availl.
The lack of sufficient fighbter escort during ARGULENT was
exemplified in tragic losses suffered by the Fifteenth Alr
Force on 25 February when protecting planss were unavail-
able for the bombers as they neared thelr target and be-
gan withdrawal, The Fifteenth had been promised a sub-
stantial build-up in bomber strensth to push POINTBLANK
(Combined Bomber Offsnsive) to the maximum. The 25 Feb-
roary mission showed only too clearly the need for escort
fighters, and shortly afterwards Eaker urged Giles to
speed deliveries, iunsisting that ". . . even cn group in
the target area will save ug 76 per cent of our losses.“ao
A week later Baker wrote Arnold, "The principal handicap
to the vigorous pursuit of PCOINTBLANK by the Fifteenth Alr
Force, other than the westher, is the lack of fighbers with
sufficient range o eaccompany them, 1?1

Late in karch, Giles was able to write Zaker thabt "the
flow of P-38J's is sufficient to permit full re-equipment
of P~-38 groups in the liediterranean theater with the long-
range models, and we anticipate that the older P-38's thus
released will be returned to the U.S, as soon as practic-

£2

ahle .Y In april the first long-renge P-5l's flown by the

. Zlst Group arrived in the kediterranean for the Fifteenth
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Alr Force, and the shortage of P-38's was finally eliminated
with all units brought to strergth. In May the 52d and 325%h
Tighter Groups exchanged their P-4%'g for P.51's, while the
3524 converted from P-39's to P-47's and P-51's in July.>°
In June Haker reported o Arnold that he was very pleased
over the build-up of fighter craft in his theater:2%

There has been no hetter chapter of our re-
organization and re-equipment here than in the
promptness and efficiency with which the Tactical
#lr Foree Fighter Groups have been re-equipped
with long-range fighters, transferred to the Strate-
gic Alr Force and initiasted into combat accompeny-
ing our long-range bombers, ., . . Our long-range
fighter program is, therefore, practically com-
plets and with the present status of the German
Air Yorce it will be ample to provide protection
our twenty-one groups of heavy bombers require. . « .

I think we have done nothing bebtter in this war

than the working out in a thoroughly efficient

manner of this technique of passing heavy bomber

formations from group to group of fighters and by

this relay system, affording the bombers thorough

and efficient protection on deep penetrations inte

enemy berritory.

By July the Fifteenth Air Force had achieved its author-
ized fighter strength of 3 P-38 and 4 P-51 groups, a level
maintained throuzh V-E Day. PFighter operations of the Fif-
teenth had formerly been conducted by the 306th Fighter
wing, which contained 7 groups. However, reorganization per-
mitted a greater derree of tactical and training supervision.
The 306th accordingly was divided into two groups, Three
P-38 groups became the 305th Fighter Wing (Provisional) and
the 306th retained control of 4 P-51 groups. The two wings
made up the new XV Fighter Commeand, activated on 3 September

. at Torremaggiore, Italy. This gave the fighter force more
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mobility and permitted it to accomplish special operatbions
requiring the groups to be based away from home alrdromes for
several days.zs
The VIII Fighter Command algo achieved its suthorized
operational strength of 15 groups. On 3 ilarch the 364th
Yishter Group, which flew P-38's, became operational and con-
verted to P-51's on 28 July. The 355th Fighter Group con-
verted to P-5l's from P-47's on 3 liarch., The 339th, flying
P.51's, became operational on 30 April, and with the arrival
of the 478%h Group on 14 Hay, VIII Fighter Cormand was
brought to full strength. Thereafter, a graduasl conversion
of groups from the P-38 and P-47 to the P-51 took place, un-
til by May there was only one P-47 fighter group, the 56th,
ler5,%®  VIIT Fighter Command controlled approximately 1,000
fighters.27
Organizationally, VIII ¥ighter Command continued as a
geparate command until ~eptember, 1944, when it lost control
of operabtional fighter groups. By Eighth iir Force Yrder
Jumber 494, effective 15 September, the 15 fighter groups
were assigned to 3 bombardment divisions. The 67th Fighter
Wing, consisting of the 20th, 3524, 356th, and 364th Groups,
‘was assigned to the lst Bombardment Division. The 65th
Wing, comprising the 4th, b6th, 355th, 361lst, and 479th
Fighter Groups, was asoigned to the 24 Bombardment Division.
To the 34 Sombardment Divislon went the 86th Fighter Wing,
. which comprised the 53%th, 78%th, 339th, 3534, and 357th
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Figater Groups. The actual transfer became effective on 1
October, Thereafter the Eighth Alr Force planned operations
rather bthen VIII Fighter Command.°® This permitted a much
closer integration of fighter and bomber control.

Conversion from the P-38 to the P-31 came when the for-
mer began to cause airmen considerable mechanical difficulties.
The P-38's excesslve fuel consumpilon led %o a reworking of
its fusl pump motor and gearadaptar.ag One sguafron reported
25 failures as a result of defective fuel pumps and consider-
able lesking after only one hour's flight.so On 17 February
Dooclittle cabled Arncld that the 20th and 55th Fighter Groups
had reported 40 per cenb engine failures in their Lightnings,5t
and two weeks labter he wrote that defectlve P-38's totaled
91. This increasing frequency of engine failure forced Doo=-
1ittle to regard the situation as critical,®® On 6 4pril
the HFinth Air force grounded its P-338's untlil defects could
be corrected.55 Fortunately, VIII Fighter Command was not
foreced to ground its Lightningss during the grueling syring
air babttles then belng waged over Germany. The c¢onversion to
the P-51 helped %0 alleviabe this problem, By dJuly, Doolittle
confessed to Arnold that the P-38 was a second-rate fighter
when compared to the P-47 and P--5l,34 even though atbempbs
had been made to improve its performance. Spaatz, however,
seened confident that the P-38 could be modified to make i
a first-class fighter again, bub admitted to Arnold thet siz-

. able improvements would be necassary.55 A8 a result of these
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difficulties, and the prior commitments to replace P-38'g
by P-51's, the ALF withdrew the Lighhing from VIII Fighter
Commend operations in mid-summer, 1944.

tieanwhile, the air war hed moved into a fast tempo. On
4 Mareh, soon after the ™Big Week" effort, American bombers,
escorted by P-51's of the 4th Fighter Group, reached Berlin.
On the previous day elements of the 66th Fighbter wWing, fly-
ing P-%8's, had penetrated to the heart of the Reich eapital:.S6
Vith mase bombing of Berlin for the first time on 6 Karch,
the daylight tombing offensive had passed a milestone along
the path to victory, but the battle was by no means over.
While enemy opposition in the spring and summer of 1944 lack-
ed its earlier efficiency, German fighters, nonetheless, took
advantage of any opportunity offered them., .4 cursory examin-
ation of bomber mis sions where losses were unusually high
will reveal an almost continuous and effective German tactioc.
They concenirated on attacking bomber formations lacking
escort planes or those points where fighter strength seemed
weakest., Either situation produced results., The tmetical
mission report of 29 llarch atated, "The enemy fighters at-
tacking the Brunswick force were aggressive as well as co-
ordinated and they achleved considerable success in explolt-
ing opportunities to attack unescorted formations."™ '

To check the Germans, VIII Fighter Command allowed lomz-
range fighters to drop to the "deck™ in enemy territory and

. sweep wide areas on their withdrawal, This followef Doolittle's
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January directive, The Germans were sub jected to inbter-
ception not only when they attempted to attack bombers, but
were now exposed to strafing atbacks on airfields. General
Galland recalls that whenever American fighters adopted low-
level atbtacks on German airflelds, "Wowhere were we safe
from them; we had +to skulk on our own 'ba';v.ses.“s“3

This taetic was initially tried on a large scale on &
April when all VITI Fighter Command groups participated in
sweeps of onemy airfields in an attempt to cripple rlanes cn
vhie ground.sg The units were dispatched on low-level sweeps
deep into the heart of Germany. Out of 10 groups participat-
ing on the mission, ornly 8, the 355th and 4th, were able %o
complete it, since the weather forced the others to cancel
their flights, The two striking groups claimed the de-
gtruction of 3 locomotives, and damage to flak towers, gun
emplacements, barracks, hangars, and motor barges. Clalms
of airceraft destroyed and damaged in the air were listed as
10/1/2; on the ground, 88/3/120. The VIII Fighter Commard
losses for the day totaled 9 planes, one of which was ditched
in the English Ghan.uel.éo This mission was a logical ex-
tension of tactics permitting fighters to leave bomber fore-
mabions to seek oubt the enemy, After this mission the Germans
strengthsned flak defenses near their airfields, making it
more difficult for VIII Fighter Command to repeat similar

sweeps®l without suffering heavier losses. In the belief
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that such operations held great possibilities, Spaatz wrote
to Arnold, "Our fubture operational planning includes fighter
sweeps over enemy bterritory at low level during withdrawal
from escort duties, normal fighter sweeps . . . Spaatz
expected fighters also to sweep ahead of the bomber spear-
head, and promised that this scheme would be used whenever
the bactical situation warranted,®2

On a miselon against Berlin on 18 &pril, "The princi-
pal attacks took place while the bombers were unescorted,t4d
The story was repeated 8 liay when " , . . the second force
was off course and unescorted and subjected to intenss op~
pcsition."44 On 21 June "the escorting P-51's were first
Arawn of f and engaged by spproximately 25 Ke-109's, Ime
mediately thereafter, the twin-engine enemy aireraft, with
some 15 1le-109's and FW-190's as top cover, directed well-
coordineted and agegressive attacks at a single combat wing."45
Cn 7 July & report stated that ", . . an entire sguadron of
11 eircraft was wiped out within a few minutes and another
squadron which was separated from its formation was heavily
attacked,"4?

Examples of this tactic go far toward explaining losses
of .merican bhombers to enemy attacks even after the escort
problem had been solved, .mong reasons for the hombers®' vul-
nerability were faulty navigation, failure to maintain effect-
ive fighter formations around the bombers, =ard failure of

. escort planes to provide close support instead of being drawn

away by enemy ruses designed intentionally for that purpose.
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On the other hand, the liberty that could be taken by
american fighters was possible only because the GiF 4id not
consistently offer opposition as it had earlier in the war.
By #ay only 2.7 per cenbt of the bombers reaching their tar-
gets were destroyed as against 9.7 per cent in October, 1943,
In mid-1945, 18.2 per cent of the American attacking bombers
were struck down by enemy fire, but in the last gquarter of
1943 thls declined to only 6.4 per cenb. By mid-1944, it
had fallen below 1 per cemb. This was achieved, however, at
an increased cost to American fighters, whose losses rose
sharply through early 1944.47

i series of missions which demonstreted the effective-
ness of long-range escort, beginning in June and emding in
September, 1944, was desiguoated as Operation FRL.NTIC. This
involved a system of shutble bombing through use of Russian
bases. 1% permitted concentrated attack on targets in the
East where the Germens were relocating many of their indust-
trial sites. A4fter corsiderable diplomatic and mititany
negotiations between the United 3tates and Russia, the latter
built three airfields at lorogorod, Poltava, and Piryatin
near Kiev as bases for .mericen planes.?*® .11 of the bomb-
ing aperations under FRAITIC were supgorted by long-range
escort fighters, and their employment on such exbtended mis-
slons set records for combat distance in the ETO. The oper-
atlons initielly were conducted by the Fifteenth Air Force

) anl later by the Eighth air Yorce.*® on 2 June 1944, 130
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B-17's, escorted by a force of 69 P-5l's of the XV Fighter
Commend's 325th flghter Group, made the first shuttle trip
between Italy and the Ukraine.so Each fighter was sguipped
with 2x75-gallon jettisonable tanks for extended range. The
total distance covered was approzimately 1,200 miles. The
mar shal ling yards at Debrecen, Hungary, were bombed during
the fligzht to Russial.Bl

The Eighth Air Force conmtribution to FRAKFIC began on
21 June when 49 P-51's of the 4th Fighter Group, reinforced
by 16 P-5l's of the 3524 Group, escorted 147 B-17's on a
mission to bomb a synthetic oil plant at Ruhland, approxim-
ately 75 miles southeast of Berlin.%® fThe fighters took 7
hours and 15 minutes to meke the flight from the Bast .inglia
bases in England to the landing field in the Ukreine, a dis-
tance of 1,470 miles.55 Two P-47 groups accompanied the fore
mation in penetration and as target support and then returned
to their bases, while the 4th Group escorted the bombers to

Russia. %

On 26 June the Eighth's bowmbers and fighters flew
to Italy after bombing an oil refinery at Drohobyez, Poland,
After participating in one bomber mission and two fighter
actions with the Fifteenth Air Foree, the bombers and fight-
ers returned to Englend, bombing en route the marshal ling
vards at Beziers, France,on § July., Seven fighters out of
65 were lost in action during this triengular mission,59

On 6 Lugust the target for elements of the 34 Bombard-

ment Divieion was the aircraft component factory at Rahmel
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near Gdynia, Poland. Seventy-five of the Bighth's B-17's
were to make The mission egecorted by 2 P-5l fighter groups.
The latter were to fly the initial penstration, offer tar-
get area cover, and return to bases in England, while the
hombers were to receive support from Russian-based Lmerican
egcort fighters from the %arget to the Ukraine. In the
penetration phase of the mission the 339th Fighter Group,
which was to join the bombers northwest of Heligoland, failed
to meke the rendezvous, bubt the 55th Fighter Group joined the
bombers about 60 miles east of Jutland and esccrted them %o
the target, There they met the Russlan~based American fighters@s
The 55th Group Tlew 1,592 miles on tnat assigmment, one of the
longest, if not the longest, escort mission of the air war in
Turope.2! On 5 August and 18 September, the 355th and 357th
Fighter Groups complebed shubtle missions from England to
Russia, returning via Italy. During all FR.ITIO operations
the P-51 employed 75- and 1ll0-gallon jettisonable tanks for
extra range.58 This series of flights demonstrated conclus-
ively the ability of small fighters to participate in very
long-range combat missions.

In the last few months of 1944 the Germans menaced, and
also greatly disbturbed, the Allied =zir forces by introducing a
jet fighter aireraft into combat, although the «llies had
been aware of this poesibliity for some months. By great ef-
fort, the Germens, concentrating almost sxclusively on pro-

. duction of fighter types, had rebuilt their battered air
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force to slzeable proportions. Single-engine fishters had
regched the 1,260 figure by Seplember and were increasing.59
With a greatly contracted area in which to operabte, roughly
85 per cent of German fighter strength faced British and
Amerlecan air forces in the autumn of 1944, If the zllies
considered the rise in production of conventional single-
engine types a challenge, they regarded jet aircraft as an
even potentlially greater destructive threat.

in early September Spaatz warned Arnold that these new
planes had an "obvious performance superiority," and that
they were being produced in small dispersed underground fact-
ories, Spaatz recommended P-51's for all escort groups in
the Eighth and Fifteenth Air Forces, and sought increased
production of the kushtang 50 counter the jeobt aireraft threat,
In addition, he urged arnold to put long-renge jet fighters
into the field as soon as possible.50 On 21 September Arnold
told Spaatz, he was recommending that the P-47N long-rsnge
Thunderbolt and P-80 jet fighter be committed to battle,bl
Though the problem at the end of September had not reached
dangerous proportions, Spaatz told .arnold he was wabching
jet development carefully amd hoped the Allies could stop the

Germang in %Hinme .62

On 2 Hovember the Eighth Air Force
planes encountered about 15 Jjet fighters, which inflicted on-
1y minor demage on the bomber formation.083

Fortunabtely for the dllies the threat of mass Jebt atb-

. tacks never materislized, Though the plane hed first been

designed for use as a fighter, Hitler had inspected it in
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June, 1944, and ordered it converted to a bomber for support
of ground forces in meeting the invasion.64 Before defeat
of Germany, 1,400 jets were produced, but it was not until
after October, 1944, that production reached a monthly fig-
ure of between 150-250. ITate in 1944 the Germans had only
40 operational jets in combat. This small number cen be ex-
plained in part through lmproper servicing and failure to
provide adequate training for German pilots.65 By the time
technical difficulties were overcome, and there vere many
ir the new plane, the end of the war was at hand. The spas-
nodic appearance of the jeb was more of a scare than a real
threat. By lMarch the IE-262 began to be seen mores frequently.
However, according to Reichsmarschall Goerlng, timlidity on
the part of German pilots prevented the plane from becoming
g serious menace in the last months of the wax .56
The other aspect of the resurgence of German air
strength in the fall of 1944 ceme in the Increased product-
ion of conventlional fighter types accompanied by a change in
taectics. In late September the Germans began to employ
large numbers of fighters against planes escorting bomber
formations. While the escorts were thus engaged, & second
fighter formation would attack the bombers., By maintaining
redio silence and carefully camouflaging their planses to re-
gemble Allied fighters, the Germsns Ilnflicted heavy losses
on bomber formations.67 To overcome this tactic, the AALF
. employed a top-cover fighter force of one or two groups to

attack enemy figaters before they could intercept the
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planes engaged in close support.ss On 28 September mass
gaturation atbacks ageinst bomber formestions resulived in
good dividends for the enemy. Though tighters played an
important role in keeping the losses from becoming higher,
they were ", . . not adequate during the heaviest saturat-
ion attacks which were pressed home vigorously by the
enemy . . » in spite of the presence of escort."69

In view of this and other missions, Bighth 4ir Foree
commenders met on 29 September to revamp their strategy.
Since there was little chance of adding fighter units to
VIII Fighter Command, Eighth air Force bomber personnel
suggested that particular atbtention be paid to the bomber
formation in an attempt %o permit fighbters to cover it more
adequately., Doolittle ordered the fighters at once to
"Destroy the Luftwaffel!®™ If an escort closed in combat with
an enemy Iighter, that escort was to do battle with it *all
the way to the deck if necessary to effect a kill." The com-
nanders hoped that execution of this order would lessen the
German pilots' emgerness to attack formabions and increase
the number of snemy plames destroyed.7°

The Germans had decided to use their fighter force gl-
most exclusively against the bombers rather than for ground
support and interception, This decision increased the num-
ber of German fighters sent against the bombers,’l In four

days in September, 144 Aillied bombers were lost, more than
. half attributed to enemy Tighters.’?® By concentrating
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Tighter forces against one formation in overwhelming nume-
bers, the Germens could effect a heavy loss on bombers.
Early in November, when Americen heavies struck the Yersee
burg~Leuna oil plant they faced an attack by 400 enemy
Tighters, Other formations that day reported negligible op=-
position.75 The German fighter peosition also improved be-
cauge of technical advances, Ilany German planes began using
a new 30-mm, cannon which the allies regarded as a distinetd
menace,

On 13 October Spaatz requested Lt, Gen., Hoyt 3. Vanden
berg, Hinth Air Force commander, to support bombing operab-
jons indirectly by ordering his tactical fighters to make
sweeps in the path of the bomber force, thus permitting Doo-
little to plan the distribution of his fighters for maximum
protection of the heavies in the further steges of the pene-

tration.74

4 week labter Spaabz issued an opder "to effect

the utmost pogsible use of Ninth Alr Force fighters in sup-
port of the Eighth Air Force bombers." Spaatz wrote that

the increasing effectiveness of (lerman Air Force operations
against bomber penetrations necessitated using every possible
means to improve sfficlency of ullied fighter opsrations. He
also recommended that volce and teletype facilities be est-
ablighed between the hinth Air Force Advance and the Eighth
Alr Porece Bo incrsase cooperation.75 One week later Doolittle

requested that the hinth's fighter groups "be made available

. in the number necessary, dependent upon the contemplated

. — -
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heavy bomber missions as to strength of force, depth of
penetration, and expected weather conditlions over the route
and the target.™ This request was o be considered in con-
Junetion with the priority and direct value of the Army sup=
port missions scheduled for the Rinth's fighter groups. Doo-~
little perceived that on very deep penebrations all four of
the liinth's fighter groups would be needed and that under
certain other conditions several of the shorter-range P-47
groups would also be required.76 In a letter reviewing the
situation, Spaabz Hold Arnold:w
« » o« it must be reazlized that our bomber

forces were considerably increased without a

corresponding increase of escort fighters avail-

able for strategic usge, The ratio between es-

cort fighters available and bombers has steadily

decreased to the point where it is now one to

wo., . . » ith the present resurgence of the

GAF and & concentration of fighter strength

caused by a steady retresction of forces in the

German homeland, the present ratio of fighter

density is entirely inadequate.
Spaatz recomuended use of long-range fighters for sweeps whsn
weather grounded the strategic air forces, continuation of
the bombinz of oil plants, use of Ninth Air Force fighters
to ald in deep penetrations, ehd use by the Bighth's fighters
of Winth Air Force bases in France,’S These recommendations
were followed in an atbtempt o counter the sporadic GAF of-
fensive during the fall and winter of 1944.79 The battles
that raged abt that time were not all German victories, de~
spite the local numerical superiority with which they some-

. times attacked, and the heavy toll they took of :merican

bombers. The Germans were unable to replace their own heavy
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losses. 1In a battle on 21 November they claimed 359 Allied
planes, bubt American escorting fighters in the same engagement
claimed 78 enemy planes destroyed, 7 damaged, and 26 prob-
a.bles.80 More impressive were the totals of a nission on 26
Wovember when, for a loss of $4 bombers, the ALF was eredited
with claims of 154/22/44,5%

One of the Luftwaffe's most costly errors occurred on 27
Hovember., Decause of a low cloud formation blanketing Ger-
many and Holland, the enemy apparently mistook imerican
fighter penetration over the Zuider Zee for the oprincipal
bomber formation, The Germans ordered maximum effort against
the Ameriocan planes, a large group of sustangs atbenpting a
rendezvous with Fortresses bombing targets in southwest Ger-
many. The mistake was soon discovered, but too late, and
resulted in an estimated 98 fighters being destroyed as agalnst
a loss of 11 P-—5l‘s.83

Lt the end of the year Spaatz reported that CGAF threats
would be met by "continuing pressure on the oll system of
targets . . . aod by attrition in the air under conditions
which are favorabls 5o us. . . » wiile en additional 500
fighters would have gone a long way toward golving our escort
problem, I am confident that by the two methods outlinsd . . .
we can keep the German .\ir Force relatively impotent.“ag

After Cermen attempts to break through the srdennes
reglon had failed, Germany's potential power %o wage aggres-

. sl ve war eithner on leand or in the air grew conbinually weak-

er, though #llied commanders remained Tearful of jet fighter
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attacks well into 1945, The ever-shrinking arena of the
Relch permitted a more concentrated series of attacks on
German air targets. The campeign against the oll industry
and transportation, end the general advauce of allisd armies
continually reduced the German .Lir Hforce threat. In the
last days of the war the Luftwaffe ceased to be militarily
important. It simply dissolved in the chaos of the German
sbtate, Flghters continued to escort American hombers in
the early months of 1945, although the opposition lacked
any pattern ond had diminished both in quality and quantity.
With the anmouncement in early liay that the Eighth air Foree
had not further assigmments to fulfill, bombers and escorts

alike had completed their mission.

German Reaction to the Long~Range Escort Fighter

After the war ended in Xay, 1945, capbured Luftwaffe
officers almost unanimously agreed that the escort fighter
had been a decisive factor in the air conflict over Germany.
In addition, many admitted the ineffectual effort by Germany
to find e means to stop it.

Any discussion of reaction to the escort fighter by
the GAF must be seen within the framework of a larger pleture,
namely the Germen effort to stop american daylight bombing.

So preoccupied were the Germans in crushing the bombers that
their attention fo halting the escort fighter never found a

positive or decisive plan, Indeed, after 1943 German fighter
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effort was characterized by an attempt to ignore escort
fighters and to concentrate on destruection of bombers, With
an increasingly debteriorating war situation, coupled with a
feulty analysis of the escort-fighter problem, the Germans
hastened disinbtegration of their own war effort by failing to
cope with the bomber's "little friend,"

The Germans gtudied early escorted missions, but ex-
pended little effort on challenging penetrations along the
cogst of western Europe. To Luftwaffe commanders, fighter
aircraft simply 4id not fit inbto the picturs of the strate-
gic air-arm, but were looked upon as tactical weapons only.
The Germans believed that fighters should be used for local
air defense and to win superiority over & frons, or, if
necessary, bo assist in ermy land operations as ground sup-
pord planes.84 Hence, they did not appreciate the potent-
ialities of American long-range escort fighters.

In late 1942, the Germans established a defensive wing
in the vicinity of the Helipgoland Bight, but made little if
any effort to modify armament on their planes. G&\F fighter
defsnses in the West were weak and unprepared for maximum
eftort against well-defended bomber formations., Nor did the
Germans counsider American targets cruclal to the Relch's
prosecution of the war., JAs a result, thef believed i4F
borbers were not worth the expenditure of German fighters on
missions outside the Reich. Aware that bombing operations
would beconme more serious, it would seem that the Germans
shounld have taken imvediate steps to meet this expected

threat.
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There were several regsonsg why the GAF had offered
little oppositiorn. Pirst, they were probing the american
bomber and its dafensive capabilities. Second, since
missions ageinst the French and Belgian coasts were all
heavily escorted, attacks against the americans were costly.
Third, the Germens did not believe these shallow missions
were atfeeting their war effort to any appreciable extent,
Fourth, Germany lacked a progrem for mass production of
fighters, Fifth, German air power was tied down in Sicily
and on the Zastern front.85 Lastly, the Germans were re-
organlzing their western eir defenses in anticipation of
heavier zir blows. The Germans in late 1942 had only about
100 fighters stationed along the entire western coast from
the Heligolend Bight o Biarritz.86

In 1943 the Luftwarfe had to adopt a defensive role,
and fighter defensives were accordingly reorganized to
challenge Allied bombers striking industrial targets in Ger-
many. In belated recognition of the air battlie facing them,
the Germans initiated steps to halt the mernacing imerican
daylight bombing coperations. Increased aircraft produetion
was one answer to the problem, The Oberkommardo der Luft-
waffe (0KL) believed that production of single-and twin-
engine fighter planes could be inereased to %,000 per month,
.48 a result, however, of conflicting interests among bomber,
fighter, and transport commands within the G.¥F, production

of all types of aireraft was neither adjusted according teo
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faellities nor coordinated with Luftwaffe requirements.,

This confusion actually led to increased output of bombers

and transpor td, and to neglect of righter demands, By the
autumn of 1943 the Germans were trying desperately to in-
crease bthelr fighter production and had set thelr gosal at
2,850 single~engine fighters for Decesber. This figure rose
to 4,150 single-engine plares and 1,750 twin-eungine fighbters
by December, 1944.87 Between 1 December 1942 and 1 June 1943,
German fighber strength increased about 40 per cent, with

55 per cent of all German fighters now concentrated on the
Western Front,Se During 1943 German fighter forces in the
Jest were auvgmenbted by avproximately 1,000 planes. The over~
all change in fighter distribution on the three main fronts —--
Russian, Mediterranean, and ‘lester -- between 1 January amd

1 November 1943, according to allied Intelligence estimates,

is shown in the following table; 89

1l January L Lovember Difference
JWestern Front 670 1,860 + 990
ilediterransan 400 300 - 100
Rusgsilan 525 450 - 75
Konoperational 65 110 ¢ 45
Total 1,880 2,520 + B&0

Further efforts to strengthen Germany's position in the
. Vest resulted in a redistribution of air strensth. The conw=
cept of a linear defense was change to a defense-in-depth.

The Germans divided fighter defenses from Trondheim to Hen-
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daye into six main day-fighter arceas; developei a radar sys-
tem to warn of approaching aircrafb; and established a
ground control system to direect intercepting fighters %o
hostile aireraft.?C The Germans also developed a system of
alirfields which enabled them to launch as many as four
sorties, The¥y equipped airfields with servicing facilities
80 that German fighter pilots could breek off combat any-
where and still find a landing field., This defense«~in~depth
arrargement greatly increased German operational capabil-
ities,®l In addition bo increasing their fighter strength
in the wWest, the Germans used their best pilots for defense
of Germany proper and employed less capable Tliers over
France., In order to bulld up & larger szir defense of Germany
itself, the pilots were transferred from the Russian front.gz
This regrouping became evident in «pril, when during an at-
tack of 106 B-17's against Bremen, the bombers lost 16 planes
to an enemy that displayed vicious and skilled opposﬁion.gs
Having completed these improvements, the German high
command believed that American bombers would be unsble to
penetrate deeply in daytime anéd that German fighters could
now cope with bombing atbempts by infliebting high 1osses.g4
By 1943 some &4aF commanders consldered the GaF fighter force
as the primary obstacle to the daylight hombing campaign. It
1s true that the .merlican bombing program did not diminish
until October, 1943, but there had besn a growing awareness
that air battles would assume more dengerous proporbtions be-

cauge of the increase in German fighter opposition.95

- = - - . s e PSR
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The Germsns had also found an effective way to take a
prohibitive toll of unescorted bombers., This was by use of
8lecm, mortars mounted under the wings of thelr fighters
and fired from an 800-yard range. The German offensive a=
gainst .mericen Fortresses and Liberators reached its high
point in the fall of 1943, GiF vicbtories in August and
October made the Luftwaffe appear to be a strong and vigorous
group. But deterioration of the GAF was well under way and
became inoreasingly clesar in 1944 in air battles with the
long-range escort fighber airplana.gs

The additional of Jettlsomnabls fuel tanks to American
fighters, along with other modifications, ocreated a marked
need for the enemy to counter with a new weapon or tactic.
The Germans noted the use of belly tanks, and in September
Goering Hold rerpresentatives of the German aireraft industry
that the Me-109 and the TW-190 were no longer superior to
allied fighters. "To my great esnnoyance,"™ the Relchsmarschall
toid his audience, "the British and .merican fighters appear
to be able t increase their range guite easily by the addit-
ion of extra fuel tanks; thls is naturally unpleaSant.“97

This unpleasantness caused a re-examination of strategy.
Late in 1943 Galland suggested to Hitler that the Germans
send & fighter to meet every enemy fighter. Galland was
convinced that an 80 per cent loss could be inflicted on
every raid, This figure was based on the quality of air-
craft and pilots of both sides, tut later dsterioration in

the German pilot training program, fuel shortages, and aAmeri-
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98 When Hitler was

can radar hombings were mnot comsidered,
reluctant to accept his suggestion, Galland meds anocther
proposal, This was bto commit at least a part of each wing
agaihst american escort fighters.gg Hitler rejected Gal~
land's warning about incressed range for .merican escort
fighters since he believed Goering's conelusion that this
was impossible. .Another plan deviged by the Luftwaffe staff
provided for use of a part of the wing based in France and
Belgium to attack escorting fighters on their way in, thus
tforeing them to drop their belly tenks. This was trled
once and proved successful, but it left France and the Low
Countries sxposed to bombing and strafing attacks by Ameri-
can fighters and medium bombers, which the high command
would not permi’c.loo

Prior to mid-kebruary, 1944, the main duty of enemy
single-engine aireraft in the area west of Germany consisted
of repulsing escort fighters, Thus, it was hoped that the
main defenses could be directed against unescorted bombers,
To protect the Reich, the GAT enployed both single- and twin-
engine day-and-night fighters. Emphasis was placed on de-
fending approaches to Germsny through occupied territory.
However, there remained a substantial need for coastal pro-
tection, For this purpose a fighter radio control unit was
asserbled to direet a number of aircraft from different air
defense sectors, at this time &sll German fighters were oper~
ating on a single radio frequency. This system resulted in

substantial flexibility of control for fTighters based hear the
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coast and farther inland, and enabled a rapid reinforcement
of one arsea by another.ml When long-range fighbers of VIIL
Fighter Comneand began to penetrate deeply, areas of close
control, assembly, and attack moved eastward to the Duamer
Lake, Hamburg, and Kisl areas to afford greater protection to
the Reich.102

At this point the Germans commibtted a major tactical
blunder, Having failed to stop allied bombers and fighters
at the coast after only a few skirmishes, the Jermans part-
iglly withdrew their fighters from coastal areas along the
Channel and bthe lorth Sea b0 bolster the inner defenses of
the Reich. ZPrimary defense against american bombers was bthen
organized slong the Hanover-Berlin line, with a strong sec-
ondary defense centered near iLinich and Vienna. To conserve
the Tighter force as much as possgible, only small groups, or
none at all, were put up when weather conditions were un-
favorasble., .. usual German tactic was to position atbacking
fighters sbove and behind a bomber formation, dive through
the escort, shoot at the bombers, and dive away. AL first
fighters were ordered to atback only the bombers, but later
a portion was allowed to harass escort fighters., German
fighber lossas reached serious proporitions as a result of
Luftwarfe failure %o disperse opposition fighters before con-
centrating on the bombers. When the Luftwaffe did begln to
operabte against fighters, a favorite trick was for a mumber

of German tighters fo attack on the top cover to gain attention,
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while another Tformation of German fighters celimbed out of a
cloud cover under the bombers, abttacked, and left beneath the
glouds. Since thelr sveed was low during the climb Lo attack,
it was a dangerous tactlec unless timing was psrfect.los

Other German taetles included assembling and controll-
ing during battle one or two large forces comprising prac-
tically all fighters available for defense; attacking bombers
only when unescorted or when escort could be overwhelmed by
superior numbers; and devising methods for plotting the
coursge of imerican bombers and fighters in order to detect
and guickly ezploit any gaps in the escort, These tactics
resulted in severs losses to formations caut with limited or
no support. This latter development was particularly common
during the fall and winter of 1944 when the Germans conserved
their fighter strength to challenge oune part of a formation
with thelr full fighter foree. The net result was gevere

104 The Ger=

Iosses for isolated or siraggling formations,
mansg were willing to pay a high price for destroying ameriean
bombers, though they belisved this would cost them 800 to 700
pilots a month,t0% Had they been able to stop the bombers!
attacks at that price, it would have been worth the loss, but
such was not the case, primarily because they were unable 1o
find means to neutrslize long-range sscort fighters., TUntil
the range of escorts had been lesngthened to permit them to

acconpany bowmbers to the deepest targets, the German reaction

had been to walt for the escort to leave bomber formations
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and then to attack., Once the fighter had long range, this
tactic became ineffective, and the Germans showed little
disposi tion to close in for combat if it could he avoided.

Late in 1943 Goering approved z plan to provide csr-
tain groups in each wing with heavier armament. These groups,
escorted by el ther Me-109's or fW-190's, were equipped with
B80~mm, cannon for use against the bonl]:ar:zrs“.l()6 Since this
heavy exbternal armement seriously reduced their ;pea::f‘ormesutxc:et,m7
they were escorted by lle~109's powered with high-asltituds
DB~603A8 engines, which were expected to destreoy or disperse
#llied fighter escorts. EHBquipping the groups in this manner
progressed slowly, and those wings which 4id not complete
the transition had no need for lighter planes to atbtaock illied
fighters, Instesd, they were used as close support for
heavy groups and thus actually lost the aggressiveness neces-
sary to down .allied fighters or to break up the protective
ring around bomber. The distinetlon between light and heavy
groups becaxe more marked in 1944 when the ponderous Sturme-
gruppe formations were created.

In sarly 1944, .hen the tempo of .merican daylight
bomber raids increased, it became clear that the German
fighter forces could not atback in strensth against every
migssion., The AaF fighter escort made such deep and strong
penetrations that only large Germen formations could hops to
break through the fighter screen amd inilict demage on the

. bombers, iince the aAllied escorts wers using external tanks,

German fighbters attacked to force them to drop their exira
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fuel., This was against Luftwaffe orders, bub operational
commanders realized the importance of this ftactiec and dig-~
obeyed the high command's regulation,i08
In December, 1943, Goering ordered his airmen to con-
centrate on bombers and to avoid Allied fighters, In addition,
he instructed his pilots to close to 400 meters before firing
and to aitack the bombers from the rear, The result of this
order was catastrophic when obeyed. At times 50 to 70 per
cent of the German pilots who atbacked Allied formations
failed to return. The obvious reaction of pilots %o this or-
der was to disobey it, since to follow it made survival gl-
most impossible, Enemy nilots would have preferred to attack
the escorts, forcing them into a defensive position. Allied
fighters flew above bombers as well as on their flanks, thus
oreventing the attacking Germans from reaching the formation
without being intercepted. The frustration that developed in
coping with this situation on mission after mission led to a
considerable weakening of the German aimmants morale.log
In a series of post-war lectures at the Lir war Collegze,
liaj. Gen. Orville A. Anderson developed at some length the
implications of Goering? 27 December order. He explained
that Goering had violated the basic tenebt of tactical doct-
rine -- fighter versus fighter, Lnderson observed:llo
That is the two airplanes have approximately
the sume speed and maneuverabillity sufficient
that one can get onto the tail of the other, end
bhat fighter airplane which tried to avoid the
. other commits suleide; 1t invites disaster. This

dictabe, this order of Goerings on 27 December,
was a sulcidel order to the Luftwaffe,
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The Goering order, however, was not made with consent of all
his air genserals., Galland opposed it, bub was overruled.
This conflict was only one example of the struggle between
such an expert fighter tactleian as Galland, and Gosring.
Eitler at times ordered certain air tactics though he knew
1ittle aboub air warfare. Thus, the persons capable of for-
mulating policies for employment of fighters wers often over-
ruled by Hitler and his Luftwatfe chief.l'l INotwithstand-
ing the 27 December decoree and instances of violation by
German pilots, alr battles in the first six months of 1944
provell once and for all the value of sscort}lzln the fall of
1944 German fighter tactics called for employment of high
altitude fighters against ..llied escort fighters. The re-
surgence of the G\F at that time and minor use of jet Fighters
during the following winbter and spring falled to change the
course of the air war, not did it delay allied victory, insured
by German inability to meet the escort problem successfully.
Vnen hostilities enied the .1lies gueried German officers
on the effectiveness of escort Tightera. Luftwaffe officers
were virtusl ly unanimous in the belief that the turning
point in the deylight bombing ceampalgn came when long-range
egcort fighters were brought into use. General Spaatz posed
this guestion to Goering: ®when did you know that the Luft-
walfe was losing conbrol of the air?" The Reichsmarschall
replied, "When the American long-range fighters were able to

. escort the bombers as far as Hanover, and it was not long
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until they got to berlin,n+i% Continuing his appraisal of
the escort fighter, Goering observed:ll4
The reagon for the failure of the Luftwaffe
against the .,illied 4ir Forces was the success of
the american »ir Forees in pubtting out a long-
range escort Tighter airplane, which enabled the
ombers to penetrate deep into Reich territory
and still have a constant and strong fighter cover.
Without this escort the ailr offensive would never
have succeeded,
When Goering first saw bombers over Germany, he could not be-
lieve his eyes. He was convinced, however, that escort alone
made this possible, The appearance of escort fighbers over
Berlin was a tragiec sight to him.115
The importance which Goering atbtached to the escort
fighters was emphasized also by Luftwaffe officer, Lt. Gen.
Warner Junk, who declared, "The imerican fighter escort was
of great effectiveness from the very beginning and caused

the Germans heavy fighter losses."ll6

another officer, Lb,
Gen. EKarl Eoller, Chief of Staff of the luftwaffe, said that
the .mericen long-range fighter cover came ag something new
and fatal to Germany. Without this cover he had hoped to in-
fliet losses as high as 30 per cent on unescorted bombers
which, in his opinion, would have made daylight bombing at-
tecks impossible, He 1aid considerable stress on the fact
that neither the Sritish nor the Germans had thought of
fighters except in terms of the first World War and of the
narrow ranges assoolated with land warfare in Furope.ll? 4

. post-war analysis of the German air effort, writiten by former

Luftwaffe officers, stated: "Thus it can be seen that it was
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not the Ameriocan bomber force that was new, final, and the
declsive medium, bub that it was actually the strong long-
range fighter which first created the reguisites for the
operation of the hombers and gave the key to the escort of
the free daylight operations."llB
wWhat were the reasons for the success of the long-range
Tighter? Iention has been made of German inability to take
the initiative in developing a long-range defensive program
%o challenge Allied planes. By 1943, followlng the initiel
decision to concentrate on fighter defenses within the Reich,
the way was open for movement of the air war to the heart of
Germany. .0n indireet reason for the success of the escort
was Hitler's inberference with matters pertaining to the
Reich's air defenses. Two events occurred in 1943 which
caused Hitler t Interfere. Before that time the Heich chane
cellor had generally concerned himself with direeting the
army, but the impaet of escort fighbters and the use of .JIWDOW,
which disrupted the German radar system, caused him to assume
direction in dealing with those problems. Horeover the intro-
duction of the escort Tighber had caused Hitler tc lose faith
in his buftwaffe generasls and in Goering's direction of the
J ..'1.19 Fortunately for the .llies, Hitler‘s interference
had a disastrous effect on the course of the German air de-
fense, Typical of his misdirection was his insistence thsat
the ile-262 jet fighter plane be used as a bomber., This order
. held for six months, until late in 1944, when be ordered
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that the plans be used once again as a fighter.lzo

In the face of mounting atbtacks on Germany by American
bombers in late 1943, Galland suggested to Hitler a plan to
increase fighter production. Hitler agreed to it, regard-
less of whether it entailed reducing bomber output. Bub as
Galland poinbs out:lgl

The lack of recruits and the insufficiently

trained young airmen became an increasingly urgent

and ultimately a crucial problem. In the beginn-

ing training had suffered from the shortage of air-

craft; later on there were no instructors and fuel

became scarcer and scarcer because the fighter

arn was not strong enough to prevent illied raids

on our synthebic oil plants. It was =z vicious

circle from which the Luftwaffe could no longer

e5capo .,
When by summer, 1944, Hitler lost his falth in the ebility of
Germen fighters to protect the Reich, the air defense of Garw
meny suffered mﬁterially.laa By consolidating and plecing
aircraft production underground the Germans reached z new
high in airplane output, but in late 1944 Ffuel shortages af-
Tected the pilot training program to an alarming extent, so
much so that employmernt of the Luftwaffe was influenced de-
¢lgively by lack of fuel, indeed, a vicious circle as Galland
has pointed out.185

Um erlying the problems which beset the Germans in
thelr conduct of air defense was their ipability to compre-
hend implications of the escort fighter. A4t best, the ameri-
can escort fighter was = modified interceptor-type plane,
which even with increased internal fuel capacity eould not

have accompanied bombers in desp penetrations had the Germans
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challenged the.fighters gt the coast of France and forced
them to drop the jettisomable tanks. General Anderson
stated the point thus: o

In terms of the reaction to the wing tanks to
our P-Bl's and P-47's here again he /Goering/ had
the opportunity to apply his forcesg whieh were
causing the fighter forces so much concern at a
time when the fighter forces had tanks on their
wing %ips. Now when a P-51 had a tank on its wing
tip, then if a Luftwaffe lie-109 or F.J-190 didn't
heve any tactical advantage over it there, there
was nothing left for them to do but surrender, to
give up. But they did have the tactical advantage
there; they could have forced the stripping. It
was a bactical mandate that they forced the stripp-
ing of the wlng tanks as near the Channel shores
as posgible with the forces necessary to achieve
thet stripping. Having that stripping then, they
could mwove back in and meet the undcfended bombers
over the target srea and have exacted & heavy toll.
But they decided it was better to meet the enemy
with his wing tanks over a target area and they
gave us fres accasd to the deeper btargebs before
we had to strip these tanks, These were gifts;
these were gratuities from Goering and his staff,
and they make major contributions to the seeming
success and to the tacbical soundness of the appli-
cabion, the commitment, the employed of the so-
called strategic air Forces, daylish®t Strategic
Alr Yorces, e owe much to Goering for the lessons,
the successful lessons that we got in the war.

The regult of this tactieal blunder permitted smerican bombars
and fighters to go as far ags Berlin oftentimes hefore jettison-
ing fuel tanks. At that point conflict was in order, but the
Germans had denied themselves full employment of their own
fighters on the periphery of Germany proper. Had they foreced
egcorts to drop their tanks on the coast, the Germans would
have seen bombers flying the long stretch of deep penetrations
. alane, with the probable repeat of the reception which had
awaited American planes whsen they struck at Schweinfurt and

Hegensburg in fugust and October, 1943.
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It is perbaps acadenle to speculate on what might have
hzppened had German fighters forced escorts to drop their
tanks near the coust of France, Fresumably, a series of large-
scale battles would have been tought at the point of contaet
by the two forces, aml the oubtcome would have been destermined
in favor of the force which could bring to bear the greatest
magssg of airpower., If it is assumed that the ..llies could
have bullt a superlority of force, then the battle line would
hesve been pushed inland, until by attrition of German {ighters,
the air battle would have permitted escort fighters %o fly
farther inland and the Germans would have been unzble to offer
effective reslstance,

The Germans in employing a point defense would not or
could not see advaniages in moving out and providing de-
fensive depth.lzs General Anderson believed that the Germans
fhought they were providing defense in depth when they in-
itially began ab the coustline and offered some fighter de=-
Tense to the target system. They moved back of the Ruhr, butb
they still considered that they were fishting in depth de-

fense when they met the enemy as he passed that area.lae

Exe-
ploitation of initiative and surprise would have pald
strategic dividends %o the Luftwaffe. Lizxeept for two or three
instances the Germans never used their fighter forces for a
real defense in depth, Coneluding, Anderson stated, "Because
of these limitations, because of the reduction it imposed up-

. on the effestiveness of the buftwaffe, not because of the
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brilliance of the leadership from the British Isles, we had
achieved in large meagurs our success."127 ~ven the rocket~
carrying, twin-engine German fighter planes used at Schwein-
furt were themselves a ligbility =2nd had to be esceorted by
singl e-engine fighters.l28 The effectiveness of the rocket
by the beginning of 1944 had become so qucstionable that
rocket launchers were taken off the nirplanes., ith the ex-
tension of the range of ~merican fighter planes, the value
of the German destroyers, well established in the fight a-
gainst unescorted bomber formations, decreased., According to
Galland, "they suffered heavy losses when they got into dog
fights with enemy fighters, and from the end of 1943 this
happened in nearly every raid, 129

The deficiency in the technical development of German
agireraft was pointed out, although overstated, in the memoirs
of one of Hitler's top-flight pilots who wrote, "The in-
escapable Tact is that on the bechnical side our performance
is inferior in every respect. The victories in Poland and
France resulted in the High Command of the German Air Force
going %o sleep on its laurels.“130

The Germang failed to see that their control of the air
depended on stopping escort fighters., They had been fairly
successful in halting unescor ted bombers, but they were unable
to prevent deep penetrations by escort fighters, In their

Tailure % challenge the escorts as far away as possible from

() vital German targets, they permitted air battles to be fought
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virtually above the very targets mmericamns were trying to
gtrike. Having falled to foree escort fighters %o drop
their tanks early in flight, the Germans were moved to des-
perate measures which never became decisive, FHad the Ger-
mans realized the vulnerability of Amerlcan fighters with-
out their jetbisonable tanks and their overall importance
in the air battle, the course of the air war might have

taken an entirely different turn.
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CHAPTER V
THE WR IN ‘TE PACIFIC

The Role of the Escort Fighter

In the Pacifie the ALF had to modify its tactics to meet
conditions pesculiar to that theater of operations. Targets
were located on islands rather than on a land mass as in
Jurope. This nscessitated flying over vast stretches of ocean
to reach objectives. Pilots generally encountered enemy re-
sistance in the target area, rather than in depth ag in the
Burcopean air war. As a result, Paciiic commanders realized
the need to develop long-range fighters to accompany ang pro=-
tect bomber formations. In addition, fighter forces were
needed to support ground opsrations. This two-fold demand
hastened consideration of the escort problem. In sharp con-
trast to the ETC, Pacific commanders seemed %o have wasted
little time in debating the nsed for lomg-range fighters.
Very early, therefore, they recognized escort Tfighbers as an
indisputable requirement. For them, the problem early in the
war consisted of how to conduet operations with fighters of
limited range.

Although the FPhili pine campaign in 1941-42 did mot
Tully test the heavy bomber's ability to defend itself, Japan-
ese fighters took sufficient toll to exact a sobering effect.
During a battle on 8 February 1942 9 unescorted B-17's en-

. countered 9 Japanese Zeros, which inflicted heavy demage on

the bombers. llone of the heavies reached the target, 2 were
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lost, and a third returned %o base early during the fight.
The mission proved the lack of afequate firepower in the B-17's,
parbicularly an inability in top and nose turrebts to turn away
abtacks. The nose turret, as a rule, carried only a single
,30-caliber gun.} In March, Lt. Gen. George H. Brebtt, Deputy
Gommander of Upited States Army Forces 1ln Justralia, Trecog-
nized the need for escort fighters in & report %o General
Arnold: V"Fighter protection for bomber formations seems to
be a rigid rule when bombers are operating in a defended area.."2
Borbing operabtions withoubt escort econtinned only because
long-range fighters were not available, rather than nobt wanted,
The very btactics employed on unsupported missions suggest an
early respect for Japanese fighters and g desire o conssrve
the few lombers available in the Paeific.?
Many targets were bombed at nlght. Fifth Air Force re-
duetion of Rabaul on New Britain Island amply demonstrates
the resson why. Here wes a key Japanese hase in the bouth-
west Pacific, covering sea routes north to the Philippines.
The port itselfl was located in the northeastern corner of the
island, and was protected by numerous Japanese airfields and
Navy patrol bases around the Bismsrek Archipelago off New
Guinea. Harly in 1943, ¥Fifth Alr Yorce bombers attacked the
port in daylight to destroy airfieids and shipping anchored
in the harbor. The loss of 3 bombers out of the small attack-
ing foree prompted the Fifth Air Force to switch to night
. operations, thus permitting conbinustion of bombing with less

chance of enemy interception., Lit. Gen. George C. Kemney,
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comnander of Fifth Air Force, wrote arpnold, "To be in a
position to deliver even this small effort, I have found it
necessary to omit day bombing in an emergency, due to the
feet that daylight operations do put many more planes out of
comnission than the nlght missions.%

Even beforse the Rabanl strikes Kenney had written A:rnold
that, "The lack of unlerneath protection, the make-shift nose,
and the fact that the B-24 has aboub five thousand feet less
celling than the B-17 makes it unwise to gamble on using the
bomber for daytime operations unless well convoyed by fighters."5
Because of strong antiaircraft comcentration at Rabaul, bomb-
ing had to be conducted from heights of 20,000 to 24,000 feet.
The resort to night bombing also indicated the menace that
enemy Tighters posed for Imerican bombers, When American
Pighters were able to use advanced airfields at Dobodurs and
Kiriwina, and thus escort the bombers, hight operations against

Rabaul were abandoned.6

fmerican daylight atigcks on the port
culminated in a series of missions flown bstween 12 October
and 29 October 1943, when Rabaul was hit by mass attacks of
American heavy end medium hombers accompanied by Jmerican es-
cort and ~ustralian Beaufighters.7 During these missions
escort fighters claimed 159 JTapanese planes destroyed and 32
probables. The Fifth .ir Force summary of the Rabaul strikes
degeribed the escort as "magnificent,® and stated that the
"unparalleled fighter cover ensbled the bombers to operate

. effectively at all altitudes, with a minimum of intereeption."s
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“gcort fighters also parbicipated in daylight bombing
operations on Guadelcanal. Lt. Gen. lilllard F. Harmon, air
commander oun Guadelcanzl, urged YVashington to send him P-38's
%o proftect bombers unfer his command during the caupaign to
conguer thab island.9 These Lighitnings afforded considerable

protection to his bombers.lo The P~.38 lanied at Henderson

Fisld on Guadaleanal in mid-November, 194‘2.:Ll Shortly, there-

after they took part in a combined mission against Buin.lz
These fighters employed standard Lockheed 150-gallon droppable
tanks, end Harmon was highly pleased with them because of
their long range.13 Afber the P-38's were withdrawn from
Guadalcanal in Jannary and February, 1943, bombers resumed
night sorties until the latier part of Llay when the reburn of
the Lightnings permitted resumption of daylight attaeks.l4
e Thirteenth 4lr Force, activated 13 January 1943,
also conducted many of its operations without fighter escort,
though some of its missions received support from Yavy and
liarine fighters. During the first half of 1943, the Thirteenth
had only 1 P-38 squadron, with the remalnder of its fighbter
force composed of short-range P-39's and P-400'd8, The latter

15 Like other air foreces

was an expordt versiocn of the P-39,
in the Paeific, the Thirteenth experienced severe losseg in
daylight missions. «n operation on 13 February 1943 against
Buin on Bougainville cost the 307th Bombardment Group 3 of
its 6 planes. This raid and one the followlng day, which

. cost the sttackers an additional 2 bombers, caused the 307th
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to adopt night operations until fighter cover was provided
on the missions over Bougainville.l6 This sequence of btactics,
Irom an initial day mission to a ssries of night missions,
against key Japanese targets typified Paciiic operations when
escort fighbters were not available. 7hen they were provided,
the bombers ecould then attack during daylight.
In the absence of escort fighters, bombers in the South-
west Pacifie Area were strengthened by increased firepower
and armor, These modifications, originelly msde in the thsater,
becane rogular equirment on later planes built in the United
States. Ironically, about the same time that armor vlating
reached adequabte proportions, sufficient long-range fighber
planes became availeble to the Pacific theater. Since the
heavy armor had impaired efficiency of the bomber, 1t was then
removed.l7
The aupply of long-range fighters bscame more plentiful
after mid-1943, and the Pacific air forces either acquired
new fighter groups or converted existing units from P-39's
and -400ts to the P-38, Use of bthese to accompany large
bomber formations permitted daylight missions without pro-
hibitive losses. . historian of V Bomber Command summed up
this c':Zaass.l:LgeJ:l8
Gradually as the strength of the groups grew,
the small-scale hit-cnd-run night micslons thet
characterized the majority of the heavy strikes
began to shift in Tavor of daylisht precision pomb-
ing carried out by whole groups anl squadrons,
. Not an abrupt change of tactics, 1t was a gradual

process That didn't come into full flower unbil
the letber half of 1943,
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at times, even after mid-1943, the use of escort depsnded up-
on securing forward fighter fields, particularly for long
missions,

The story of how these escort fighters were broughi into
the Pacific air war, like its European counterpart, comprises
a three-part development: first, the struggle to obbtain
droppable tanks from the United States and to a lesser degree
through local manufaocturers; second, the effort to extend
fighter range by increasing the internal fuel capacity of
the planes} and third, the constant effort of theater com-
manders to obtain fighters in suffioient quantities to satis-
fy their requirements.

Because the Pacific theater was more zetive than the
European lmmediately following the declaration of war in
December, 1941, and also first revealed the need for lomg-
range Tighters, a request for planes with more range was socon
forthcoming from that part of the world., .4is early as 19
February, scarcely six weeks after Pearl Harbor, General
Brett was urging Jashington to provide auxiliary belly tanks
for every fighter plane. Ye suggested that auxiliary fuel
should equal 75 ner cent of the normal fuel J.oad.l9 In com-
pliasnce with Brett's request, AAF 4-4 asked that, as soon as
banks were fabricated, the forces in Australia be furnished
52~gallon belly tanks at the rate of 6 per plane for the
P-40, and 75-gallon models for the P~33's ab the szme ra’te.zo

. Materiel Division ordered production of 52~-gallon btanks for
alr forces in the Far ILastern, BEuropean, and other war

21
theaters, laj. Gen. Lewis H, EBrereton, commanding general
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of Tenth Air force, sent a similar appeal to «Washington for
tanks. 2% Erereton also requested that blueprints of 100=-
gallon tanks be sent t0 Delhi, India, since he had arranged
for manufacture of jetbisonable tanks there.°c On 10 August
a memorandum embodying a basis for procurement and shipment
of combat banks was issued alloting to the Peecific islands
and justralia 8 tanks for each single-engine fighbter and 16
for each twin-engine fighfter, while Hawaii was to receive 12
ard 24 tanks respectively for each fighter type.84 A
eritical need existed for these taunks because of the small
internal fuel capacity of the P-39 and ~400, each of which
held only 120 gallons of gasoline, The first P-%8's had
arrived in Brisbane in Lugust. To extend their range, Xenney
contracted with the Australian sheet-metal industry in Septen-~
ber to manufacture approximately 10,000x150~gallon jebtlison=-
able tanks.®?® By the end of 1942, use of 52=-, 75, and 100-
gallon belly tanks was standard practice.ae

During the first years of the Pacific war, the P=-38
served as the major long-range escort Tighter. They were
first committed to action in December, nearly four months
after their arrival in the Pacific area, Thereafter, they
were used as escort fighters as soon as ALYF commanders could
obtain them, and in some instances only for such duties,??
The 39th Fighter Squadron of V Fighter Command flew them in-
itially during the babtle for Gl:vaui.axlczanal.'?'8 Thereafter,

. their contribution to the air war was oubstanding. They dis-
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tinguished themsslves during the Battle of Bismarck Sea,
1-4 liareh, 1943, as egcorts for heavy, medium, and light
bomburdnent units.ag Whenh available, escort became a stand-
ard procedure for bombers and for all transport planes as
well.'r:50
The unit responsible for Fifth air Forece escort opexr-
atlons was V Interceptor Command, which was activated at
Port George %iright, Jashingbton, in April 3.943.31 It was re-
designated V Fighter Comumend ab Seattle the following aug—
ust, and Col. Paul B, Wurtsmith assumed command on 11 Novem-
ber with temporary headquarters at Port lioresby, Mew Guinea. 42
Wurtsmith's prodding and benney's constant urging of Washing-
ton to send newer model planes hastened the build-~up of long-
range fighters in the Pacj_fic.'r=zp5
On 1 dpril Wurtsmith asked Kenney to investigate the
practicabllity of installing additional fuel tanks oh the
P-38 t0 raise its integral fuel load to 400 gallons. iurt-
smith observed that the Lightning would then have a radius
of sction of 550 miles or an escort radius of aboub 425 zni:i.esz?é
Kenney, in turn, urged Wrizht Field to inecresse the P-33's
fuel 10ad.® Then, on 21 April Hateriel Command authorized
a study to debtermine the practicability of inereasing the
P-38's fuel load to 400 gallons by instal ling extre wing
tan}s:s.se In the meantime, Xenney had heard that the range
of newer models of the P-39 and the P-40 would be reduced.
. Ee wrote Arnold on %5 kay that such changes would greatly cur-

tall the esfestiveness of these plenes., He wanted the P-30's
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internal tankege incrsased to 120 gallons in place of the pro=
posed 87, and that of the P-40 to 137 gallons instead of the

7

propoged 120.5 Three days later Arnold assured lenney that

his suzgestion would be followed.38
JAF headquarters requested a memorandum from V Fighter
Command pilots concerning their views on questions dealing
with escort aireraft. The airmen recommended using the same
type of alreraft as the bomber for this purpose, and omitting
the bomb load in favoer of twin ,50-caliber power gun turrets.
The pilots said, "These alrceraft should be assigned to the
long-range tomber unit, which would simplify meintenance,
training, amd coordination of escort and cover." The pilots
also believed that a long-range fighter model might consist
of a twin-engine design comparable to the i-86 or Mosquite
class in speed and range, with a speed of 400 miles per hour
at 20,000 feet and & combat radius of 650 miles. Its arma-
ment chould consist of eight .50-ealiber fixed, forward
free~firing machine guns., loreover, the plilots thought that
the P-38 might 21830 zerve as possible long-range fighter,
but that it would require an increase of 80 gallons of fuel
per engine carried in integral leakproof itanks to qualify
for such sarvioe.39
These opinicons closely paral leled ideas held by [AF
commenders in Vashington and the ET0. The first suggestion,
to utilize a plane similar to the long-range hbomber, de-
veloped into the abortive ¥B-40 experiment, The second re-

commend ation, that of converting a medium bomber, was
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rejected, but the third proposzl, to use a P-38 with in-
creased btankage, proved feasible.

The 35th Fishter CGroup, exemplifying the growing doc-
trine on anployment of long-range fichters submitted to V
Fiphter Command its version of the dutics of escort pl&nes?o

The primary purpose of escort is protection

for the planes escorted., UVare must be sxercised

that the f1i-~hts do not attack those planes Tirst

gichted, until it is definitely ascertanined bthat

it is not nerely a decoy flight, with a stronger

Torce walbting to attack. Jhen using three oz

more flights it i8 a prachtice Ho keep at least

two flinhts as clogse cover for the trausports or

bombers sscorbted., These two Llighis conbtimually

weave over escorbted zircraft, not over 2,000 feet

sbove and slirchtly behind the aircraft. The

third and fourth flights fly arproximately 5,000

feet above To. 1 and 2 flights, the third flight

flys high and behind the complete forrmation. This

type formation has proved most sabisfaetory for

gscort work in this theater. If a larger for-

nabion is % be escorted, more fighter cover should

be employed in the above relative positions.

Toward mid-1943, o new plane was asslmed to fighter
unite of the Yifth uir Forees, the P-47, of which 59 were
suonlied %o the 34Bth Pighter CGroup of V fiphter Commaend by
2 July.él These planes, however, lacked addibtional fuel
tanks, and, without them, they ", . . did not have enough
ranse to met into Che war.“43 EKenney imnediabely dispatehed
a cables to arnold requesting P-47 toanks be sent at once, and
by air if pocsivle. .ithin a week two samples arrived, but
neither held emouzh fuel. They also required too many alter-
ations %o install and were difficult to rolease in an emer-

. gency. In order to maoke the P-47 usuable, the Fifth _ir

Worce desisned and bullt a 200-pgzllon tank: in two months.

THIS PAGE Declassified IAW EO12958



This Page Declassified IAW EO12958
- |

Chap. V 222

Though a wright Field handbook had showi bhat this size tank
wes unsatisfactory because of tall burfeting, nenney was not
disguaded from the idea that it could be used, Iarly in
July ‘the 87%h Depot Repair <dguadron at Port .oresby was
piven a rush job of desizning a sulbable belly tank with a
reliable release mechanism, Using the tools and equipument
on hand, the 27th worked around the elock, w~oon they were
gble to atbach the modified tanks on P-47's at the rate of 7
per day. ©Some 100 plsnes were eguipped with these belly
tanks,*® In late July, Kenney told ..rmold of the effort by
his .ir Depot personnel to increase the ransze of the Thunder-
bolt, U"If further tests prove satisfactory," he declared,

"I will o into wroduction on thisg installation here with-
out waiting for the kits to arrive from the United States.nd4
The first plan was to modify the flat, oval-shaped 110-
gullon tank used on the P-39's and -40's, and senney re-
cuegted Jri~ht Field to send hin 100 kits to make this modific-

45

ation, Jaen tonk tests were finlshed Fifth .ir Yorece con-

tracbed with the rord Company of .wustralia to manufacture
them.46
Air cervice Vommand ab Jright Fileld sent Eenney in-
formation on the installation amd munufacture of belly tanks
for P-47's, Yenney was also promised 10 nodification kits
weekly for connecking P-30 and -40 belly tanks to the P-&‘?.é,?
The deaands of other theaters and low production capacity did
. nov pemmit sending more fthan thilis number weekly, a figure

which seemed ridiculously low to Ienney. The general informed
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Washington that the 200-gallon tanks designed and manufnscbtured
in Brisbane greatly surpassed those develorned in the United
States, and that he was cancelling the order for .merican
200=-pgal lon form-fitting tanks wvhich, he said, would not re-
lease when empty and affected the P~47's directionsl stability.
Ienney =lso cancelled all orders for 150-gallon tarks,®®  The
Justralian 200-gal lon model becarie standard in the South-
west Facific, The 87th Repair Squadron began to renlace the
older model with the rewer tank -~ not a diffiecult change
since only minecr modificstionsg were needed for instagllsiion
of booster pumps and motors, 4?
in summing up his own tank needs, Kenney wrote .arnold,
"I wish I could get the englneers back home to realize bhat
our problem requires a lot more ronse than is needed to de-~
Tfend London or to make a fighber sweep seross a diteh thab

50 ~prnold directed hig

is no bigger than Chesapealke Bay."
Deputy Chief of Staff, llaj. Gen. J.H, Hull, to take irmediate
action on llenney's letber. He wrobte Hall, ¥, ., . thers is no
reason why General Henney should have to develop his own
belly tanks. If he can develon one over there in two months,
we should be able to develop one here in the United States
in one month."s‘l

The effort expended in desimming 200-zallon tanks for
the P-47 permitted the 348+th Group to begin combab operations
! in late ,ﬁ.ugust.g"?' ut the same time «enney informed Arnold

. that 3WPAL no longer renuired leakproof, exbernal, combai
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range-cxbension banks for any type of fighter aireraft. He
‘E:elieved, hovever, that planes needed additional built-in
leakproof tanks to provide extra range. He told .srnold that
lishtwelght jettisonable tanks were the only kind of exbternal
tanks he needed in his theuter, bubt wanted these in relative-
1y large numbers for zll types of fighter ai:ce:c:—xf'l:.sz5 Iz
Sepbember «srnold reported to Kenney that the P-38 had under-
gone modifications to permit inelusion of 110 gallons of

fuel in the leading edge of the wing and that tests would take
place sbout 1 October.

The uubumn crisis in the ITO necessitated sending as
nmany long-rarge fighters to that theater as possible, even
at the expense of cwrtaliling fighter shipments elsewhere.
The limited supply of long-runge P-38's and the overriding
pricrity given the 370 forced the ...F tamporarily to halt
shipments to the fifth ..ir Foree.9® Xemney, realizing
arnold’s predicament, wrote him, "I om not going to offer
any objectlon to the curtailing of P-358 deliveries to this
theater. I am considercbly disturbed about our ability to
keep these long-range day bouber operations goinz without
prohibitive 1osses.“56 In order to compensate for the ab-
sence of additional P-38's, Kenney told .rnold of another
P-47 modification on which Fifth ..ir Fforce techmnicians had
been working. Yhis involved moving the IF¥ equipment to the
top of the fuselage, forward of the pilot's windshield, emnd

. transferring the radio from the rear of the pilot's armor %o

~ THIS PAGE Declassified IAW EO012958



This Page Declassified IAW EO12958
P

Chap. V 225

the cookplit on each side of the seat. & 75-gallon leakproof
fuel tank was inctalled in the space for—erly occupied by the
radic equipmenbt. "This modification will give me one more
squadron of P-47's so equipped by Junuary and with this ine
croased ranse they will be able to cover bomber onerations

to Hobaul arnd ~iriwina," Henney wrote. However, he worried
becuuse his fighter losses would undoubtedly rise, since the
P-47 "after all hes omly one engine.”™ He continued, ™lsny of
our P-38's are comstantly resturnine from combat afiter one
encine has been shot out, snd there is a vast difference in
morale between pilots flying two-enzined fighters and those
flying the sin~le-engined fighters over the long expanses of

water in this area."57

Zven in the last year of the war
Kemney still favored the twin-boomed Iic~htning, and fought to
keep it vhen .iLF leaders in Jashing ton end the ETO wanted so
curtail its production on the grounds that the P-47 and P-51
were superior planss. During a trip to the United States in
ilarch, 1945, Lenney argued the wmtter with Lt. Gen. .illianm
Enudsen. ils argurents in favor of the P-33 evidently con-
vinced Lnudsen, who agreed to continue Lizhtning pmoduction.58

In the latter nart of 1943 thres units joined 7 dighber
Cormand. .. P-47 group, the 58th, came into the organization
in December, and two night fighter groups, the 418th and the
42ls, joined in lovember und Deceaber respectively. During
the last holf of 1943 V Fighter Commomd flew 6,607 sorties

. in support of bombers and 10,315 to protect tremsports, with

total sorties for the period amounting to 84,597.59
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In hareh, 1944, both the P-47 and P-38 were again modi-
fied. Tlight btests of the former with a 2850-gallon tank
proved favorable. 4 shell mock-up was sent to Sydney as a
guide for manulacturing a prototype tank, with work again
being done under the Tord Company's direction., ot the same
time, 115 kits for installing leading edge wing tanks on the
P-38 wvere sent to V .iir Yoree Service Command. Since this
modlfication gave the ILirhtning o longer reach, it was in-

50 The

cluded on laber plcnes sent from the United States.
%48%h Fichter Group, which joined V Fiphter CGommand on 7
June 1943, flew the P-47 for the first time in that command.
Thig group was ulso the first to be re-equipped with the P~-51
in January, 1945, followed by the 55th Group in Eareh.61

In July, 1944, Charles .. Lindbergh, who was vislting
the Fifth .ir Force area as o civilian observer, btaught
pllots how to obbain additional range by economical operation
of their engines. His instructicns to pilobs of the 475th
Group (P-%8's8) culled for a wider spread between revolutions
per ninuie und more mwxniiold pressure sebtbings than had been
sustomery., These changes d4id not harm enrines or foul spark
plugs. They were recopnized as an important technique in
long-range crulsing,. Lindbergh decided thab the most econ-
omical indicated ailrspeed for maximum range in the P-38 and
P-47 vith 8x165-zallon external tanks was 180 miles per hour.62

Lindbergh proved his arguments by maling long test flighits
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with less gasoline than could any other pilot. A4As a result,
pilote of the 475th adopted his surgestions., ILindbergh visit-
ed othzr P-38 groups and also speunt some time instrueting a
Yogy unit.E’5 The new bechnique increased corbat radius of the
P-381's 0 600 miles, 2 gain of some 30 per cent.64 This
additional radius permitted fighters to reach new targets,
spend more time over an objective, and avoid air zones where
notoriously btricky weather prevailed.65

The new cruise control tHeehnigues prompbed a new ap-
preciation of the range capabilities of the P-47N and led to
the conclusion that ". . . the P-47 with tanks has become a
long-range airpiene capable of operating five or six hundred
miles from the nearest target base."66 Pilots considered
Lindbergh's advice important enough to pass on to ifashingbon,
with the suggestion that bechniques of long-range cruige sebt-
inzs be included in future pilot training.57

4an effort was made to incresse the range of P-40's in
the V ¥ighber Command's 49th Group still more by equipping
them with three extermel droppable fuel tanke, one belly
tank, and two wing tanks, instead of the two normally con=
sidered maximum, Thus equipped and with ths pilot using the
cruise-control technique, the plans flew for 7 hours and 36
minutes and still had sufficisent fuel for another hour and
one-quarter. This indicated that the P-40 could achieve an

effective radius of 650 miles.68
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Dgeort techniques were perfected to such an extent
that the overall operations from take-off to landing became
a carsfully plannel system designed to minimige fuel con~
sumption as much as possible. #For example, bake-off time
was arranged so that a minimum amount of gas was used in
baxiing or waiting at the end of the runway for other fighters
tc ¢lear the atrip, A flight did not atart until the pre-
ceding one was out of the way, thus permitting immediste
taxiing, accelerstion of (rev-up) engines, and take-off,
Filots revved their engines, checked them c¢uickly, and took
off in pairs or from opposite sides of the runway at inter-
vals of about eight seconris. Gasoline for taxiing and tske-
off came from reserve tanks, As soon as a plane reached
1,000 feeb, the pilot switched over to externsl suxilisry
fuel, .8 socon a3 possible the pilot used manifold pressure
to permit him to operate his engine or englines in an asuto-
matic lean.®? By then he had ascertained whelher gas could
be drawn separabely from each btank. In the case of the P-38
thig meant using bhe cross-Teed system in order for both
engines o draw fuel from an exbternal tank aft the same time.
Joining other planes in bthe formation was accomplished with-
out any loss of time. In the case of a squadron, 16 planes
joined the formation while the sguadron leader was making a
wide cirecle teo gain the desired economical airspeed before
gsetbting the target course. The other planes flew in loose

. formation in order to maintain the recormended airspeed. A1l

pilots adjusted engine settings for economical fuel cone
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sumption., «&8 tanks becane empty, they were immediately
dropped,

Planes flew at higher speeds in targebt areas as s pro-
tective measure. A% such times, fighters usually cruised at
over 250 miles per howr, and at nore than 300 miles per hour
when enemy planes were in sight. They dropped their external
tanks before engaging enemy fighters or when conditions made
this advisable, On long-range escort missions with bombers,
strafers, or rescue aircraft, rendezvous points were set as
close to the target as possible, This saved gasoline for the
fighterd, since they could proceed directly to the rendezvous
point and were spared the necessity of weaving for long
periods near the slower sscorbted planes. #fter escorting
planes out of the danger area, the fighters left them and
proceeded to their respective bases.70

On 3 Cetober, unescorted hombers abtacking oil refineries
at Balikpapan, Borneo, lost 7 B.24'g, making it imperative
that escort fighters be provided on future missions. Un the
10th and 14th of October the longest escort mission of the
Pacific war took place. On the 10th, 16 P-47's of the 3bth
Group and 18 P-38'g of the 8th and 49th Groups, flying from
lorotal, escorted 125 B-24's to Balikpapan, some B45 miles,
where the target was one of the largest oll refineries serv-
ing the Japansse. Thig mission celled for the P-47's to range
ahead and sweep the area on an "offensive escort,” while the

. P-38's lingered behind., Nearing the target, the P-47's
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encountered approximately 40 enemy planes, and in the ensu-
ing corbat 9 enemy aircraft were destroyed, and 4 others
probably destroyed in action between Balikpapan and Kang-
gar alrdrome., The P-38's destroyed 6 enemy planes. Total
score for the Tighters was 15 victories, and 4 probables.
American losses toteled 1 P-47, 1 pilot, and 3 B-24 bombers.
On the second mission, some 100 Liberators dropped 125 tons
of bombs on the same target, Fifteen P-47's of the 35th
Group and 29 P-38's of the Bth, 49th, and 475th Groups took
part in the escort, The P-47's, repeating their performance
of four days before, were again on the "offensive egcort®,
and again sew rost of the day's fighter aetion. Their op-
position numbered between 35 and 40 epemy fighters. In the
ensuing combat the Thunderbolts claimed 19 planes and prob-
ably destroyed 3 more, P~38 escort, in add.flion, brought the
combined secore to 55 destroyed and 5 probables, the escort-
ing fighters lost 4 P-47's and 1 P-38; 3 of the P-47 pilots
were rescued., Only one bomber was lost.?l
The success of these missions resulted from much pre-
liminary planning and experimentation. To provide escort
over such a long distance, it had been necessary to increase
Tightor range beyond that of normal operations, ZEngineers
experimented with internal and external gasoline tanks, col-
lected oruising date, amd worked out endurance charts,’> Be-
fore these missions took place, the fighters, including late
. model P-47's and P-38J's with leading edge wing tanks, were
equipped with jettisonable tenks. External tanks of 310-
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and 165-gallon c¢apaclty were available in limited guantities,
Two 310-gallon tanks comstituted an overload for the fighters,
oeven 1f snough had been readily available to eguip all the
planes, Two 16B-gallon tanks were not sufficient. Conse-
quently, each plane received one 310-gallom tank under one
wing end one 165~gallon tank under the other.73 This arrange-
ment, combined with the technigue of cruise control, pernitbed
the fighters to reach thelr target and return with soms fuel
to spere. The fighters for these misslons staged ocut of
lorotal after a hasty extension of the runway.74

The SWE: Air Evaluation Board, summerizing effective-
negs of these missiona, stated, "The lost and damaged B-24'g
on unescorted missions were four times as great as those
with fighter escort. ~righter escort should be provided for
all bombardment missions against targets defended by snemy
fighters."75 The effect of fighter escort on operations

can be measured ag follows:’©

Total B=24's Total B-24's Lost Per Cent of

Over Targets or Damaged by Total Lost
Enemy JAlreraft Or Damaged
On Railds 30 Sept. o
and 3 Oct. with- 100 587 7 7
out escort
On Raids 10 Qet. o
and 14 Oct, with 204 19 9.5%

escort
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Another reid om the oll target proved much lesgs success-
ful because of poor weather. ©On 18 Uctober heavy bombers
found the target completely obscured by clouds and had to
bomb by estimated time of arrival, The XIII Fighter Command
dispatehed 75 escorts from Sansapor for support, but only 8
arrived at Balikpapan. Fortunabely, no enemy fighters rose
to challenge the bombers, This anti-c¢limectic mission con-
cluded the strikes against Ba.l:u'.ls:pa.pan.'77

AS the war in the Paciric entered its closing phase, pre-
invasion plans called for a coneentrated series of bombing
attecks against Japanese home islands by the very heavy B-29
bombers. They were to be accompanied by escoxrt fighters
based near Japan. In May a member of the Plans Vivision re~
commended capiture of the Bonlns and Ryukyus for this purpose,78

a proposal which the rmy disliked, &As an alternative,
Arnold, on 14 July, suggested seizure of Iwo Jima as within
P-51 radius of Tokyo. In addition, fighters stationed there
could evenbtually conduct offensive sweeps over Japah. He
sugeested to the Foint Plenning Staff that Iwo's runways mizht
also serve as emergency landing fields for the B-29'5,79 4t
that tine Iwo was the principal JFepanese base in the Volcano
Iglands and lay on the route which the XTI EBomber Commandt's
Superfortresses followed in making their long flights from
the Marianas to Japan. Japanese inbercepting planes from
Iwo's two operabing airfields had been atbacking the B-298.
. Comsequently Iwo held considersble importence for smerican
operations, The island had been under periodic abtack by

American planes and ships from 7 sugust 1944 onward. The
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final decision to seize it came on 7 QOectober. Dally bombing
operations began on 8 December and continued through 19
February. Iwo was cmnpletely in smerican hands on 16 llarch
1945,

In the preceding Yctober VII Fighter Command had been
agsigned to Iwo whenever it could be captured, and thus be-
came the principal fighter unit to undertake escort operw=

0 Blements of the 12th and 1%5%h

ations frow that island.®
Fighter Groups, flying P-ﬁl’s,Bl began to arrive on Iwo on
6 liarch and the entire commemd was ashore and ready for
operations by the 26th.82 Before escort operations began,
such problems as navigational escort, air-sea resocue, liaison
and communications, weather, and flak targets had to be con-
gidered. In addition, a standard procedure was established
to coordinate the bomber =znd escort Tighter command operations.
Two types of escort support were used. Close (direot) sup-
port was the first type, in which the escorts remained within
visual or radio contact of the bomber force. Operating under
this type of escort, fighters were to provide cover until the
bombers returned to friendly territory. The second type of
asecort was area (indirect) support, which was usually pro-
vided when large numbere of bombers attacked several targets
in a general area. JFighbers in this case patrolled an area
while the heavies were passing through or bombing. Fighters
arrived in advance in order to engage enemy aircraft attempt-
. ing to sssemble before the bombers arrived. A combination

of area and close support was used when many bombers pene~
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trated deeply into enemy territory as a single force. ihen
the bombers dispersed in small groups to attack dilferent
targets, escort fighters again provided area support.a5

From April to June the weather hampered missions against
the ensmy more than any other factor.84 In spite of the
weather, VII Fighter Command, which was composed of the 15th,
2lst, and S06th Flghter Groups and the Bth ilarine Torpedo
Gquadron, Tlew its first mission to Japan omn 7 April.ss On
this mission 96 fightors escorted the liarianas-based B-29's
to Tokyo and Hagopya. Of the 155 to 180 dJapanese fighters
sent to challenge the Ameriecan planes, 21 were destroyed,
with 4 probables, and 8 dsmaged. One pilot and two fighter
planes were lost to enemy sction. =snother plane was dibehed,
ani one was damaged.86 This first escort proved its effect-
iveness since the lest two £5-29 formations had no fighter
protection and had to withstand 62 per cent of all enemy at-
tacks, 37

In the first missions flown from Iwoc the fighters
carried 11l0-gallon tanks, two for esch plane, giving them a
combat radius of 960 miles. Seventy-five-gallon tanks had
besn sent te ITwo for P-51 use but could not be atitached to
fittings designed for sHill larger tanks, VII righter Com-
mand had asked for 185-gallon tanks, but used the 110-
gallon size until larger tenks arrived.s8 Two 16b6-gallon

89 When

banks gave the P-5]1 a combat range of 1,200 miles,
the VIIth began to use the larger external models in July,
fechnicians had to install braces on the P-bl's to sliminate

swaylng. ‘when ecuipped with larger tanks, the Nustang carried
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mre fuel externally than internally.go

During a second escort mission on 12 4pril the B-29's
agaln attacked Tokyo. The enemy lost 15 planes, with 6
probably destroyed and 3 damaged. Four P-Hl's and two
pilots were lost; two pilots were reported missing.

A bad weather fron on 1 June accounted for the highest
loss suffered by VII righter Command for any one day during
the last phase of the Pacific war. Twenty-seven planeg and
24 pilots failed %0 return either hecause of alr collisions
or loss of control.gl Un 10 June, while supporiing the
bombers against targets near Tokyo, the escorts claimed 27
ot of approximately 110 enemy fighters, with 7 probably
destroyed and 10 damaged. The P-5l's suffered no losses.

By the end of the first month of escort operations there ap-
peared to be 2 marked deterioration in the enemy air force,
characterized by en unwillingness on the part of Japenese
fighter pilots fo intercept B-29's, The Tapanese withdrew
their planes, dispersing them widely. This absence of con-
sistent opposition to Imerican air attacks resulted from a
dapanese order issued in the middle of June, vhich cancelled
past instructions requiring positive intereception. Japan now
hoped to husband all possible strength for the decisive
battla in the home islands. Interception flights were to be
mzde only at opportune moments. 2% This change in enemy
tactics enabled .merican fighter planes to make long~range

sweeps in an effort to weaken the Japanese still further.95
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The firet long-range fighter strikes against targebts in
Japan had been undertaken in mid-april agalnst Kanoya, Kanoya
bast, and Kushira airfields on Kyushu. Mo enemy air opposib-
ion met the 104 P-51's on these strikes. Thereafber, 13
more fighter swoeps were und ertuken, Frrom mid-~pril through
30 June, the ~American fighters claimed 156 enemy planes shot
down in combat and approximately 1,144 destroyed on the ground,
a considerebly higher figure than was achieved on sscort
missions, VII. Fighter Comuand losses tobtaled 21 destroyed
over the targets and 39 missing in action. Thirty-nine planes
were damaged, Pilot casualties tobtaled 64 for this period.%

VII Fighter Command flew no escort missions from 27 June
through 6 sugust, and aefter the latter date all operations
combined strike and escort duties, On 16 July about 55 to
60 enemy planes challenged fighters of the 15%h and 508th
Groups when they attempted to strike Nagoya airfields. In
the ensuing combat the enemy lost 22 aireraft, 2 probably de-
stroyed, and 19 damaged, compared to the loss of 1 Jmerican
plane and pilot. This was the last mission in which heavy
damage was lnflicted on the Japanese gir foree by the fighter
commend, Thereafter, the enemy oifered little opposition to
Aamerican fighter .~amaep;sx.95 A combined mission was conducted
on 7 August, when the 15th Fighter Group escorted the B-29's
from Nagoya to Land's End. The escort was sucecessful and no
enemy airoraft were encountered. Other such micsions were
flown on the 10th and 14th, On 10 .ugust, 6 enemy planes
were destroyed, 1 probably destroyed, and 11 damaged. On
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14 August a meximum effort received protection by four groups
of fightiers, the escort phase of the mission being flown with-
out incident. It is estimated that escort operations had re-
duced enemy intercepbion by as mueh as 70 per c:cani:.g6
Five groups made up the VII Yighter Command during the
last phase of the war: 3 P-51 groups (the 15th, 2lst, and
506th), 1 P-47N group (the 414th), and 1 P-61 group (the
549th Night Fighter Squadron).?’ In the closing period of
operations these fighter groups used rockets and napalm
bombs %o destroy enemy airplenes on the group. On 29 August,
Sl Jugust, and 1 September, immediately preceding cessation
of hostilities on & September, four fighter groups made
Tdisplays of power" to intimidate the J‘apanese.ga
In retrospect, the story of long-range escort in the
Paclific during the closing mnths of the war was largely
anti-climaoctioc. Jfew could foresee the rapid deterioration
of the Jepanese military situation in the early months of
1945, when stremuous efforts were being made for a final on-
slaught ageinst the enemy's home islands. Highly successful
night fire resids by large B-29 forces in late spring ard
sunmer of 1945 needed no escort help. Hscort missions flown
from Iwo met with less opposition than the Japanese had af-
forded in the earlier stages of the Pacific war. R=ven day-
ligat ettacks by B-29's produced less opposition than ex-
pected, and enemy fighters took & smaller toll of long-range
. .merican fightera on any one day than were logst in the calam-

ibous ~merican mission against Osaka on 1 June., Furthermore
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it cannot be claimed that missions flown from Iwo Jima were
decigive in the collapse of Japan, Although fighter air-
craft destroyed many enemy planes, deterioration leading to
capitulation of Japan, like Germany, was dus to c¢auses much
more fundamental then action by long-range fighters. IT

the overall air effort agalinst the Japanese is considered,
however, the role of the long-range escort is more signifi-
cant, Trom Ghe first small bombing missions of 1942 to the
B-29 raids against Japan in 1945, the contrivution of the
escort fighter was considerable. It was unfortunately, how-
ever, that the value of crulise control was notl realized before
late summer of 1944, since it greatly increassed the rangs of

fighbters.

Japanese Reactlon to the Long-Range dscort Fighter

Throughout the war the Japanese never developed sabis-
Tadory methods of attacking escorted bomber formations. In-
deed, their combabt tactics against American plames lacked =
consistbent pattern, though some were betber than others, How-
ever, the Japanese had well-trained pilots when the war
broke out.gg By early 1943 most of Japants first team had
been killed, Replacements lacked training and displayed
1ittle combat efficiency. 0On the other hand, the Japanese
continued to improve their combat planes in design and per-

formance, AL the same time, smerica's air force was gaining
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gtrength in every way. The course of operations clearly dis-
played a diminishing Japanese vigor and an ascending smericaen
air strength.

Early in the war the Japanese concentrated their attacks
agalnst .merican bombers in an effort to dlscover their weak
spots. A8 successive modifications minimized other weak-
nesses, the Japanese shifted their tactics to rear areas of
bombers, having found weak rirepower there, Uhen this situ-
ation was remedied, the Japanese tried frontal attacks,l00
but ingtallation of the mose turret strengthened that quarter
also, ILike thelr Axis partners in Europe, they were quick to
take advantage of any disabled plane, and stragglers were
certain to draw attenbtion. If a gun emplacement not firing
was noticed by the enemy, this, too, was certain to bring on

101

a concentration of fire on that area. Enemy pilots tended

to desert babitle formatiocns vwhen atbacked and to operate in-

dependently.loz

Having made an abtack, often in palrs, they
employed a stesp chandelle to avoid the fighters or a sharp
turn to move away from the bombers.t0% Because the majority
of daylight missions had been given fighter protection almost
from the start of the war, Japanese pilots became familiar
with thelr strueture, but little evidence indicates any
bactical changes to meet the challenge of escort fighters,

A% times Japanese fighbters tried to atbtack the heavy bombers
imaediately after a bomb run. They also atbtempted to disrupt
the formztions or to disable flight leaders. Bombers farthest

way from the center of g formation often received the brunt
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of enemy attacks. Some of these developed from frontal
positions, between 10 and 2 o'clock, followed by a break-
away down to the left or right., .approaches varied constantly
gnd aimost in oycles - front, rear, and then beam attacks. In
some instances hit-and-run methods were used; in other cases
the Japanese dived vertically through a formation, In addit-
ion %0 using mechinegun fire comparable to .merican 30- and
50-caliber and 20-rm. ennon fire, the Japarnese attempted air
bombing but with minimum results.104

American fighter sweeps often terminated in battles with
Japanede combat planes, thus diverting atbtention from bomber
formations.t0% .jith a few exceptions, such as the Balikpapan
strikes, where the enemy offered meximum resistance, agegress-
iveness and persistency were sadly lacking in Japanese
fighter attacks on escorted bombers,0®

¥rom the first B-29 strike from the larianas, 24 Kovember
1944 against the Japanese homeland until the end of hostilities
in deptember, 1945, the enemy destroyed a tobal of 58 £-29'g
by fighter action and 29 from combined flak and damage.107
Japanese resistance to the bombers decreased steadily after
25 Fghruary 1945.108 Jmericen fizhter-escort operations had
become so formidable according to a post-war study of
Japanese alr defenses that:log

ixbreme caution was used in determining
what planes to use in mounting a defense a=-
galnst enemy raiders since efforis against

enemy fighters were considered a wasts of
Planes and personnel, Our radars, as ususal,
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were uneble to distinguish light airorafi,
especially when they were mixed with bombers
on missions. Thus there was danger in mak-
ing decisions on defense operabions when it
was not elear whether the plansse were fightsrs
or borbers. OGCareful study was made each time
it was believed B-29's were accompanied by
:f‘lgh‘t ars,

Japanese home defenses never constituted a serious threat
against the B-29. 41 summary of B-29 strategic air operations
against Japan declared: "It is apparent after a survey of
the home islands, the Japanese air strabtegy and concept was
distinetly limited, ahd little appreciable effect would have
been felt on the employment of very heavy bambardment."llo
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CONCILUSION

The United oStabtes fziled to develop a properly balanced
air force before the second World ifar. It seriously erred in
failing to recognize that defense in depth for bomber for-
mations would be necessary. A4S a result, imerica bullt short-
range fighter eireraft capable of interceptor defense, but
useless for accompanying bombardment on deep penebrations.
Under world Var II conditions, limited bomb power demanded a
sustained bombing effort. It therefore became mandatory for
bombers to penctrate enemy territory deeply time after time.
The course of the war showed that bombers could be defended
best of all by destructicn of the opposing air force, rather
than by shielding bomber formations with fighter aircraft on
each migssion, or by relying on the defensive firepower of
bombers themselves, Ynce this was realized, the range of
egcori-fighter aircraft was greatly extended, which in turn
led to a sustained air war. This policy of alli-oub destruct-
lon of enemy air power was not inaugurated in Hurope until
after January, 1944.

The long-range escort fighter was not a moduct of con-~
tinuous development. For many years the task of accompanying
a bomber was seen only as an auxiliary role for the pursuit
arm, and o clear-cubt or pressing need for a specialized
fighter was realized before World ‘arx II., The supporitlng

. role for pursuit was not forgotbten during the inter-war period,
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but opinion of its importbtence ran the gemut from acceptance
%o indifference, and finally in vorld Wer II to an effort
to develop it to its utmost capablilities. The air Corps
disliked the idea of an interceptor-type fighter for escortd
marposes because 1t believed that the plane would be forced
to carry additlional fuel in external tanks, thus meking it
vulnerable to hostile aircraft. This reasonable analysis
deterred large-scale dsvelopment of the plane for an escort
role.,

The technical phase of the atbempt to inerease fighter
renge began early in the 1920's, bub progressed slowly until
1939. However, the i1dea of range extension had been do-
veloped substantially, particularly as a means to permit long=-
range ferrying of aircraft, Laber, wien the need Tor combatb
tanks became apparent, the sarlier development of ferrying
tanks permitted a rapid solution of the related problsm.

After 1988, faith in the supremacy of the bomber gave
way %o a reappraisal of the fighter's capabllities. This
was strengthened by combat experiences during the Spanish
Civil sar and in the early months of the Eurovean struggle.
Thouzh the problem remained unsolved when the United States
entered the war, the Lir Corps had starbed a searching in-
vestigation to determine whether bombers could successfully
penetrate deep inbo enemy berritory without fighter support.
Since the war itself was fought on widely separated fronts,
the need for fighter escort was deelded independently by

comranders in each theater.
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In the ET0 a bhasic plan to guide Eighth air Force
operations called for a three-fold development of the bomber
offensive, The first two phases utilized short-range escort
fighters only a8 preparation for the final phuse, which was
a full-secale effort by unescorted heavy horbers over Gere
many. ‘This optimistic plan proved inadequate. In the late
summey of 1942 Eishth Air Force commanders decided, on the
basis of a few short-range missions with escort, that they
could send large bomber formabions on deep penebrations
without filghter support. They comsluded that escort was
necessary only to support bombers over the linear enemy-
Tight er dispositions along the coasts of France anl Bslgiunm.
Thias belief, that once the "fighter belt™ was crossed

little if any opposition would be encountered, displayed

a leck of understanding of enemy capabilities., When, shortly

thereafter, the Germzns offered fighter opposition in depth,
it beceme apparent that the JAF linear concept would have
to be abandoned. In the spring of 1943, iLF lesders in the

United Kingdom appealed for more bombers to permit a

"saturatlion of the defenses." They had believed that approx-

imately 300 heavy bombers could accomplish this task but by

the spring of 1943 they asked for twice that figure,
Belated use of the escort fighter in Europe resulted

from several factors, among which was the inability of i

commanders %o see that the problem of strategic bombing was

more than simply barget selection and precision bombing., Lor
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d4id the AALF iwmediately see how bombers could reach their
targets without suffering prohlbitive loasses. For & time
bombers simply lacked sdequate protection., The .ir Force's
inability to provide jettisonable tanks early in the war
and poor administration of the tank program in the United
wingdom also contributed to late entry of escort fighters
into the war pleture. In addition, efforts to solve the
problem by using an escort bomber resulted in the fruitless
¥B-40 apnd ¥B-4) cxperinments.

The two Schwelnfurt missions in August and October, 1943,
led to the most serioud crisis experienced by the LAF during
the war., The fact was that the Eighth »ir Force haé for the
time being lost air superiority over Germany., ind it was
obvious that superiority could not be regained until sufficient
long~range escort became avallable. These two missions
proved conclusively that daylight bombing could not be ac-
compilshed under existing conditions without fighter suppors.
These debacles demonstrated toab long-range flghters were
needed not only as a defensive means to protect bombers and
also as offensive woapons to seek out and destroy the German
fight er Torce, and thus shattered the myth of bomber in-
vinelbility. Operations against strategic targets from mid-
February to about 1 May 1944 indicated that the German Alr
Force had passed the point where it could offer sustained
maximum opposition. This favorable situation came about

. largely through employment of escort fighters. The presence
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of .merican bombers in the air over Germsmy forced enemy
planes to rise to meet the challenge. This in turn permibied
smerican fighters o destroy many enemy planes. The double
threat now posed by the escorted bomber formations -- their
ability to bomb strategle targets and to destroy intercepting
forces -- led to the air vietory which permitted completion
of the bombing compaign in Europe. The dependence of bombers
on escort Tighters proved that many alrmen had followed false
assumptions during the pre-war period.

Tn the Pacific, the air war was fought initially against
an enery air foree in the perimeter of Japanese-held territory
and then against the production echelon as the air war moved
eloser to the home islands. The course of alr operations in
the Pacific was conditions by the mafure of the geography and
the enemy, resulting in a vast differerce in utilizing the
escort plere. Unlike commanders in Europe, those in the
Pacitie used escort fighters, when available, ani turned %o
pignt operations until enourh fighters with requisite range
were supplied them. The final phase of the battle against
Japan was largely anti-climactic., Eaployment of heavy bomber
upits in night operations without escort fighters, and the
rapidly deteriorating Japanese air opposition %o escort
fighter sweeps and daylight operations, permitted american
fighters to range over all of southern Japan looking fTor
suitable targets. The contribution of the escort fighter

. plane both in Europe and the Pacific was a major factor in

attaining air superiority and vietory over the _xis powers.
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Records, Central Sector, p. 17, in USAF HD, Acc, No, 2-6070-3C,
110. A Brief Summsry of B-29 Strategic Air Operations Against
Japan, D. 45,
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AAF Army Alr Foroes
AATSAT Army Alr Foroes School of Applied Tactics
AAG Alr Adjutant General
ABDAGOM American British Duteh Australisn Command
ABFOR American British Forces
AC Alr Corps
A/C Alr Craft
AC/AS Ascistant Chief of Air Staff
ACM Air Chlef Marshal
ACTS Alr Corps Teotical School
ADVOR Advanced Echelon
AEB Alr Bvaluation Board
AFB Air Force Base
AGO Adjutant General 0ffice
AGWAR Adjutant Genersl, War Departmsnt
AHS Alr Historical 3tudy
ANVIL Invasion of Southern France
ARGUMENT Coordinated Atbtack by Eighth And Fifteenth Alr
Forces on German Alrceraft lndustries
48 Alr Serviee
ASC Air Service Commard
ATC Air Transport Command
ATS Alr Technlcal Section
AVM Alr Vice Marsghal
AWC Alr Wer College
AWPD Air War Plans Division
BADA Base Alr Depot
BG Barber Command
Bd, Board
BOLERO Build-up of American armed forces in United
Kingdom
Bomb, Bombardment.,
Bub, Bomb exr
Br. Braoch
c/ Chief
G/AC Chief of Air Corps
C/AS Chief of Air Staff
CBO Combined Bomber Offensive
C/Exp. Chief of Experimental Section
e Connending General
CM Cable Mezsage
C/Mat. Div. Chief of Materiel Division
. Comdt. Commandant
6/Proc., Ghief of Procurement
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Glogsary

C/Prod.,
CII
C/T%0
Ctr.

DC/AS
Dc/s
DD
Dir.
Div.
DMR

ETO
ETOOSA

Exp. Engr. Sec.

FC
FEAT
14,
FO
FRANTIC
Pir,
W

GAT
G/C
GEQ
GO

Gp.

Hg.

IFE

Ind.

Info,. Cir.
Intel,
TOM

Jcs

Ltr,
Luftwaffe

Chief of Production

Technical Imstructions

Chief of Training and Uperations
Center

Deputy Chief of Alr Staff

Deputy Chief of Staff

Dally Diasry

Dirsctor

Division

Director of Military Reguirements

Buropean Theater of Operations
Buropean Theater of Opsrations, U.3, Army
Experimental Engineering Section

Fighter Command

Far Zastern Alr Force
Fleld

Pield Order

Shuttl e missions t0 Russia
Fighter

Focke-Wulf

German Air Force
Group Captain
Gensral Headquarters
General Qrder

Group

Headquarters

Identification: Friemnd or Foe
Indorsement

Information Sircular
Intelligence

Inter-0ffice Memorandum

Joint Chiefs of Staff

Letter
German Air Force
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Glos sary

HAAT

MAP

Mat, Comd.,
Menmo
Me-109
Me-1.10
Me~-2588
MMED

NAAF
Narr. Hist,
Nat. Archives

OAC /A8
0AS /W
0AS /WA
00AC
OC&R
0Cs0
OKL,

Opns,
OVERLORD

PGC

POA
POINTBLANK
Prov.

Rpt.
R&R
R/V

Seaq,
SHAEF

S0P

SPOBS
Stat, Sum,
Subj.
SWEA

Tab .

Tac.

Tech, Baull,
TT

TNR

TORCHE

i

520

Mediterranesn Allied Air Force

Ministry of Alrecraft Production

Materiel Command

Mamorandum

Messerschmitt 109 (A single-engine Germen figher)
Messerachmitt 110 (A twin-englne German fighter)
Messerschmitt 262 (A German jet aircrafi)
Materiel, Maeintenance, and Distribution

North African Air Force
Narrative History
National Archives

Qffice of the Assigtant Chief of Alr Staff

Office of the Assistant Secrebtary of War

Office of the Assistant Seoretary of war for Air

Office of the Chief of Air Corps

Operations, Commitments, and Requirements

Office of the Chief of Signal Operations

Oberkommando der Luftwaffe (High Command of the
german Air Foroe)

Operations

Overall Plan for Invasion of Western Burope, 1944

Proving Ground Command
Paciflic Ocean Aren
Combined Bomber Offensive
Provigionsl

Repor &
Routing and Record shest
Rendezvous

Section

Supreme Headquarters, Allled Expeditlionary Forces
Standard Operating Procedure

Speclal Ybservers Group

Statistical Summary

Subject

Southwost Pacific Area

Table

Tactical

Technical Bullebtin

Technical Instructions

Tactical Migsion Report

Plan for Allied Landings in North Africa
Telebype
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Glossary

UK

USAFE
USAF HD
USAFIA
USAFISPA
USFOR
USSBS
USSTAF

VHB
VIR

WD
Weo

321

United Kingdo,

U.S5. Strategiec Air Forces in Europe
U.S5, Alr Force Historical Document
United States Alr Forces in Australia
U.S. Air Forces in South Pacific Area
U.,3, Forces

U.S5., Strategic Bombing Survey

U.5, Strategic Air Force

Very Heavy Bomber
Very Long Range

War Department
Wing
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