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PREFACE

just after the surrender of the German High Command on 8 May 1945, | was directed
by General Eisenhower tfo offer my services as military advisor to Mr. Frankiin D'Olier,
Chairman of the U. S, Strategic Bombing Survey. At the time, this group of highly trained
specialists and analysts had been engaged since the Fall of 1944 in the study of strategic
bombing. From my conversations with the Supreme Commander and Mr. D'Olier |
discovered that my advice was desired concerning the overall effects of both strategical
and tactical air power on military operations in the European Theater. In this connecdtion,
| was o supplement from a ground commander's point of view the studies being
conducted by Major General Orville A, Anderson, AAF, a member of the Strategic
Bombing Survey and formerly Deputy Commanding General for operations of the Eighth
Air Force,

1 feit that the proper fulfillment of my mission required a careful review of both my
own experiences and those of my combat commanders in the light of how our operations
were aoffected by our fremendous advantage in air power, Accordingly, | designated
a committee of qualified staff officers from my key headquarters fo assemble as much
factual and experience data as could be made available for study. | likewise regarded
it important to analyze and consider the best enemy opinion as obfained from key com-
manders and the consensus of prisoner of war interrogations, From thisstudy { have prepared
the following report.

It is important tc realize that the closely interwoven employment of the arms and
services in modern warfare precludes a definite statement as to the tactical effect of any one
arm or weapon to the exclusion of others. | feel, however, that we can arrive at quite
sound opinions concerning positive effects of each arm in its own role as it influenced the
whole and consider further the results if the cooperation of that arm had been lacking.
4 must be understood that this report is prepared objectively on conditions as they
affected my part in these operaticns. It is in no sense an air operations report nor does it
attempt 1o weigh the manner of employment of the air forces in either air tactics or
technique. Very naturally it has been necessary 1o narrate those air operations which |
believe directly or indirectly affected our campaigns.

The opinions expressed as a result of these studies are intended for the use of the
U. S. Strategic Bombing Survey in arriving at their own overall-analysis of Air Effects
in this theater of war, Their ultimate evaluation must of necessity be based upon a very
detailed exploration of the subject matter from all oiher angles. This of course is the
province of Mr. D'Olier’s group.
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The axiomatic requirement that viclory can only be achieved by the attainment of
supremacy on land, sea and in the air has never been so fully proven as in this fotal
defeat of an enemy who never controlled the seq, who tried to substitute sirategic artillery
for his defeat in the air, and whose armed forces were crushed and homeland over-run
by the combined power of our supremacy in all these three elements. -

,0/’7.@\44’%

O. N. BRADLEY
General, United States Army

Wiesbaden, Germany 135 July 1945
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THEORY OF
EMPLOYMENT
OF STRATEGIC
AR POWER

CHAPTER |

STRATEGIC ATTACKS

STRATEGIC PLANS AND POLICIES

An aftempt is made in the paragraphs below to judge in broad compass
the military effect of atlacks by air forces against strategic targets during eleven
months of the ground campaign itself and for approximately two years before
invasion. The full unravelling of direct and indirect effects of strategic attacks
on ground operations is being accomplished by a detailed study of the German
economy and war machine. This chapter, however, will suggest some princi-
pa! results which are now apparent. ' ‘

The decision of the American air forces fo use air power as a prelude to and
preparation for ground operations has been completely justified. The last three
years have been a period of development in the theory of aerial warfare. it
is questionable whether a fully rounded theory of bombardment has been
crystallized out of experience to date, but a number of controversies have
been resolved. Foremost among them perhaps was the question whether air
power alone could conquer a strong enemy. li is considered most significant
for the course of the war that American military authorities consistently held
the opinion that air attack was not of itself sufficient, and that air forces were
only part of a rounded team. While some air commanders may quite
honestly have hoped to destroy sufficient German industry to force ca-
pitulation without necessity for invasion, there was no American official ex-
pression of this view, and more important, the choice of targets for attack by
American aircraft was seldom affected thereby. The issue was basic to the
employment of air power. If strategic bombardment is preliminary to sea
invasion and land fighting, it can most effectively be directed against enemy
military capabilities. On the other hand, if air power attempts to win a decision
by itself, attack should be carried out not so much against the enemy military
establishment (except for. air defense), as against the less tangible targets of
enemy will to resist, the enemy system of political and administrative controls,
or the enemy economy in general. Whatever criticism can be made of details
of the air campaign as it unfolded, the underlying premise accepted by the
American air forces was sound, ‘ '
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THE COMBINED BOMBER OFFENSIVE

i
;
]
i
t
s

The period from 17 August 1942, when Flying Fortress operations were
begun against the continent, until the spring of 1943 was one of trial and ex-
periment. In January 1943, however, the meeting of the Combined Chiefs of
Staff at CASABLANCA produced a directive fo Allied Air Forces, calling for
a "'Combined Bomber Offensive”” with attack directed against:

{a) The German Air Force

(b) Enemy submarine production and pens

{¢) German armament production

{d) Axis dil production

(e) Axis transportation

{f) The German will to resist

osjecTives oF  Detailed attacks pursuant to this directive were subsumed under the code-

COMBINED word Operation POINTBLANK, and were carried out from the spring of
BOMBER 1943 until shortly before the invasion. After the success of the invasion had been
OFFENSIVE

assured, Operation POINTBLANK was resumed, with occasional interruptions
for excursions of heavy bombers into tactical operations. The present chapter
deals with strategic aftack against the German Air Force, armaments, oil and
transportation as these effected ground operations. It covers neither bombard-
ment of submarines nor atfacks designed to weaken enemy will to resist. So
far as submarines are concerned, attacks on pens and yards were but a small
part of the combined naval and air force program designed to curb the sub-
marine menace fo AHantic shipping. Attacks on these objectives, which lay
along the coastline of Europe, doubtiess aided considerably in the development p
of bombing fechnique, but their achievements cannot be judged independentiy
of other operations far cfield from this report. Results of attacks to reduce
German will to resist, if indeed any such effect was ever achieved, reacted on
military operations too indirectly to be judged by a field commander, :

THE DESTRUCTION OF GERMAN AIR POWER
The achievement of air supremacy was a necessary precondition of suc-

cessful invasion. Defensively, the German air force had to be prevented from
attackir.g Allied ports, marshalling areas, shipping, depots, beachheads, and

2
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INGREDIENTS
OF VICTORY
OVER TRE
LUFT WAFFE

FACTOR OF
TIME IN ATTACK
AGAINST
AIRCRAFT
PRODUCTION

movement; the significance of this prevention is examined in terms of Allied
vulnerability in Chapter il. Offensively, dominance of the air was required
to bring the full weight of Allied air power against the enemy as he attempted
to defend the beachhead and, later, fo prevent the uncoiling of Allied land
power; the manifold ways in which Allied air power defended ground
forces against the- enemy and paved the way for ground viclory forms
the central theme of this report. This victory over the Luftwaffe was achieved.
It was compounded of many ingredients, including (a) strategic attacks against
fighter aircraft production; (b) tactical attacks against airfields and depots;
() tactical superiority in air operations and combat; and (d) the destruction by
strafegic air aftack of German aviation gasoline output. i is not yet possible
to assign weights fo these factors, measuring the responsibility of each for
the destruction of enemy air power. It is sufficient now to nofe that in point
of time the campaign against the Luftwaffe was bequn by strategic bombard-
ment.

A backward look from the present vantage point in time suggests that
the attack on the German air force was skilifully carried out. The period from
April 1943 through january 1944 saw the opening of the campaign, with
spectacular missions against fighter assembly planfs at REGENSBURG and
WIENER NEUSTADT in August and at MARIENBURG in Gctober 1943. About
june, 1943 after the first few penetrations into Germany, the Reichs Luftfahrt-
ministerium raised the sights on its program of fighter production fo combat
a primary sirafegic menace now recognized for the firstfime. When the strength
of Allied bomber forces had been built up, long range fighter escort acquired,
and when the weather became propitious after a long period of continous
cloud cover, single spectacular raids were superseded by systematic destruc-
tion, The last week in February 1944 saw six days of continuous pounding
of enemy qircraft factories, followed for two months by carefully chosen repeat
attacks. Production of single-engine fighters which had increased to 1200
planes in January 1944 from perhaps haif that number the previous june
dropped to 400 in early March, On 1 March responsibility for new fighters
was fransferred from the GAF to the Speer Ministry and a new and greatly
enlarged fighter scheduie, called the Jaegerstab Program, was initiated. Into
this program, the Germans poured money, men, machines in an attempt to
rebuild a fighter industry, dispersed and partly underground and with a large
proportion of jet aircraft. They succeeded, buttoo late. Though fighter produc-
tion by the fall of 1944 reached the imposing monthly total of 2400, production
was low during the period of invasion. When large-scale production was

3
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ATTACKS ON
ENEMY
ARMAMENT

achieved, aviation gasoline was lacking, and the GAF could do littie but
line up complete fighters in serried rows outside assembly hangars to stand
in idleness. »

The peak of the campaign of ‘strafegic attack on aircraft production was
well timed. Culminating in the all-out atfacks of the last week of February
1944, it preceded invasion of the continent by slightly more than three months.
in immediate response the Luftwaffe canserved its strength to meet the invasion,
risked fewer defensive sorties against bomber- penetrations, and refused the
invitation to combat offered by fighter sweeps. Strength was thus maintained
in the west at roughly 1000 fighter aircraft. Only a small portion of this was
held forward in France, however, though five or six prize squadrons were
held in readiness in the rear. Invasion achieved tactical surprise in the air as
on the ground. The Luftwaffe waited on the ground until the exira squadrons
could be brought up. Ten days of baitle with Allied fighters ground down
the total force in the West to 400, for the most part stationed in Germany.
And from D plus 15 forward, the German Air Force failed to count as a
serious threat to Allied military operations.

A few attempts at cOmeback were made — the night operations against
the AVRANCHES bridge, the 1945 New Year's Day attack on Allied airfields
in Belgium and France, the vicious dives at the bridge ot REMAGEN, and
the jet-aircraft thrusts on armored spearheads and frontline positions. None

of these was serious, however, in deferring Allied ground forces from the
accomplishment of their mission.

THE ATTACK ON GERMAN MATERIEL

While Allied strategic and tactical air forces achieved clean-cut victory
over the German Air Force, the results of their efforts against enemy arms
production cannot be judged unequivocally. In the first place, heavy losses
in Russia in 1941 and the shadow of American participation in the war in
Europe had led to @ series of increases in German armament output, which
lasted through 1944, The scale of these increases may be judged from a 1945

Speer Ministry publication, believed 1o be broadly accurate (though in certain
respects misleading).

4




INCREASE IN
ARMAMENT
OUTPUT

B DESPITE AIR

} ATTACK

Index Numbers of Armament Production

TYPE 1940 1941 1942 1943 1944
Automatic infantry weapons 100 190 185 255 461
Mortars . . . ... .. .. 100 97 03 524 705

Guns (from 75 mm upwards,
incl.guns built in the tanks) 100 136 240 400 938
Light AFVs (weight) . . 100 277 370 810 1419
Medium AFVs  (weight) . . 100 212 364 645 994
Exira heavy AFVs {weighf) — — 100 2638 5486
Total AFVs  (weight) 100 225 375 9% 1730

AMMUNITION
for automatic infantry weapons 100 45 45 108 182
Mortar bombs . . . . . .100 20 83 210 480
Mines . . . .. ... .. 100 72 510 1438 3400
Bazooka projectiles . . . . . — - — 100 1610

for guns from 75 mmupwards 100 100 210 344 400

Secondly, aftack on armaments was conducted at a variety of points in the
production process — against ball-bearings in 1943 and early 1944, tank
engines and gears in 1944, and rubber tires in 1943 and 1944, tank and truck
assembly in 1944 and 1945, and again, when the ground situation made it
appear as though the war would shortly be over, against depots of finished
ordnance equipment first in September 1944 and again in March and April
1945.

The increases in armament output shown in the Speer Ministry table are
impressive. They were made from a fairly low level, fo be sure. In addition
they could be put in the shade by similar percentage figures of increases in
armament production from 1942 o 1944 in the United States or the United
Kingdom. It is clear, however, that Allied bombardment of such basic indus-
tries as steel, and of output of finished armaments and their components did
not produce a decline in produdion. Effects achieved were in preventing still
further increases, which may have been desired by the Germans. For however
large the increases in output were, armament production in Germany proved
fo be inadequate to the task of containing the Allied ground forces attacking
from east, west and south. Detailed analysis, when completed, will show
comparisons between planned and actual output, and will more clearly
indicate the role of strategic bombing in keeping the latter below the former.

5
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GERMAN
ABILITY TO
RECOVER FROM
ARMAMENT
ATTACKS

ASPECTS OF
TANK

PRODUCTION

It is difficult to form an overail estimate of the effects of sirategic bombard-
ment on tank output, and the resultant significance of these attacks on Allied
ground operations. Perhaps the most noteworthy aspect of the aftacks is that
they were concentrated neither in time nor against a single process of manu-
facture. The result appears 1o have been that the setbacks administered the
enemy by the individual attacks, or by groups of attacks, were overcome
in time. Production on an annual basis continued to increase, The enemy
was forced in September 1944 to withdraw from the Western Front seven
of his fourteen panzer and panzer grenadier divisions for refifting, and to
incorporate, in four others, the panzer brigades developed in August 1944 gs
a stop-gap device. The enemy was still able to refit these seven divisions as
far as tanks were concerned in the relatively short fime of two and one-half
months. Three other divisions were given a last minute partial refit prior
to the ARDENNES offensive. This heavy debit on German armored equip-
ment took place in the fall of 1944, just after the strategic air forces had aban-
doned atfack on tank plants and ordnance depols — for the moment — o
pursue a series of attacks on marshailing yards throughout Western Germany.

Along witn fighter aircraft, Operation POINTBLANK singled out the bali-
bearing industry of Germanyfor attack. Missions aguinstbearings began in August
1943 and carried through March 1944. From the qualitgtive evidence of German
opinions at hand, it seems probable that lack of ball-bearings impeded the
fulfillment of schedules of tank ard truck output as well as occasioned diffi-
culties in the manufacture of airplane engines and airframes. How signifi-
cant this interference was, however, cannot be judged quantitatively, Attacks
on tank engine plants in FRIEDRICHSHAFEN and BERLIN, and on the gear-
plant in the former city, had some effect on fank production and serviceability
(the latter through its workings on the supply of spare engines for field replace-
ments). Ground intelligence reported tank engines as the most critically short
fank component. But again no quantitative estimate is possible. Attack on
tank assembly planis themselves is known to have produced set-backs in
production schedules. While the manager of the Krupp plant at MAGDEBURG
reports that he suffered heavily as a result of transport difficulties, production
was maintained at 100 Mark IVs monthly until the plant was heavily hit. As
in most factories engaged in heavy steel fobrication, bombing failed to knock
out prodiction altogether; and amidst the ruins of several buildings, assembly
continued of Krupp at 30 a month, and at similarly reduced rates in the
damaged plants at KASSEL, NURNBERG, and ST VALENTIN. Recovery
moreover was rapid; so that the annual increases shown in the Speer statistics
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may not be altogether misleading. Finally, attack was conducled agqinst main
tank ordnance depots at MAGDEBURG/KOENIGSBORN, BIELEFELD, KASSEL/
BETTENHAUSEN, and GRAFENWOEHR (very lafe in the war). Some consid-
erable damage was done to stocks of tanks, but the functions of the depots
were moved elsewhere or, after slight interruption, resumed.

Again, while strategic bomber aftacks doubtless had some effect on tank
production and deliveries o the Western Front, and held acual output below
scheduled figures, the results were probably not large in comparison with
wastage of tanks in the field brought about by fighter bomber atlacks on the
one hand, and the combined fire of ground weapons on the other. German
tank strength finally sank irreparably after the withdrawa! from the ARDENNES
ai the end of january 1945. But the heavy losses of tanks in battle suffered at
CAEN, ST LO, MORTAIN, in retreats across the SEINE, of MONS, and at
LUNEVILLE were practically made up by the time of the ARDENNES offen-
sive on 16 December, 1944.

Attacks on rubber and tire factories, combined with the eventual hait
brought to blockade-running operations, appears to have given some discom-
forttothe enemy, but had no major influence onground operations. The successful
attack of 20 June 1943 against the synthetic rubber plant at HUELS. though not

ATTACKS ON followed up until the much later bombardment of OSWIECIM in Eastern Poland,

RUBBER and raids on tire factories in HANNOVER, HANAU and at MONTAUBAN in
France each probably produced a temporary effect. This was mitigated for
the German industry as a whole, however, by the reduction in the bomber pro-
gram and the subsequent cut in requirements for large, heavy-duty airplane %
tires. Tires appear to have been g tight supply itern for the enemy, but there
is no evidence that the shortage produced a major strategic effect.

The Speer report referred to above significantly makes no mention of
truck production (nor for that matter of tires and rubber). Aftack on this
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trucks were destroyed by fighter bombers in Northern France alone, Secendly,
a large number of frucks was tied up at all times in the process of conveision
from gasoline to gas propuision— a process which in the usual case took
them out of circulation for two tothree weeks. Finally, it wouid seem likely that the

industry, which was pursued through the period 1943-45 as a secondary . B
IMPORTANCE OF farget system, appears to have produced important resulis on (German N % . i
AUTOMOTIVE tactical mobility and supply. In the first place, the industry operated under ? ;
ATTACKS the handicap of high wastage in the field, as fighter bombers produced . I !

the row on row of wrecks with which the highways of France, Belgium and :g = ¥

Germany are strewn. According to one German estimate, more than 30,000 _ « 3
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Germans made a planning misltake in allocaling so large a proportion of the
capacity of the automobile industry to the production of V-weapons. If intelli-
gence reports can be credited, at one fime in the winfer of 1944 only one
German truck plant was operationol: the long-lived Ford plant at
COLOGNE-NIEHL which survived a prolonged series of blind-bombing attacks
through cloud. The shortage of trucks in the German army, however, cannot
be fully distinguished from the shortage of gasoline (see below). On many
occasions it was difficult to fell whether trucks or gasoline were in shorter
supply. The two shoriages, in combingction with the frequencey of breakdowns
(possibly an indirect result of bombardment), gave the Ailied araiies a marked
superiority over the enemy in mobility in the tactica! area cnd in ability to
supply it. Combined tinally with tactical programs of r.il aitack, designed
fo push rgilheads wel- back of the front, the two shortages created
a deficit economy in the enemy forward tactical areas, where supplies were
consumed faster than they could be replaced.

Allied superiority over the Germans in mobility in the tactical areq, to
which strategic bombardment of automotive factories contribuizd a substan-
tial portion, must be set in proper perspective. Like Allied suuenority in air
power, in artillery fire power and {on the Western Front} in trained manpower,
it constitules an ingredient of victory only if it can be exploited. An overwhelm-
ing superiority in trucks was of little value to the Allied armies in the
narrow confines of the NORMANDY bocage, or in the gruelling winter fight-
ing of the HURTGEN Forest or of the SIEGFRIED LINE. Once a breakthrough
had been made, however, superior mobility became of immense importance.
Increasing German reliance on horsedrawn vehicles and on foot marches
for once-motorized infantry reduced German opportunity to establish new
lines of defense or recover troops by-passed by Allied armored spearheads.
In open warfare, the German shortage of trucks and gasoline made an
important coniribution to Allied suscess, but in the process of breaking
through a solid line of defense, this superiority expressed itself only in the
gradual attrition of enemy supplies brought {2+ vard from rear areas by rail
and road, and was less significant than oihe aspects of Allied military strength.

Finally in the field of armameats, some mention may be made of the fact
that attack was r-ot conducted to any significant degree against German am-
munition — af the propeilants, explosives, or shellfilling stage of manu-
facture — or against German produdiion of small arms. According to the
Speer table above, incregses in ammuiticn output in 1943 and 1944 over
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FAILURE YO
ATTACK
AMMUNITION
PRODUCTION

1540 fell far short of increases in production of *'automatic infantry weapnons®,
“mortars” and "guns from 75 mm upwards”. This discrapancy might have
q statistical explanation, were produdtion significantly out of balance in the
base year 1940. But evidence uncovered since V-E day makes it entirely clear,
as it had theretofore only been strongly suggested, that German difficulties
in the field of ammunition production had been substantial without the handicap
of direct bombing attack. Whether the results of systematic aftack against
ammunition production at some stage of the process would have been superior
to those of other bombing attacks carried out cannot be established. However,
there is a sirong presumptive case that they wouid have been. German am-
munition shorfages in light and medium field howiizer ammunition appeared
in ltaly as early as December 1943, existed in NORMANDY, and were especially
acule in the final stages of the fight from the SIEGFRIED LINE to the ELBE in
February, March and April 1945. Perhaps propellant manufaciure was the
weak link in the chain; stocks of propellants, as revealed by German siatistics
now at hand, were as fow as 7,500 tons in Aprii 1944, as compared to an esti-
mated rormat of 100,000 tons. if so, the oversight resulting from the failure of
air and ground inteliigence was unfortunate. .The possibility of shortage in
this field was explored but the evidence at hand was toc meager to establish
a case one way or the other. As to small arms, it now seems clear that the
August 1944 mobilization decrees, combing out industry, trade and govern-
ment to furnish replacements for the Volks Grenadier divisions, increased
German requirements for small arms in a measure that could not be met.
Shortages first appeared in ground force intelligence in Oclober and No-
vember 1944, when the enemy held the SIEGFRIED LINE with a variefy of odds
and ends, while newly-formed and re-equipped field units were being readied
for the ARDENNES offensive. The substitution of atlacks on the few large
centers of small-arms manufacture for some of the less important bombing
ventures appears now as a useful alternative in the schedule of strategic missions.

THE ATTACK ON OiL

in the aftack on oil, strategic bombers made their greatest contribution
to military operaticns in Europe. While provisions for this attack had been
made in the CASABLANCA directive of January 1943, only after a heavy inroad
had been made in the German aircraft industry was it begun, and then in
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OIL ATTACK DiD
NOT AFFECT
INITIAL
INVASION

EFFECTS OF
TACTICAL

OIL ATTACKS
APPEAR ON THE
BATTLEHELD

May 1944 less than a month before the invasicn, With this starf, though, the
aftacks of the initigl month are estimated fo have reduced enemy production
by 20 %%. the program is unlikely to have affected enemy reaction to the
invasion. Thereafter, however, persisient attack from the air, coupled with
Russian capture of the Rumanian refineries in August 1944, brought a sharp
reduction in oil output, to an estimated 50 % of pre-raid production in
july 1944 and to 23 % in September. Bad weather and a slight shift to
strategic rail attacks in the fall of 1944 permitted wome stabilization of output
at the low level of September until the end of the year. Theredfter ¢ renewed
onslaught, followed by rapid and far-reaching advances on the ground lo
surround or capture damaged installations, reduced German oulput io the
vanishing point.

From the present short historical perspective, lack of oil was the greatest
German strategic weakness, aside possibly from manpower. After the loss
of the Russian campaign of 1941, the Germans set out in 1942 fo capture MAI-
KOP and the Caucasian oil fields. The defeat at STALINGRAD in early 1543
and the withdrawal from MAIKOP, after the 1942 failure to fake BAKU, set
the seal of defeat on German plans 1o _ensure the safety of their oil supply.
Similarly, German strategic plans in the Middie East, defeated in june 1942
at EL ALAMEIN, con be interpreted in the light of a pressing need for more
oil. The result of these strategic failures, and the slow progress made by the
Germans in building up synthetic oil production in continental Europe, is
revealed in a captured document from the ltalian Theatre dated December 1943,
which urges further measures 1o conserve fuel supplies and warns of an im-
pending oil "crisis”,

Coupled with the more immediately effective aftacks on rail transport, and
fighter bomber strafing of trucks (especially gasoline tank trucks) and for-
ward oil stores, the enemy shortage of gasoline began to play a part in the
ground campaign in the wes! immediately after the break-out from the ST LO-
PERIERS road, 25—27 July 1944. The German lateral move of armor from
CAEN to MORTAIN and VIRE was handicapped by lack of fuel; the counter-
aftack at MORTAIN itself was delayed waiting for further accumulations of
gasoline; and German capacity for aftacking the Third Army thrust to the
east on its left flank was rendered illusory by the inadequacy of his fuel. With
the closing of the FALAISE — ARGENTAN gap and the race across France
and Belgium, the enemy’s weakness in gasoline told even more. Thousands
of vehicles were destroyed by the Germans for lack of fuel, af the same time
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that odd dumps scattered here and there were being destroyed as they were
about o be overrun by Allied forces. Both the enemy defeat and his failure o
rally during the sweep of our armies across France and Belgium were aitrib-
uigble in no small part to lack of fuel, even though the enemy was fdlling back
on contfinuously shorter supply lines.

— Continued strategic air success against enemy oil production in September
' failed to bear full fruit during the autumn of 1544 as the German army suc-

cessfully dug in along the SIEGFRIED LINE. Enemy mobility was sharply {imited
A by lack of fuel, but requirements were held at very low levels in siatic warfare.
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in addition. paor weather resiricted air attack on the military uperation

by the enemy of his highly develoned German rail network ; in seme instances,

> supply railheads were as little as ten miles behind the main line of resistance.

T The enemy conserved fuei with a series of siringent orders, and attempfed
) to reconstitute a reserve.

The enemy offensive of 16 December 1944 was undertaken as a gamble,
Stakes were high and oil was the joker. A successful leff hook from ne EIFEL
across the MEUSE River to BRUSSELS and ANTWERP, the enemy calculated,
. would split the Allied forces and pin the British and Canadian forces of 21 Army
Group against the sea. The capture of the First U. S. Army supply center of
Liege v ould set back offensive operations by thut army some three months. Ger-
man rsks were great, Eight panzer divisions were to be tossed info the fray
(two ‘nore were rot refitted in time o participate), and a painfully hoarded
‘ reserse of fuel — including gasoline, alcohol, betizo! and ad hoc mixtures—
AN was readied for use. This fuel, however, was far from sufficient to reach the .
‘ objectives sought. The Germans accepted heavy odds against the success of
the gamble in the hope, officially promulgated by Hitler, that large amounts

of Allied gasoline would be captured en route.

A full account of the defeat of the Germans in the ARDENNES must treat

of a variety of subjects — of the greal successes of the fighter bombers in the '

, earfy stages of the campaign under adverse conditions; of the heroic siand
ASPECTS OF . . T s .

B GERMAN OIL made by American ground soldiers in division after division, battalion after bat-

B SHORTAGE IN talion; of the forced march of Third Army from the SAARBRUCKEN area 130 miles

THE BATTLE OF northin one and one-half days; of the sticcess of the heavy and medium bombers in

THE ARDENNES  griving back enemyrailheadsfromthe edye of the ARDENNES to the RHINE River.

The present review will treat certain of these subjects which relate to air power,

befow. 1t is appropriate here to emphasize again the fatal weakness of the

enemy in the matter of gasoline. The following story is illustrative: at the end
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of December 1944 the German colonel in command of 3 Panzer Regiment of
2 Panzer Divisicn returned from a staff conference 1o his command post at the
end of the day. He asked his G-3 one question: “*How much gasoline did we
capture t5day " Upon being told ""None™, he went to his office and locked
himself up, without asking for changes in front-line positions of his regiment.
The loss of the bulk of this regiment at CELLES q few days later when it ran
out of gasotine indicates how pointed the single question was,

With the defeat of the German gambie in the ARDENNES, when the Allies
were again in a position fo resume the war of movement — in the east as in
the west — lack of oil which the strategic bombing campaign had enforced
upon the enemy told handsomely. The retreat from the ARDENNES was an
agonizingly slow and costly affair — for the enemy. The withdrawal of 6 $S
Panzer Army, begun in daylight on 22 January 1945, was marked mainly by
successes of fighter bombers against its tanks and trucks. These successes,
however, took place against a background of painfully exiguous oil reserves
— with supply trucks being drained to fill the tanks of fighting vehicles — and
a long pull o the distant loading stations. When the Allied threat shifted north
to the AACHEN sector, the enemy was unable to sideslip his “mobile’* for-
mations to meet it in the measure he sought — again for lack of gasoline,
When the Allied breakthroughs followed west of the RHINE in February,
across the RHINE in March, and throughout Germany in April, lack of gasoline
in countless locel situations was the direct factor behind the destruction or
surrender of vast quantities of tanks, guns, trucks and of thousands upon
thousands of enemy troops.

On the testimony of Marshal Stalin, the strategic bombardment of oil
played ¢n imnortant part in the sweeping Russian victories. In so doing, this
effect reacted favorably on our own ground operations on the western front.
The great Russian offensive of 1945 jumped off on 14 January. On 22 January,
the Germans withdrew 6 S$ Panzer Army (five divisions and two brigades)
dlong with several other units, from the west front to the east.

THE ATTACK ON RAIL TRANSPORTATION

The subject of aerial attack on rail transportation has been and continues
to be studded with controversy. So wide are divergences in points of view
that it may be doubted whether present detailed studies, going forward on
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all the various aspects of the campaign will resolve them, The views expressed
here have been formulated at the close of the campaign, with the benefit of only
a few of the studies which will eventually be devoted to the subject, Based
though they be on only a partial reading of the evidence, they represent the
best opinion which can now be offered in this muddied field of coniroversy.

it is important to define the distinction between sirategic and taclical attacks
which is used in this paper althcugh the dividing line in some instances cannot
be clearly drawn. By sirategic attack, however, is meant all bombardment of
raiiroad facilities well behind the enemy forward railheads and not a part
of the isolation program. Tactical attack embraces all forms of level, glide
and dive bombing, and strafing attack on rail instaliations, bridges, open fines,
designed to drive back enemy railheads, or to destroy enemy equipment in
freight cars or adjacent {o stations and sidings in use as raitheads, and ali fighter
bomber operations against trains in movement wherever they be found. Three
major strafegic operations were undertaken from the air against enemy rail
fransport:

(d) The large-scale attacks on French railroad marshalling yards outside
the SEINE-LOIRE area in March, April and May 1944.

(b) The attack cn German marshaliing yards in Oclober, November and
December 1944.

(c) The “interdiction” of the RUHR in March 1945,

By the same definition, the interdiction of the SEINE-LOIRE triangle prior
to and during the invasion, and the all-out attack on railroads in the EIFEL
area during the ARDENNES offensive, are examples of tactical bombing of
railroads. As such they are treated in Chapter IV. Falling between the cate-
gories “strategic” and "tactical” are the continued attacks on French marshalling
yards after the invasion in the summer of 1544 — some of which were designed
1o destroy military traffic (a tactical objective), while others were directed
against railroad facilities (strategic): and the final wave of attacks against
marshalling yards in Central and Southern Germany in Aprii 1945, wher the
effort was made to cut lines by attacks on marshalling yards.

The direct effects on ground force operations of strategic attack on rail-
roads are not readily apparent. Some delay has been caused to enemy military
rai} movements, and scme enemy troaps and supply trains have been destroyed.
But it seems likely that the direct effects of these sirategic attacks are less sig-
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DIRECT EFFECTS
OF STRATEGIC
RAIL ATTACKS
SEEM DOUBTFUL

INDIRECT
EFFECTS OF
STRATEGIC RAIL
ATTACKS

nificant than either the iong-term indirect effects, or the direct effects of tactical
atack on transpert in the enemy forward supply area. In the case of the aftacks
in France, it may be granted that the attack on marshalling yards weeks in
advance of D-day reduced the averall capacity of the French railroad system,
and prevented the enemy from accumulating the full store of supplies he had
planned for last-minute shipment to NORMANDY and the PAS DE CALAIS.
It and similar rear-area attacks after D-day had some part in slowing down
treop movements fo the invasion area, and eventually in combinaticn with
the shortage of labor, in preventing a systematic evacuation of German supplies
from France. Finally, on the German showing, these aftacks played a role
in limiting the shipment of fortification materials to the AISNE-MARNE line
and helped fo render futile the German hope of making a stand there. Yel
these effects were less significant than the ring of interdiction along the SEINE
and LOIRE Rivers, and between them from MANTES to BLOIS, which forced
Germandivisionsto detrain for the most part 50 1o 150 miles from the battle area.
In the case of the panzer regiments of two divisions — 9 SS Panzer Division
HOHENSTAUFEN and 10 55 Panzer Division FRUNDSBERG, travel time from
the detraining station at FONTAINEBLEAU to CAEN was as long —eight days —
as the rail journey from the Eastern Front to the PARIS area. The effects of the
strategic bombing of rail communications in reducing railroad capacity in
France and later in Germany were felt mainly in the first instance by the nafional

economy, where they were diffused over the civilian as well as over the
armament phases.

The attacks on German railroads from October to December 1944 failed

- to produce significant military effects, as is evident by the success of the German

Reichsbahn in transporting by rail 22 divisions and three brigades 1o the starting
line for the ARDENNES offensive in a period of one and one-half months,
These divisions, with their associated GHQ troops but without supplies, ac-
counted for more than 1050 trains, which were brought forward through the
area of marshalling yard attacks. There is some evidence fo suggest that the
railroad attacks of the pericd, together with the highly successful strategic
aHtacks against the DORTMUND-EMS and MITTELLAND Canals, cut deeper
into German industry as @ whole than had the previous heavy raids on cities
and against individual industries. In this connection, however, it is difficult to
disentangle the effects of the high level strategic attacks on marhsalling yards
from the successful efforts of the fighter bombers to bring all daylight rail
movement to a halt in good weather for a distance some 100 miles or more in
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front of the forward line of Allied froops. The establishment of Allied fighter
bombers on forward fields in Belgium and Eastern France in October 1944,
brought a considerable portion of Western Germany under normal range
for the first time. And there is additional evidence to suggest that it was this
factor, rather than the high-level attacks, and despite the long nights and
bad weather, which played the major rote in reducing enemy rail transport
capacity for armament production. However the credit for this reduction in
economic and armament traffic be allocated, the indirect effects of the loss
of output were later felt on the front line and were salutary. The so-called
“interdiction of the RUHR was the result of adding in March 1945 a series
of attacks on bridges stretching from the RHINE River south of the RUHR
fo the WESER River to BREMEN, to the then current program of strategic
attacks on marshalling yards east of the RUHR. Some sixfeen single, double and
triple frack lines were attacked, and eventually all but one of twentv-eight tracks
leadingtothe eastand south of the RUHR were simultaneously cut off. The purpose
of the attack was admittedly not tactical, since it was clear that, for most of
the period involved, the small amount of through-way required fo bring mili-
tary traffic fo the front line would be available to the enemy. The primary
objective was to deny the RUHR's coal fo the remainder of Germany following
Russian capture of the great bulk of the SILESIAN hard coal fields. This was
expected to affect production of steel and electricity and thus fo react adversely
on the German economy, including the war economy as @ whole. The larger
objective, however, was fo deprive the German railroad system of locomotive
coal, which, it was hoped, would cripple military as well as civilian traffic.
While the operation was a great technical success, its importance was perhaps
overshadowed by the fact that eight days after its successful completion a link-
up of the ground forces of Ninth and First Armies on 2 April 1945 itself
completed isolation of the RUHR from the remainder of Germany. The loss
of RUHR hard coal on top of SILESIAN did occasion serious difficulties fo
German public utilities and industries, but the rail system continued in oper-
ation in the remainder of Germany, using hard brown coal in place of anthra-
cite at the cost of some power and the necessity to haul a more bulky fuel.
The interdiction of the RUHR by air power, therefore, came foo late as an
operation to have muth importance, and in no event could have fulfilled ihe
extreme hopes of those who urged its adcption. Had it been achieved earlier,
there is a distinct possibility that it might have had important indirect effects
on German ability o resist through loss of coal in the armament industry.
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The fact of the maHer is, however, that it could not have been completed
earlier, since the medium bombers, which destroyed the greater portion of
the bridges, were earlier engaged in their priority tactical cooperation tasks
of driving back the railheads in the ARDENNES.

INDIRECT EFFECTS OF STRATEGIC BOMBING

The foregoing catalogue of results of attack against the major strafegic
systems fails tc suggest the full range of indirect effects of strategic air bom-
bardment on ground operations,

The principal indirect effects of sfrategic bombing can be catalogued as
follows:

(a) Manpower — Strategic air attack, through its demands on the enemy
to provide flak defenses, passive air defense, large-scale repair gangs,
as well as labor for the restitution, dispersal and underground excava-
tion for damaged plants tied up probably 2,000,000 of Germany's avail-
able manpower. While it may be doubted that manpower suitebie for
training as fighting troops was kept out of action in this fashion, the
forces engaged would ctharwise have been available for use as service
troops, for the building of fortifications, or in the enemy's armament
economy,

(b

o

Dispersal — The necessity for constant guard against air aftack required
dispersai not only of factories, but of corps area installations such as
ammunition and fuel dumps, barracks, etc. This dispersal soaked up
more manpower in its origin and thereafter entailed a conrtant drain
on efficiency of operation,

(c) Morale — While the direct effects of qir attack on the morale of the
German home front cannot be readily assessed, it is clear that the large
area raids on German cities adversely affected fighting spirit at the
front line. Whereas the families of American soldiers were safe from
bodily harm and loss of property, German army security of mind
was continually disturbed by the thought of heavy raids on home cities.
Compassionate leave given to men whose families were bombed out is
an evidence of the morale effect of area raids on cities,

Strategic air attack, then, contributed to the success of the ground campaign
in the west in several wa's — weakening enemy in manpcwer, airpower,
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in land armament, in rail and road transport capacity and finally, in combira-
tion with tectical air power and ground advances giving the coup de grace
to the German economy. By far the most importent of these contributions
were the achievement of air supremacy and the destruction of Axis oil pro-
duction,

These twe great accomplishments, however, while they made a decisive
contribution fo the ground campaign, were not in themselves decisive. Both
required exploitation. The exploitation of air supremacy by the tactical air
forces and by the freedom of movement given to Allied sea and ground forces
was the sine qua non of the invasion of NORMANDY. Once the landings
had been assured, the continued exploitation of qir supremacy shortened the
land campaign many manths by allowing our armored and infantry divisions
to obtain full advantage of their superior mobility and by vbviating the inherent
dangers open to such mobile farces. In similar fashion the destruction of Axis
oil supplies, leading to the relative immobility of German troops, required
exploitation by Allied armored thrusts and maneuver on the part of all Aliied
ground forces,
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SECURING
CONTROL OF
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ACHIEVING
LOCAL SUPER-
IORITY IN UK

CHAPTER II -

AIR SUPERIORITY
CONCEPT OF AIR SUPERIORITY

Granting the axiomatic and supreme importance of air superiority, it is
deemed worthwhile to review the manner in which freedom from air aitack
proved to be of most benefit during operations in this theater. This subject
is approached with the realization that the defensive aspect of air superiority
is only a part of its strategic and tactical meaning. A proper conception of
the term regards it as securing control of the air in order to insure the un-
resticted use of that element in carrying out offensive operations against the
enemy not only in the air but on land and sea.

It may well be that the over-emphasis placed on the air defense role of
an air force by some authorities and surely by the GAF accounted not only
for the enemy complacency in watching our build-up but also for his own
failure o build a suitable air force. In retrospect it appears almost inconceiv-
able that the German High Command could have allowed and so unconcernedly
permitted the tactical assembly of the greatest air and amphibicus armada
in history upon the threshold of Europe.

However, it is profitatle and pertinent fo examine the degree of vuinera-
bility of our forces to air attack and to discuss the effect on our ground forces
of almost complete freedom from enemy air action.

VULNERABILITY AND EFFECTS DURING THE BUILD-UP
IN ENGLAND 1943-44

A study of the build-up discloses that suitable air objectives and critical
targets did exist. The fact that the GAF as constituted was not in every case
capable of the most effective air atlack must, of course, be considered, but
again that weakness in itself was an aspect of our superiority, which can be
clearly attributed to the strategic air battles which forced the enemy to a
defensive air role,

The Battle of Britain no doubt gave the RAF local air superiority over the
United Kingdom, and the inherent capabilities for air defense above the strategic-
ally placed aircraft carrier which wasEng'and helpedtomaintainthat superiority.
Passive air defense measures were thorough and rigorously applied. Active
air defense was organized by the British on an aree or sector basis under
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highly centralized control and profited from the relatively small area for
defense, Active air defense for our own forces, except the antigircraft artillery,
was not only unnecessary but hardly considered.

In view of local qir superiority in the UK, an intelligent estimate of the
siluation by the Luftwaffe in the middle of 1943 would have required either
extensive air atfack or the shipping lanes or action to reduce our air superior-
rity and atack the build-up at ports and supply bases. However, the decision
by the enemy just before this fime to foresake the long range bomber program
(FW 200) and concentrate on fighter production obviated the first capability,
and no well planned effort was ever put into effect 1o carry out the second.
As a result, our shipping lanes were never subject fo attack, and dependence
need be placed solely on our naval superiority for their protection. Accordingly,
nearly a million men with their equipment were shipped 1o the UK and main-
tained through five principal ports during the period June 1943 to june 1944,
The influx reached a peak in April 1944 when 97,373 troops were unloaded
on the CLYDE alone, and in May when 619,739 tons of supplies were received.
By 6 June 1944 there were 1,426,678 troops in the U.S. Forces. This included
eight corps for a fofal of twenty-one divisions plus the imposing total of fifty-
one bomber groups, thirty-three fighter groups and the entire airborne lift.
April was also the peak month of the Air Force build-up when 1050 bombers
and crews were flown in through three air terminals and 795 fighter aircraft
were unloaded from ships.

During this period our ports were most vulnerable io air attack. All port
areas were congested and no temporary storage facilities were built. The
British government had granted a waiver which permitied the buiid-up at
ports of a back log of dangerous proportions. When moved, 62%, of this tonnage

- was handled by rail, 33% by truck and 5% by water. In addition, it must be

remembered that a large part of this was equipment of a bulky natur> such
as tanks, guns, and vehicles. While many ports were used, the great propot ‘on
of supplies came through BRISTOL, LIVERPOOL and SOUTHAMPTON and 1anst
of the troops to the CLYDE. In February, while the enemy was conducting his inef-
fectual “litile blitz" on LONDON, 115,703 tons were unloaded at BRISTOL alone.

Likewise, the GAF might have found four or five renumerative targets
among our crowded depofs. The ordnance depot at ASCHWICH had at one
time 90%, of all sheds filled, plus 70% of the available open space. Several
others were equally congested. Most of our fighter modification was done at
BURTONWOOD and WHORTON and in April 1944, the period of greatest
congestion, 1314 gircraft was the average on hand daily.
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The possibility of extended counter-air force action during the period can
be more properly weighed by our air force experts. During the year, the
number of our airfields increased from 18 10 88. The Air Ministry constructed
all air bases in the UK with utmost provision for dispersion of both aircraft
and facilities and our own experience has indicated the difficuliy of neutralizing
air fields for any considerable period. The monumental fask of air aftack
against this number of fields is obvious and perhaps even with a GAF much
more effectively constituted, would have proven unfeasible.

PRESTWICK was our key air terminal, handling 21,794 incoming pas-
sengers during the period as well as most of the bombers which were ferried
across the Atlantic. However, if the threat of air afiack had warranied, there
was a great amount of flexibility in shiffing air terminals compared with the
limited number of ports.

Other more transient but quite sensitive targets did, of course, exist from
fime fo time, For example, during the fall and early winter of 1943, 1500 gliders,
yet in their crates, the entire airborne lift for the invasion, were parked in an
open field at GREENHAM COMMON, uncamouflaged and unprotected by AAA,
subject to complete destruction by fire if attacked with a very few incendiaries.

It appears that the most suitable worthwhile targets were the ports of
LIVERPOOL, SOUTHAMPTON, BRISTOL and CLYDE, and perhaps depots such
as BURTONWOOD and ASCHWICH. No doubt their attack could only delay
the build-up and mounting of the invasion, but a delay of even one and
surely two months might have been crucial. Utmost effort by the GAF fo effect
suchdelay within its capabilities could not have been other than a sound decision.

Actually, the enemy air effort during the period was never directed at
these most vulnerable targets and had no detrimental effect on our build-up.
From May 1943 to June 1944, the GAF flew 16,754 sorties over the UK. This
includes about 500 recce sorties per month, or 43 % of the total effort.
About 52% of all sorties flown were by day, while night bombing com-
prised 33% of the total. During February, one of the peak periods of
our build-up, 1092 night bombers operated over the UK, mainly on the “little
blitz* of LONDON area. Many of these sorties were of the “scalded cat
variety and of only nuisance value, if that.

There can be no doubt, that notwithstanding the difficulty of effective bombing
of V weapon sites, our air superiority during this period allowed us to place
a tremendous weight of attack against this threat and delayed the launching
of the V weapons. The enemy attempt to substitute strategic artillery for air
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power thus came too late to be effective. A very large qir effort had 1o be
diverted to these aftacks, which, if the margin of our superiority had nhot been
so tremendous, might have had a serious effect on our other air programs.
During the period from 27 August 1943 1o 11 June 1944, we flew 22,989 sorties
and dropped 33,112 tons of bombs against these objectives.

VULNERABILITY AND EFFECTS DURING THE
MOUNTING AND LAUNCHING OF INVASION

The week prior to D-day to D plus 2 inclusive was probably our most
vuinerable period fo air aftack during the mounting for and launching of the
invasion, The troops had been moved to marshalling areas close fo the ports in
Southern England. Great flexibility had been allowed in the plans for the use
of these ports and we were even prepared fo qaccept complete neutralization
of SOUTHAMPTON. Nevertheless, there was great congestion. 50,040 troops
and over 5,000 vehicles were loaded at SOUTHAMPTON. 46,725 men and
over 6,000 vehicles were loaded at DARTMOUTH and PLYMOUTH. Loading
time varied between six and forty hours. Other ports were equally crowded
and vulnerable.

it is true that by this time our fighters had been moved fo forward bases
in the same genera! area and that a very intense AAA defense had been provided.
For example, PLYMOUTH was defended by sixty-four heavy guns, or as many
as the Germans maintained at BREST. The NEW HAVEN and SHOREHAM area
had twice as many heavy guns as defended CHERBOURG before invasion.

In any event, we -were enabled to assemble, load on ships and aircraft,
and move to NORMANDY the largest striking force the worid had ever seen,
practically unopposed by the enemy air forces. During May the GAF did con-
duct 1306 sorties ever Southern England, over one half of which were recon-
naissance They were directed at a variety of objectives, including some ports
but were committed in driblets and had no effect on our preparations. On the
night before D-day there was no enemy air action against the airborne lift
or landings in NORMANDY and there was no air attack on the beaches on 6 June
until nightfall, when 115 to 150 enemy aircraft attacked the shipping off shore
with bombs, torpedoes and mines. A few bombs fell on the beaches, but there
was no effort directed at the troops ashore. The concentration of AAA fire
from 4000 ships was the greatest ever witnessed in any operation, Qur pians
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VULNERABILITY
OF THEBEACHES
TO AIR ATTACK

FAILURE OF GAF
IN BEACHHEAD

and the resulting AA defense had been based on a capability of the GAF for
approximately 1800 sorties against the landings. Actually only 244 day sorties
and 438 night sorties were flown during the period D-day to 30 June, afthough
there can be litile doubt that well directed low level attacks against troops
on the beaches and the beach exits during the very critical period on OMAHA
Beach might have caused decisive delay. Probably the only effect of the GAF
was the negative one of causing our fories fo build up rapidly antiaircraft
defense at the expense of some infantry. This build-up commenced at H plus
17 minutes when Army AA units were landed. Four hours later barrage ballons
were brought in, and 90 mm guns had been fanded and were ready for action by
dark of D-day. As these guns were used initially to knock out pifi boxes and
strong points, their early arrival was not a lotal loss of lift.

The beaches, of course, remained vulnerable o air attack for many weeks
due tfo the congestion of supplies on them. By D plus 4 we had unloaded ap-
proximately 18,852 tons and by the 22nd of july 39,000 fons were unicaded
on that day alone. However, the enemy had lost his opportunity for efiective
attack during the first few days and even his feeble efforts were completely
frustraied by a well organized fighter and AAA defense.

As a result of this failure of the GAF and our decisive air superiority, the
cempaign of NORMANDY proceeded unhindered by air action. The ground
fighting was grueling and bloady and at no time perhaps was it more of an
advantage fo be freed of an additional hazard to our troops. Plus the decisive
effect of the all-out offensive battle of our air forces against the enemy, the free
use of the air above us for al! purposes allowed unrestricted use of air fransport
for supply, evacuation, and liaison and, — a most important factor at the time —

permitted the maximum use of artillery air O Ps in terrain where no other
observation of fire was possible.

VULNERABILITY AND EFFECTS DURING THE LAND
CAMPAIGNS

During the rest of the campaign, our air superiority was so conclusive
that it was an accepted factor in all planning and, of course, forms the under-
lying theme of this report. Never again were we as vulnerable al a critical
time and place, but our whole method of operation was based on the vulnerable
process of massing, breaking through and freely exploiting. Yarious aspects of
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this effort will appear in the narratives of the specific operations which follow.
Suffice it io say we were vulnerable always, in the manner in which we moved,
fought and were supplied, but that vulnerability had practically turned into
immunity. There were spasmodic threats, sporadic efforts. ANTWERP, bombard-
ed for months by an erratic artillery weapon with a probeble error measured
in miles, lay open as a fruitful target to a well concentrated and far more
accurate bombing attack. The enemy found that a Buck Rogers missile could
not occupy the air as an element — could not substitute for the Air Power he
had forfeited. .

Finally, air superiority permifted the unrestricted use and full weight of
all our tactical air forces in carrying the war to the enemy forces on the ground,
unremitlingly and without respite. .
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B THE AIR FORCES IN A TACTICAL ROLE
P B
& INTRODUCTION
h The overall planning for an effective land-sea-air team necessary to breach

the defenses of the continent of Europe, and exploit the initial lodgement,
included the formation of a tactical air force. Bs use was to be correlated with
the tactical activities of a sirategic air force, and, more particularly, with
the ground armies with which such a force must cooperate closely. It was
agreed that the successful application of direct air support or cooperation
with the ground forces depended upon certain basic principles, namely: (a) that
the support afforded conform with the military plan, (b} that the air power
applied achieve the maximum possible effect, and (¢} that War Department
dactrine on air matters be adhered fo. In this connection, frequeni mention
GENERAL will be made of the fypes of missions flown by the tactical air force in coopera-
tion with the ground forces, i. e. whether of first, second or third priority.
in order to clarify these, reference is made 1o Field Manual 100-20 “COMMAND
AND EMPLOYMENT OF AIR POWER", in which it is stated in substance: The
mission of the factical air force consists of three phases of operatfions in the
following order of priority: {a) First priority — To gain the necessary degree
of air superiority. This will be accomplished by attacks against aircraft in the
air and on the ground, and against those enemy installations which he requires
for the application of air power, (b) Second priority — To preveni the move-
ment of hosfile troops and supplies info the baitle area or within it, (¢} Third
priority — To participate in a combined effort of the air and ground forces,
in the battle, to gain objectives on the immediate front of the ground forces.

L m T e et e e

Te meet these requirements, the Ninth Air Force was reconstituted on
16 October 1943 in the European Theater of Operations as the tactical striking
power of the United States Strategic and Tactical Air Forces. Uts initial compo-
=] E EFFORT sition included a medium bombardment division, two tactical air commands
AYAILABLE composed of fighter wings and fighter and tactical reconnaissance groups,
. . a troop carrier command, and the necessary service installations. Of these
' various components the bombardment qivision and the tactica: alr commands
. produced the principal tactical efforts and will be the units referred te most
| freguently in this chapter.
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ALLOCATION
TO ARMIES

In order 1o insure success in joint cooperative action, provisions were
made whereby the Ninth Air Force Commander and his staff could work
closely with the 12th Army Group Commander and staff. Operations officers
of each headquarters worked fogether in a combined air-ground operations
center where control of the aircraft was centralized. It was believed that
this procedure would permit the most effective effort, and would insure
the required flexibility to shift or mass aircraft to meet changing toctical
situations,

Control of the 9th Bombardment Division {m) was exercised by the Tactical
Air Force Commander through the combined operations center. The available
medium bomb groups were employed largely on second priority inter-
diction and third priority close support missions on the fronts of the First,
Third, and Ninth Armies. Control of the tactical qir commands was decen-
tralized to army level, with the Ninth Air Force Commander intervening onlv
to take advantage of the inherent flexibility of this type of organization. This
permitted deceniralization of control of the fighter bomber and tfactical recon-
naissance groups to tactical air commands charged with cooperating closely
with a specific army. ’

During the pre-invasion stcge and until 1 August 1944, when Third
Army and XIX Tactical Air Command became operational on the con-
tinent, IX Tactical Air Command had assigned or under its operational control,
eighteen groups of fighter bombers and two groups of tactical reconnaissance
aircraft. In effect, this gave First Army the cooperation and close
support of a formidable striking air component to assist it in invading the
continent and securing a lodgement thereon, This allocation in the American
zone proved effective in securing and maintaining air superiority, assisting
in isolation of the bettle area, and providing close support to the corps and
divisions. The fighter bomber effort was, of course, a part of the closely
correlated overall effor! involving the medium bombers of the Ninth Air
Force and the heavy bombers and fighters of the Eighth Air Force and
the RAF.

When Third Army ard XIX Tactical Air Command became opera-
tional on 1 August 1944, the latter resumed operational control of the
fighter and tactical reconnaissance groups assigned to it. Later, when the
Ninth Army became operational on the continent, a further division was
made of the fighter bomber groups and thenceforth iIX, XIX, and XXIX
Tactical Air Commands provided effective close air cooperation with First,
Third, and Ninth Armies, respectively.

25

Iy . "

.




PR
e R d L

e e e el L SO e

RO R N, ey iy

L]

ALLOCATION
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AVAILABILITY

An analysis of the tactical air force's allocation of its medium and fighter
bombers fo first, second, and third priority missions is shown in chart form
herein, This division of effort may not have been the ideal, but it demon-
strated the application of air power as the needs for it arose.

The effects oblained by the air forces in a tactical role will be discussed
in succeeding paragraphs, first in general by type of effort, i. e, strategic air
forces, medium or fighter bombers, and reconnaissance and liaison aircraft
and then more specifically in Part Two by type of ground operation. For the
latter, examples of the various types of engagements were chosen fo give as
broad an estimate as possible of the effects. (Air-ground operations sketches
covering the various phases of the land campaign have been included as
Annexes 1V through IX.)

THE STRATEGIC AIR FORCE

Strategic air forces were made available for certain large scale or special
tactical operations during the Western Europe campaigns; and as the war
approached its finale, most of their effort was tactically directed. On the
occasions when diversion from their primary role was permitted, we
learned how effectively they could be used,and with the further development
of accuracy cnd safety aids to insure optimum results in future joint engage-
ments, it is felt their employment will always be desirable. Fighter aircraft
of the strategic air forces contributed to the tactical effort in their secondary
role of attacking road and rail targets in enemy rear areas. The reconnaissance
wing of the Eighth Air Force was a continuous source of information to us.

it must be admifted that the employment of the heavy bombers of the
Eighth Air Force and RAF, as q striking force, was a tempting potentiality
for the augmentation of a fire plan. The use of the strategic air forces for tactical
purposes was controlied at the SHAEF level, and was based upon the overall re-
quirementsofthe theater.Requests for tactical air cooperation were normally pro-
cessed through existing air-ground channeis from lower echelons to SHAEF,
although on occasions plans for tactical use were originated by SHAEF. It is inter-
esting fo note that during 1944 approximately 8 % of the effort of the Eighth
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MONTHLY DIVISION IN FIGHTER BOMBER COOPERATION

ARMY

FIRST  US ARMY
THIRD US ARMY
NINTR US ARMY

TOTAL

PERCENTAGE

FIRST ARMY
THIRD ARMY  EETERsER
NINTH ARMY g

1,583 SORTIES

{This division betwaen armies of actual figther bomber cooperafion sorties is based on location of targels attacked and is
bstisved to ba generally accurate, being -the ‘result of a study of Ninth Air Force Daily Summaries of Operations.)

25,072 SORTIES
£ 23,170 SORTIES

B 24,225 SORTIES

15,098 SORTIES

B 15,991 SORTIES

21,504 SORTIES




FIGHTER BOMBER COOPERA

6 JUNE 1944 TO 8 MAY 1945 INCL.

FIRST, THIRD AND NINTH ARMIt

PRIORITY SORTIES PERCENTAGE
| 48,635 2.8
n 94,770 4469
n 69,326 32.6
TOTAL 212731 100.0%
LEGEND i CAMPAIGIN OF NORMANDY,
6 JUNE - 24 JULY.
PRIORITY 1 ===
CAMPAIGN OF WESTERN
PRIORITY I II FRANCE AND BRITTANY,

25 JULY - 28 AUG.

R e BT I

PRIORITY IIT i

CAMPAIGN IN THE
1V ARDENNES,
17 DEC. - 28 JAN.

CAMPAIGN WEST OF THE
YV RHINE RIVER,
29 JAN. - 24 MAR,

CAMPAIGN OF EASTERN
VI GERMANY, AUSTRIA AND
CZECHOSLOVAKIA,
25 MAR. - BMAY,

==D%E

FIRST U.S. ARMY

PRIORITY SORTIES PERCENTAGE T H i R D U. S. Ai
L RE o
T 31,020 Xt PRIORITY SORTIES
TOTAL 114,644 100.0% lll ; 1 .;7‘;

477
SORTIES

 19.776 SORTIES

23,337 SORTIES

H 8.935 SORTIES

(This priority division of actual figther bomber cooperation sorties is based on principal
belleved to be generaliy accurate, being the result of a study of Ninth Air Force Daily Sun
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'ER BOMBER COOPERATION

6 JUNE 1944 TO 8 MAY 1945 INCL.

:ST, THIRD AND NINTH ARMIES

SORTIES
48,635

PRIORITY

PERCENTAGE

i >

R 59,677
bl soaTies

THIRD U.S. ARMY

PRIDRITY SORTIES PERCENTAGE
] 11,872 1789
I 28,742 3%
I 75 Q.
TOTAL .58 600 %

il 13,713 SORTIES

NIiNTH U.S. ARMY

PRIORITY SORTIES PERCENTAGE
1 6. 20-3%
1] 14,776 48.9%,
0 32.8
100.0 %

11,569 SORTIES

of actual figther

lty accurate, being the result of a study of Ninth Air Force D

bomber cooperation sorties is based on principal results claim
aily Summaries of Operations.)
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Air Force was tactically employed. Among other factors which influenced this
employment are the following : (a) the importance and magnitude of the ground
action, as for example, the ST LO and ESCHWEILER operations; (b) the emer-
gency of the situation, such as in the ARDENNES counter offensive; (<) the
inability of the tactical air force to place the desired weight of effort on an
areg, as at BREST; and (d) an overall interdiction system like that of the
SEINE-LOIRE.

The advantages of help fram the heavies are rather obvious. The tremen-
dous bomb weight which they can apply and the resultant destruction and
demoralization far exceeds anything that either the ground forces or the
tactical qir force can muster. Von Rundsledt considers an operation like
the heavy bombing at ST LO to be the most effective (as well as the most
impressive) tactical use of air power in his experience. The exireme range of
the heavies gave them the capability of operating from distant bases to any
part of a long front. The organization and equipment of the strategic air
forces enabled them fo concentrate large formations on a single target, or
o give area caverage, an adaptability which was an added assel. In addition,
they were less restricted than the mediums by weather conditions because of
their greater operational altitudes.

Commitment of the strategic air forces fo their primary programs permitted
little flexibility for operations in tactical roles, except, as mentioned, on special
occasions. While it is agreed that strategic missions should have priority, it
was usually too difficult 1o get timely decisions from higher echelons as to
the availability of heavy bombers for tactical cooperation. The length of time
involved at SHAEF-AIR and USSTAF in reviewing and taking acfion on requests
from lower echelons caused delay in affecting coordination of air effort with
ground operctions, The procedure established was felt io be too ponderous.
An integrated air and ground operations center, at SHAEF level, able to qct
immedictely on requests would have facilitated planning, and expedited
decisions and execution of programs.

The time necessary for the preparation of tactical missions by the strategic
air forces varied according to the nature of the target, terrain, availability
of auxiliary aids, and collation and dissemination of target information, and
was a consideration in the availability of heavy bombers. Base weather con-
ditions were a major factor in limiting the use of heavy bombers, and the
peculiarities of weather in this theater, particularly in England, often fore-
stalled execution of planned missions, Terrain which offered poor aiming
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points in relation to targets affected accuracy of strikes, and dangerous spitlage
resulted. Enemy flak restricied operctions by necessitating a high altitude
approach to fargets. Movement and installation of accuracy and navigational
aids added to the difficulty of timely execution of tactical missions.

Specific instances of tactical employment of the strategic air forces are
treated separately; generally they fell into the categories of interdiction and
close support. The first taclical commitments of the strategic air forces were
during the period 6 May to 17 June, 1944. The purpose was fo: {a) disrupt rail
and highway transportation, and (b) neutralize coastal defenses. It was neces-
sary o spread the attacks over a large area in order to preserve securily
in the identily of the locations for landing operctions. The aftacks against
the rail transportation system centered for the most part on key marshalling
yards, service and repair facilities, and important bridges of the major rail
systems. A few of these were at PARIS, BOULOGNE, AMIENS, CAEN, LE
HAVRE, BRUSSELS and HAMM. Eighty-two rail yards and service cenfers
were aftacked in Northern France, the Low Countries, and Germany by
the Eighth Air Force, RAF Bomber Command and the AEAF prior to the invasion
of NORMANDY, Others in Southern France were attacked by the Fifteenth
Air Force. Bridges over the MEUSE, SEINE and LOIRE were included in the
overall effort. Air attacks on the highway net were centered upon key bridges
and choke points in important communities. Emphasis was placed on the
MEUSE River rail bridges and later on the SEINE between PARIS and ROUEN.
During the invasion phase, choke points in CAEN, VILLIERS-BOCAGE, ST LO,
PONTAUBAULT, COUTANCES, THURY HARCOURT, LISIEUX, FALAISE,
VIRE and ARGENTAN were selected as targets. Fighter bombers of the Eighth
Air Force attacked seventeen road and rail bridges on the LOIRE between
NANTES and ORLEANS as well as ten marshalling yards in the invasion
area on D-day. Concurrently with the interdiction programs, pricr to D-day,
attacks were executed against coastal defenses along the Channel coast
in the vicinity of the landing areas, as well as diversionary attacks at
LE HAVRE and in the PAS DE CALAIS area. Coastal batteries and gun emplace-
ments capable of firing upon naval craft in the Channel, and approaches to
iae beaches were targefs for attacks. The culmination of this phase occurred
<during the night and early morning of D-day and is treated later in the dis-
cussion of the landing operations.

The effects of the inferdiction were multiple in scope. Afirition of railway
2quipment and facilities for service, repair and maintenance throughout a
large area was achieved. The damage and destruction to rolling stock, facitities,
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and structures reduced the enemy capability for prompt movement of large ' ;
quantities of supplies, equipment, and reserves into the NORMANDY region
in time to be offensively employed during the beachhead phase. The effects
of the attacks on the highway net were rot of a high order, although delay L
and rerouting did result. The extensive road net and favorable terrain permitted i
by-passing of obstacles and the use of alternate routes. The bombing of the {
coastal defenses on a broad front, coupled with the large area interdiction ]
of transportation, caused a favorable degree of uncertainty as to the location
and timing of our actual landing in strength. The extent of damage to perman-
ent fortifications could not be accuretely evaluated because of D-day bombing :d
and naval bombardment of many of the same fargefs. The net effect was s
reduction of fire from these batteries, some of which were rendered inoperative o
by destruction or damage,
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Heavy bombers were effectively employed in certain of the large-scale
ground operations. Their relative effect will be fater brought out in the treat-
ment of specific operations such as the landing in NORMANDY, and operations
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CONCLUSIONS at BREST, METZ, ESCHWEILER, the ARDENNES, and the RUHR. in general, ': #
they were particularly effective against field fortifications through damage and % i
destruction of installations, disruption of communications, and shock to per- i 04
sonnel. They could saturate an area from the point of contact back into the Ny
support and reserve positions. They were not effective, however, against per- :’1 4
manent fortifications, except in a few inslances of direct hits, v B

n , v
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1 H '
MEDIUM BOMBERS R e
. i i
This campaign has proven that tactical air forces require organic tactical : : g; 37
bombardment,in order that both interdiction programs and the application wl % Pi f

of mass and weight on apprapriate objectives can be made available directiy
and without interference to the priorities of strategic air forces. This require-
ment for tactical bombardment necessitates aircraft capable of precision
pattern bombing on relatively small target areas. Such an aircraft must carry
a havigator and the necessary bomb sights, radar and radio devices to insure
maximum accuracy at varying altitudes and in various types of weather.
9th Bombardment Division, consisting of eleven groups of medium bom-
bers, performed this role in the European Theater.
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CAPABILITIES

LIMITATIONS

Tactical bombing demands great accuracy and careful technique. The
first attacks of thistype were made before invasion against the V-weapon sites.
To effectively aftack pinpoini targels like these irgenicusly camouflaged
taunching sites was a new experience for the air forces and the first missions
against them were unsatisfactory, However, the experience gained and technique
developed during this period allowed the 5th Bombardment Division fo prepare
itself to meet the later requests for accurate bombing which paid dividends
from D-day on. In addition, medium bombers provided the necessary great
weight of effort plus pattern effect which is required by some objectives and
were able by the flexibilify of their formations and variely of bomb load to
cover either a relatively large area or to concentrate on a small target in
order to obtain whatever effect was desired.

Weather in this theater was a critical limitation on the use of air power.
However, becaus of the capability of this type aircraft fo carry necessary
navigational and radar equipment, it did have an advantage over the fighter
bomber in certain types of weather. The development of blind bombing techniques
represented c concerfed effort to reduce weather limitations. Through their
use the number of operational days was measurably increased. While the
bombing accuracy was less than that of visual aftacks, ond certain
weather conditions precluded operations in spite of this technical aid, blind
bombing proved invaluable in some critical situations. A series of marshalling
yard attacks in the inferdiction program around the REMAGEN bridgehead,
which were made during bad weaiher, is an oufstanding example of the
effectiveness of blind bombing.

Inherent limitations peculiar to this aircroft plus certain operational pro-
cedures placed definite restrictions on the tactical effecliveness of medium
bombers. Operational procedures generally required forty-eight hours for the
development of a target from acceptance to completion of a mission. With
a rapidly changing situation, targets of opportunity — lucrative targets —
would develop many times. With rare exceplion, however, such targets could
not be accepted because of the time required to prepare for and complete
a medium bomber mission. Again this type aircraft was considered highly
vulnerable to antiaircraft fire. Many important targets therefore, were not
acceptable because of their heavy flgk protection, In the latter months of the war
this limitation was reduced somewhat through the use of a counter-flak pro-
gram. Coordinated with the flight of the aircraft, friendly artillery units fired
at known enemy antiaircraft positions, in an afternpt to neutralize their fire.
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This resulted in an appreciable reduction in losses and batile damage from
enemy flak. As a result many targets previously considered impractical were K
accepted and effectively hit, :

The medium bombers were principally employed in priority 1l missions »
(isolation of the battlefietd) with 74%, of their fotal sorties sc directed, y o 3
The butk of this effort was, of course, placed on the interdiction T
programs, the very profitable effects of which are fully discussed in Chapfer
V. The most frequent targets in fhis connection were bridges, rail instailations,
and supply facilities on or within the tine of inferdiction. .

R - Tt

(i i

Twenty-one percent of the effort for the entire period was in priority Wi
(close support) and the remaining five percent on airfields in priority . Priority
1l objectives consisted of troop concentrations (either in the field or in defended
villages), communication centers near the front, field fortifications, and per-
manent fortifications.

There can be no doubt that the most effective application of medivm bomber
capabilities was in interdiction. This was duetotheir specific ability for precision
bombing of the well defended buf small targets which interdiction entaiied,
particularly bridges. White the destruction of even one bridge often required
repeated attacks involving many sorties and a tremendous weight of bombs,
no other aircraft were available which could itain anywhere near compar-
able results, The only limitation to this profitable, although adrmittediy cosiy.
employment of the mediums was their vulnerability 10 flak, mentioned above,
which prevented the attack of the weil-defended RHINE bridges, and, as will
be shown in Chapter 1V, the consequent use of the RHINE River as a line of
interdiction.

T W e e e e
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There was still much to be desired in effects obtained by medium bombers )
in close support operations. This was probably due to iwo causes — first, @ .
misconception on the pari of the ground forces of the capabilities of the aircraft, <
and in the second place, a hesitancy on the part of the air forces to employ
bombers in dose support for fear of violating the sacredness of the three :
priorities for air action. Initially, many ground force requests were for targets )
which could not be definitely located by aircraft forced to fly ot medium altitude '
and to make a bomb run. Furtheriore, ground commanders making requests :

failed to furnish adequale target information necessary for bath planning the

attack and for briefing the combat crews, and often failed to coordinate their

own ground plan of action so as to follow closely the air attack. On the other

hand, the air forces, attimes, failed to apply the Principle of Mass and followed
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the three air priorities blindly. There was a tendency to have a lack of confi-
dence in the considered judgment of a ground commander for the nacessity
of obtaining the neutralizing effect of the rapid delivery of the great weight
of projectiles which no ground weapon can deliver as effectively. Requests
for missions were sometimes judged noi on their effect on the-enemy but by
a worn-ouf rule of thumb in regard o their distance from the front line. At
times this resulted in piece-mealing close support operations which detracted
from their effectiveness as much as it deferiordted the higher priority effort
ta which the remainder were diveried.

Another factor which entered into the problem of close support was the
centralization of the entire tactical bomber force under the tactical air force
headquartfers. This was necessary in order to oblain maximum effect on
priority il missions but more flexibility might have been obtained by allotting,
for specific close support missions, the required number of bomber groups

to the operational control of the tactical air command which was cooperating
with the requesting army.

However, considerable improvement was made during the course of the
operation. The dispatch of liaison officers from the Bomb Division to forward
elements and the exchange of visits between staff and combat personnel of
both services broadened the point of view. Experience taught that the effects
of bombing will vary because of many factors — nature of the target, weather,
location of oppasing forces, location of targets, etc. We learned that while
bombing in close support is, like other types of fire power, only to obtain
neutralization, its effect in that role offen justifies its employment. Furthermore,
the destruction of enemy morale and the building-up of morale of our own
troops was the one constant in all close support operations.

The dired effects of medium bombardment on the various lype objectives
mentioned above varied considerably and merits discussion. While forward
supply installgtions are probably more properly classed as priority Il object-
ives, their ahacks were of immediafe interest to forward units. A total of
seventy-three attacks on army, corps, and division supply points was made by 9th
Bombardment Division during the campaign. In general these were in
two classes — fuel and ammunition dumps. These attacks supplemented strat-
egic attacks on supply as well as the planned interdiction program. They were
designed to deprive front line units of fuel and ammunition in sectors already
experiencing shortages due to transportation difficulties. Generally, due to the
care with which the Germans dispersed supplies within a dump. compiete
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destruction could not be obtained. The fuel dumps were, of course, the more
remunerative targels of the two. In some cases these aftacts were definitely
disappointing. They did serve to harass an already sensitive supply system,
they impeded movement at the dumps, and by the mere fact that the enemy
was forced o maintain this dispersal, added to his supply difficulties.

An example of this type of altezk was the bombing of the LE LUDE am-
munition dump on the 2d and 7th of August. The dump eriginally contained 20,000
tons of shells. It was a central supply point for units opposing the First
Army. On 2 August, 89 aircroft and on 7 August 104 aircraft dropped 100
and 500 lb. GP bombs on the target. It was impossible o evaluate the
detailed effectiveness of the bombings due to explosions, smoke, and fire.
However, PWs later reported the bombing was exceptionally effective, destroy-
ing a substantial portion of the ammunition and personnel. They stafed, in
addition, that it caused a serious set-back to German operations and was
the subject of much discussion in the units affected.

In addition attacks aimed at other primary objeclives oftentimes resulted
in incidental damage or destruction fo supply installations. This was especially
true where bombs were dropped on defended villages or on troop concentra-
tions massed in towns. An example of this is in the bombing of BOCHOLT
which was gimed at harassing personnel; later examination revealed that
a complete clothing dump had been destroyed. Especiaily during the bitter
winter weather when supplies as well as troops were sheltered in buildings,
excellent results were obtained by bombing.

The bombing of troop concentrations could in general be divided into
two separate types of targets, first, where troops were deployed in defensive
positions as discussed in other sections, and second, where troops were housed
in barracks areas, or in buildings. This second type of target was most
worthwhile during the winter months. This was especially true along the First
and Ninth Army fronts during the static situation pricr to launching the attack
to the RHINE.

Fifly-one aflacks were made on defended villoges. Information reports
as to resulis obtained are conflicting. Investigation showed that while civilian
casualties were considerably higher than military, these bombings did create
confusion, disruption of control, interruption of communications, and some
losses, and definitely did make the villagas easier for our ground froops to
atteck.
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The effect of bombing atiacks on troop cancentrations in the open, depioyed
in defensive positions, was found to depend largely on the dispositions in each
case and upon the ground plan fo follow the attack. Generally, it was found
that such attacks. if made, should be done in mass and should be immedidtely
followed by a ground attack. The details of this type of operation on large
scale are fully discussed in Chapter X under such operations as COBRA and
QUEEN. One effective example of this type, which was not part of a large
scale operation, was the use of fragmentation bombs on enemy troops in the
woods just west of NANCY (see Chapter X1V, FORET DE HAYE). This

produced g great slaughter and permitted our troops to advonce with only
mincr cpposition.

Communication cenlers were usually bombed as part of a local interdiction
program fo prevent or delay the movement of reserves and supplies, fo impede
the enemy’s withdrawal, or to deley his advance. In some instances where
the largets were in close proximily o the front they served as both priority il

and priority il fargets by delaying the enemy and at the same time aiding our
advance through the resulting confusion,

During the campaign $th Bombardment Division attacked ninety communi-
cation centers with varying resulls. Experience has shown the effect on the
enemy from the bombing of such targets depends on several factors: whether
it is a chokepoint inthe lines of communication ~ road or rail; whether there
is a satisfactory alternate road net in the area around the target; the dis-
position of the enemy troops: the tadical situation; the means of ranspor-
tation available fo the enemy; and the type of friendly troops affecied, i. e.
armor or infantry. Results varied in each case depending on these faciors.
An example of bombing of communication centers in preparation for the
assault was the bombing fo the front of Ninth Army and 21 Army Groupin the
area west of the RHINE in March 1945, Seven communication centers within
two to thirty miles of the froni were bombad for the harassing effect, and to
destroy and delay reserves. Subsequent investigation revealed military casual-
ties were light as most of the troops were deployed outside the towns. Roads
were blocked in the centers of the towns; however, since many dlternate routes
were available plus the fact the enemy had pradiically no vehicles, the results
were minimized. The main routes were also cleared in a short time. Rail lines
were affected but single tracks were in use in a very few hours. Telephone
tines were cut and were not reestablished. Thus, becquse of the extensive
network of roads, troop disposition, and distance from the front permitting
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ample fime for rehabilitation the tangible effects of the bombing were not
appreciable.

During the ARDENNES offensive medium bombers made seventeen attacks on
eight communication centers within the eneray salient. The object of all these
attacks was to prevent movement through the towns by cratering the roads
and filling the streets with rubble of destroyed buildings. While the overall
effect served to beat back the enemy offensive the resuits oblained from each
target varied.

Three of the communication centers, HOUFFALIZE, LA ROCHE, and
STVITH were ideal targets since the main north-south and east-west roads
pass through them and there are no satisfactory alternate routes. Also any
delay caused the enemy in his movement and build-up was vitally important
as it permitted time for our forces to establish defensive positions. Reconnaissance
showed traffic was delayed for twenty-four hours through HOUFFALIZE and
LA ROCHE by the attacks. ST VITH was attacked on 25 December and twenty-four
hours later only one-way traffic at reduced speed could move through the town.
The destruction of the town was completed by heavy bombers on 26 December.
PWs state that no traffic was permitted to move hrough the town and it was
placed off limits to civilian und military personnel. Maintenance work in the
area was also abandoned due to strafing, harassing, and bombing by Allied
aircraft. The attacks on the other communication centers aided in the overgl!
plan to delay the enemy by forcing him to use alternate routes.

In assaults on defended localities and where a static situation permitted time
for construction, fieid fortifications or open emplacements were encountered.
These included gun emplacements, tanks in hul defilade and hasty fortifications.
These targets are well-suited to attack by medium bornbers due to the capability
of the aircraft of placing a heavy concentration of bombs in a designated area.
Experience has shown, however, the bombing musi be coordinated with a
ground attack to gain maximum benefiis from the effect on the ¢ emy: shock,
disruption of com' “nications, casualties from direct hits or nec  misses, and
foss of control.

Medium bombers attacked such targets at DEMOUVILLE (scu. v of CAEN),
STLO and at SAARLAUTERN. The aftacks by ten groups of mediums on
strongpoints at DEMOUVILLE followed the capture of the northern half of
CAEN by the British 21 Army Group on 18 Juiy. Following the bombing, the
British forces advanced six miles with no opposition and reported the 16 GAF
Division was probably destroyed.
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ST MALO

At ST LO the mediums were assigned fargets, along with the heavies, fo
the southwest and west of ST LO. The mission was to reach strong points
inaccessible to the artillery. There were thirly attacking boxes, twenty-one of
which placed their concentrations in the target areas. Examination revealed
approximately 80% of the farget areas had been saturafed. Practically
everything above ground was damaged. Enemy troops in fox-holes suffered
casualties and were demoralized. Several PWs stated their officers had deserted
them due fo loss of control since communications had been severed. PWs also
reported substantial damage was done to vehicles. The will to resist was
generally weakened except in cases of 5S troops and some paratroopers.
Front line observers reported that hundreds of steel fragments had shredded
light vehicles, perforated heavier equipment, and cut tank ireads.

Throughout the period of operations there were several other attacks of
a similar nature — attacks against field fortifications — only on a smaller
scale, In each case the effects were comparable with relation to the weight
of effort used. The main benefits were disruption of communications and control
along with shock effect on enemy troops. Personnel casualties and damage
to equipment were achieved only by direct hits — which were rare — or by
fragmentation hits on froaps and equipment not under cover.

Permanent fortifications subjected to bombing attacks in this thealer were
generally of two types — the citadel or fortress and the pill-box. Destruction
of either by bombing has proved only a remote possibility with our present
weapons. In the case of the fortress 2000 or 4000 pound bombs generally
have been ineffective. A typical example is the citade! at ST MALO — bombed
on 8 11, and 15 August 1944. Subsequent examination revealed that
due fo the type structure there the bombs had no effect, A report of ground
observations states, "The ground south of the fortifications and within the
perimeter of the fort was well saturated with bomb craters of varying sizes.
There were indications that bombs had hit on top of the concrete structure
but with damage almost negligible. No appreciable damage was done by
bombing except fo antigircraft guns; other guns continued to fire". After
capitulation the commanding officer and nine of his staff were unanimous in
stating that the bombing had ne effect whatsoever on the surrender. in fact,
most of the officers stated that inside the innermost parts of the fort, the bombs
could scarcely be heard or the shock felt. (This was corroborated by some
released U. S. prisoners who independently made the same statement).

The fortifications at METZ, aftacked on 11 and 16 September pre-
sented @ somewhat similar problem although the structure and layout of the
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METZ

BREST

CHERBOURG

SIEGFRIED LINE

series of forts made them more vulnerable to air attack. Unlike the Citadel
at ST MALO many of the installations — barracks, utilities, and gun positions —
were either in the open or of less formidable construclion, and were hit with
befter results as related elsewhere.

At BREST, fortifications were not destroyed, but the resuliant disruption,
harassment, and attrition aided in forcing the garrison to surrender, as
replacements were not avaitable to the surrounded troops.

In support of the assault on the CHERBOURG fortificaticns the medium
bombers attacked eighteen positions, with results ranging from excelient and
effective to worthless and ineffective. Concrete revetted entrenchments were
effectively hit, destroying several large-calibre guns and causing casualties.
Bombs dropped on reinforced fortresses caused no damage. It is inferesting
to note that First Army reports of this first close support mission by medium
bombers after D-day showed that the bombing had a definite effect in that it
had a demoralizing and seftening-up influence on personnel and positions, in
addition to destroying the open gun emplacements, thus making the final
assault of the city easier.

in contrast to these more formidable structures, smaller pill-box instal-
lations of the SIEGFRIED LINE type were bombed in several operations. The
structure of these made them vulnerable to bombing only with a direct hit
of sufficient weight .However, due 1o the small size and camouflaged or con-
cealed positions of these less massive structures, direct hits were rare, Demorali-
zation, neutralization and disruption were an immediate after-effect of the bom-
bing. In many instances, communications were cut, causing a loss of contral.
Surprise, if gained by the air, plus an immediate assault by the ground forces,
were necessary to cchieve maximum benefit. Personnel deployed in open
emplacements if bombed before they could seek cover were killed or wounded
from direct hits or near misses. Troops in the area were dazed. With proper
saturation, interlocking bands of fire of the pill-boxes were also affected by the
piling up of dirt in the fields of fire resulting from the bombing. Conversely,
the craters provided excellent protection for the assaulting troops. Due to thefactor
of probable error of medium bombers, a minimum of 1500 yards "'safety margin™
between the aiming point and the front line troops was generally deemed
necessary. Without integrated artillery fires to fill this gap and neutralize
the fire of the "crust” of the enemy defense, plus an immediate assault by
the infantry, the benefit of two Important effects — shock and demorali-
zation — was lost.
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CONCLUSION

AVAILABILITY

SUITABILITY

Bridges, communication centers, fortifications, supply dumps — all assumed
considerable factical importance throughout this campaign. These pinpoint
targets are extremely difficult fo bomb accurately. The valuable contribution
of medium bombers has resulted from this capability. In the majority of their
operations the bombs were placed on or near the target. Accuracy has proved
to be the greatest guarantee of effectiveness of bombers. The type of bomber
is unimportant — the importance is in having a factical bomber capable of
precision bombing of well defined targets as well as capable of laying down
an effective pattern bombing.

FIGHTER BOMBERS

Fighter bombers, known by the enemy as “Jabos", performed a most
influential role in helping to crush the German war machine. Flying first,
second, and third priority missions throughout the campaign, their performance
was singularly constant, and their effort was distinctly felt by all elements
of the ground forces down to the lowest echelons. Ever in regrettable instances
of bombing or strafing of our own troops. the American soldier was quick
to realize that while such cases were unfortunaie, they were greatly outweighed
by the beneficial effects gained in the relentless effort to assist in defeating
the enemy.

The number of fighter bomber groups available varied as the campaign
progressed. in general, however, an equal proportion of fighter bomber groups
and one tactical reconnaissance group in each of the IX, XIX, and XXIX
Tactical Air Commands was available to provide air cooperation and close
support to the First, Third, and Ninth Armies respectively, While usually ade-
quate, at times the strength was insufficient for all demands. Due to the great
width of the Western Front, especially after the West Wall defenses had been
reached, the various armies, did, at times, launch semi-independent attacks,
without sufficient cooperating air strength. This was despite the flexibility of
the air organization mentioned previously, and was due to a reluctance on
the part of both air force and army group commanders to weaken a tactical
air command supporting one army in order to strengthen another, when
the importance of the effort of the two or more armies might be nearly equal.

It would be difficult to attempt to isolate or segregate any one activity of
the fighter bomber and make a positive statement that this, or that, effort
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FLEXIBILITY

produced the greatest effect. Rather, if is a combination of fighter and escort
activity in first priority effort, armed reconnaissance to isolate the battle areain
second priority effort, and armored column cover and ather close support
action in third priority activity that resulted in a more rapid progress of the
armies.

in this connection, combat experience of fighter bomber cooperation and
support has fended to emphasize certain overall effects and conclusions:

(@) The system of separate tactical air command operating closely with
respective armies, but subject to shifting or massing in support of one army
by a tactical air force headquarters produced the desired flexibility in their
use and control to meet changing tactical situations.

(b) Armed reconnaissance by fighter bomber aircraft to isolate the baftle
field on the front of an army, corps, or division, and subject to vectoring to
targets on close support missions on approved requests from the ground
unit produced positive results.

(c) A variation of the above was the system of armored column cover. Here
continous air alert aver a column to run inferference or to strike close-in tar-
gets on the front of advancing columns became recognized as a sound tfactical
principle.

(d) The previous conception that fighter bomber aircraft should not be used
on targets within the range of artillery was proven unsound. Acceptance or
refusal of requests for strikes against close-in iargets should be considered
with relation to the nature of the objective, the availability and location of
artillery, and other factical consideratians.

(e) Fighter bombers were effective against enemy artillery positions, fortified
positions, or dug-in infantry both in direct destructive action and by demorali-
zing the enemy troops.

(f) Fighter bomber action against concrete pillboxes, bunkers. casemated
gun positions, etc. was not particularly effective.

(g) There was an ever present need for increased night fighter and night
intruder activity by our tactical air force.

It was, of course, axiomatic that before any campaign could be initiated
the air forces must secure and maintain air superiority. It is important
to note, however, that ccatinuous occupation by our tactical air force of
the air over the front in second and third priority missions assured the
maintenance of air superiority without loss of close cooperation. Our
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ARMED RE-
CONNAISSANCE

fighters jeftisoned their bomb loads and accepted, or forced combat upon, the
GAF when the occasion arose,

The fighter bomber cooperation and support available to the armies
varied according to the demands of the moment. First priority
missions of providing escort to medium bombers, and, when the factical
situation warranted it, of flying area cover or fighter patrols defracted
from the total number of aircraft qvailable for close support in some
instances. However, due fo the flexibility of the organization achieved by
the Ninth Air Force, fighter groups were shiffed from cne faclical air com-
mand to another according to the immediate needs of the armies or
according to the particular phase of ground operations, This provided an
arrangement suitable for the best interest of the air-ground overall effort,
and on certain occasions, such as during the ARDENNES counter offensive,

provided maximum fighter bomber effort to combat commanders of the units
engaged in that sector.

One of the outstanding developments of the tactical air forces supporting
our armies was their armed reconnaissance missions conducted to the front
and flanks of the ground units. Reports from army, corps, and division com-
manders cre unanimous in this respect. From the initial beachhead in
NORMANDY, through the breakthrough at ST LO, the pursuit across France
and Belgium, the winter position warfare, the crossing of the RHINE and the
final drive, the fighter bomber, ranging forward on rail and road cutting
missions, harassing troop concentrations, strafing and bombing of enemy
columns on foot or in motor or rail transport, harried the enemy and delayed
his shifting of reserves and supplies. This in turn helped army and corps com-

manders to strike hard at weak spots and exploit advances while limiting the
enemy's ability to strike back effectively.

Armed reconnaissance of fighter hombers as far south as the LOIRE
River in NORMANDY aided in secling off that battle grea. Deep armed
recce uncovered the possibilities in the FALAISE-ARGENTAN trap, harassed
the enemy's attempt to pull out cf the ELBOEUF pocket and escape
across the SEINE, and, by battering elements of twenty German divisions
in the MONS area in their desperafe altempt to reach the SIEGFRIED

LINE, shared the First Army's decisive victory at MONS

in  Sep-
tember 1944,

To the end of the campaign, armed reconnaissance missions continued.
Variations in procedure were developed, and one in particular is mentioned
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here to show ifs effectiveness. The period was the enemy’s ARDENNES counter-
offensive in December of 1944 and January 1945. Weather was unsuitable
generally for air operations throughout this period, but full advantage was
taken of such periods as did permit sorties. The area of the BULGE was
divided, roughly, info three parfs, i.e. a northern and a southern ares
of the salient, and the area east of the base of the wedge. Fighter hombers of
the Ninth Air Force were assigned close-in armed reconnaissance missions
within these areas, and were given the mission of attacking ali enemy move-
ment. In the early days when he was on the offensive this was o break up the

- enemy's atlacking spearheads, and fo disrupt his supply and reinforcement
schedules; later it was to prevent his attempted orderly withdrawal from
the salient. This effort was coordinated closely with the extensive interdiction
program in the area fo the immediate east of the base of the salient, which is
described in Chapter 1V, This alone was of maferial assistance in qiding the
ground units to stop the counter-attack, and later to turn the enemy's ambitious
effort into a costly failure; but it did not stop there. By means of close planning
between air and ground staff officers ot army-TAC level combined operations
centers, fighter bomber aircraft were vectored from armed reconnaissance
missions in the battle area to specific targets on the front of corps and divisions.
While this was not new in theory it was developed 1o a high degree during
this period. In some instances the time lag between the receipt at the combined
operations centers of a specific request from corps or divisions, the consi-
deration and accepiance of the request, the passing of it to the controller at the
fighter control center, and the diversion of fighter bombers to the target where
the leader checked in by means of ViHF radio to the forward ground controlier,
was a matter of minutes only. This time interval varied, but where communi-
cation facilities were adequate, and ihe target requested urgent, beneficial
results were cbtained quickliy.

Another varigtion of armed reconnaissance missions was made possible
by the installation of VHF radios in the lead tanks of armored columns and the
establishment of two-way ground o air communications between the armor
and the fighter bomber over the column. This action was taken just before
the break-out at ST LO. and produced a form of air-ground cooperation
known as “Armored Column Cover”. Armored column cover, which might
well be termed "the flying commanda”, was of particular value in protecting
the unit from enemy air attack and in running interference for the spearhead
of the column by destroying or neutralizing ground opposition that might
slow it down or stop it. The amount of armored column cover varied with
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the ground situation -- how fast the front was moving, whether the armor
o was spearheading ahead of the infantry, and, if so. how far, and the nature
s and strength of enemy opposition being encountered. Flights of from four

: to twelve fighter bomber aircraft were usually provided. When enemy air FIGHT
l attack could be expected, twelve ship flights were used with four of the air- BOMBI
e craft flying top cover for the other eight. Four-plane flights were used when ARTILI
available gircraft were limited or when little opposition from the air or ground
E g was being encountered. Eight-plane flights probably were used most fre-

TRV AR DE g K

quently. Flights operated on the rotation plan, one flight remaining over

the column untii relieved by another, thus assuring continuous cover during -
: daylight hours.
, The decision of the Ninth Air Force to give high priorify fo armored column
i cover in a fasi-moving or fluid situation from the break-out in NORMANDY to

the final drive across Central Europe made a successful contribution fo the

: success of the ground units in breaking through and encircling the various
elements of the German armies. The flights allotied to column cover habitually
checked in by radio with the forward ground controller, and, in the case of
relief of a flight already over the column, with the flight leader present. This
permitted the attack of any immediate, specific fargets. After this had been
dispased of the flight leader patrolied ahead of the armared column, as deep
as thirty miles along ifs axis of advance, in an intensive search for enemy
vehicles, troops or artillery. This effort permitted our armor far greater freedom
of action than would have been otherwise possible. Several examples cre
quoted herewith:

“In one typical example of the effective air support, eight aircraft of the
362 Fighter Group were vectored by 4th Armored Division to five 88 mm guns
northeast of LORIENT, They circled until the area was marked with white smoke
then destroyed the guns with eleven direct hits”.

“Flying close coverto armored units in the DREUX—MANTES GASSICOURT—

, . CHARTRES — ETAMPS area eight P-47 aircraft chased away eighteen enemy

S5 fighter planes apparently dive bombing five miles east of OREUX and destroying

%& B two for no loss of their own". REQUI

1 & “Covering the 5th and 79th Infantry Divisions in the MANTES —GASSICOURT MISSIC
i areq 258 Group destroyed or damaged several tanks, shot up barges carrying

enemy tanks across the SEINE, chased away two FW 190s and scored a direct

hit on e machine gun nest marked with smoke".

As stated in conclusion (d) above, the previous air force conception that
fighter bomber aircraft should not be used on targets within the range of

42




FIGHTHER
BOMBER VS,
ARTILLERY

REQUEST
MISSIONS

ground artiliery should not be an inflexible rule. Early in the beachhead phase
in NORMANDY it became apparent 1o staff officers in the combined qir-ground
operations centers that various factors affected this preconceived tenet, and
that each request should be considered from all angles rather than denied
because the target was within the range of artillery. If for no other reason
than that of the storms that swept the OMAHA and UTAH beaches in late
june 1944, causing a serious disruption of the scheduled suppiy of artillery
ammunition, and in some instances a delay in the arrival of supporting artil-
lery units, a refusal of requests from corps and divisions for close air support
against targets that were within artillery range could have had a serious
effect on our efforts to consolidate the beachhead and capture the Port of
CHERBOURG.

Furthermore, best results were obtained from fighter bombers in their
close support role when the fighter bomber attack was concentrated on key
points of resistance within very close range. Range dispersion of our heavy
artillery capable of firing an equivalent weight of projectile, i. e., the 240 mm
howitzer or the 8" gun or howitzer would nol permit fire this close, even
if this artillery or the ammunition therefore were always available. On the
contrary, effective bombing with 500 ib. GP or 260 Ib. fragmentation bombs was
conducted by fighter bombers against close-in enemy positions sometimes
within 300 to 500 yards of our own forward elements. Moreover, it was felt
by many commanders that the terrific destructive effect on personnel,
materiel, and morale of a fighter bombe: attack concentrated on close-in
enemy positions was worth more than any artillery preparation, if the air
aftack was followed immediately by a determined infantry attack. Cooperation
of the tadtical air commands in this matter was noteworthy, and operations
officers, both air and ground, judged the validity of the request on these factors
in their acceptance or refusal of the mission,

During periods when movement was relatively slow, requests were numerous
and frequent from corps and divisions for close support fighter bomber attacks
against enemy strong points, dug-in infantry, dug-in tanks and self propelied
guns as well as other artillery. This condition existed in the NORMANDY beach-
head qreaq, in the drive to capture the Port of CHERBOURG, in the area between
the SIEGFRIED LINE and the ROER River, in the ARDENNES salient, and at
all times except in the mobile phases when such support was more or less furn-
ished automatically by armored column cover. Aircraft were available in sufficient
numbers only to accept the most pressing of these requests, and then only
after zommitments for first and second priority missions had been fulfilied,
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This required careful screening and sifting of such requests gt the combined
operations center: so as fo insure that the maximum availoble effort could be
funneled into the suclor where the main effort was being made. Here again
the advantages of e flexibility attained in a combined operations center
became apparent. It was agreed generally by all commanders that the fighter
bomber produced direct, tfangible and effective results in softening up and blasting
outenemy strong points and other defensive positions and enabled the infantry
to push ahead more rapidly and successfully.

it is true that in the early stages of the campaign certain fargets ciose-in to
the forward ground troops were accepted, which lafer experience proved to be
unsuitabie for attack. Concrete pillboxes, and casemated guns were among
these. It was found that, except for blast effect or the effect on the morale of
the occupants, no worthwhile results were achieved. In some cases, too, where
infantry was well dug in and dispersed. the resulis were disappointing. However,
out ‘of this early experience there was developed the reqily fine team work
of the air-infantry and air-tank combinations.

Many aids ta this effective teamwork were developed. The effectivness of
the armored column cover has already been discussed. In addition, other
procedures were developed to improve the close-in bombing of enemy dis-
positions. These included counter-flak fires by our own artillery before and
after the bombing run of the fighter bomber; deception attained by fighter
bombers in remaining over the area after an attack and making feints at the
enemy to keep him down while our infaniry closed in, marking the target
by colored smoke and other details not hecessary to mention here. That these
were successful and effective may be shown by the fact that early in the campaign
fighter bomber strikes seldom were called for on targets closer than 1000 yards
10 our troops, while later experience showed that seasoned troops welcomed
a strike sometimes within 300 yards of their own position.

Concurrently the air forces develope. a method of contro! that should be
mentioned here, and its efiectiveness noted. This was the extensive use of the
MEW and SCR 584 radar sets by forward conirollers in controlling and direct-
ing fighter-bomber aircraft to targets during the winter munths when adverse
weather condifions prevented visual selection of objectives. Without going
into the technical aspects of this procedure, forward direcor posts close fo
the leading factical echelons were established by the factical air commands.
Fighter bombers were led to the farget area by radar and radio control, over
the overcast, put info the proper approach and taken down through the over-
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cast direclly over the target where the pilot made final adjusiment for the
attack. Accurate resulis generally were achieved, and the effectiveness of the
effort testified to by ground commanders. To mention specific instances,
ZULPICH, SCHLEIDEN and EUSKIRCHEN, in the western RHINELAND, were
harassed by fighter bombers on days when visual observation and selection of
objectives were impossible. Reports from prisoners of war, together with obser-
vation afler the centers fell into our hands showed that these “blind bombing™
missions curfailed efiectively the enemy’s use of these fowns as supply centers,
troop concentration areas, or centers of communication.

There was one deficiency in tactical air action that was evident throughout the
campaign in Europe. That was the dearth of night fighter and night intruder
operations. When weather permitied, the fwo night fighter squadrons turned
in a good performance, but there was never enough. From the early days in
NORMANDY when reports from PWs, French civilians and our patrols
showed that the enemy formed his columns at last light preparatory to moving
throughout the night, through the ARDENNES Counter Offensive phase, during
the early stages of the REMAGEN Bridgehead over the RHINE, and to the
end, it was apparent that a lack of night air activily dliowed the enemy the
freedom of movement which he had lost by day and permitied him to redis-
pose and resupply his forces with little danger of interference. There were
many instances of considerable enemy air aclivity at dusk, and quite often
at night. While the number of these sorties was never enough to cause a
serious threat to our ground activities it did appear to be a greater effort
than we could summon.

RECONNAISSANCE AIRCRAFT

Any discussion of strategic and tactical air power must necessarily include
the effects of reconnaissance aviation which supplied much of the information
upon which our inteliigence was based.

Prior to D-day, tactical reconnaissance, as well as strategic reconnais-
sance, provided much and supplemented all information concerning fargets for
preliminary air operations. A wealth of information was furnished on aircraft
concentrations, airfields, and aircraft production facilities which eventually
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resulted in large scafe aftacks on these potentials of enemy resistance fo the
landing and subsequent operations. Although considerable informafion on enemy
airfield and aircraft production came from other sources, aerial reconnaissance
furnished a major portion of the information necessary before an operationally
saund gerial attack could be undertaken. Confirming ground inteiligence,
photographic reconngissance was employed to determine exact locations of
V-weapon sifes, beach defenses, and other similar enemy instalialions.

During this same period, prior to D-day, basic photographic cover was
flown repeatedly to provide map supplements fo troops for use throughout the
campaigns of NORMANDY and Northern France. Supplementing the photo-
graphy as it was being made, visual reconnaissance maintained a steady patrol
throughout the area that was soon to have an immediate tactical interest,
alerting invasion forces fo such enemy froop dispositions that were observed,
Simultaneously, the beaches themselves were photographed at very low
altitudes fo enable infeliigence agencies to make minute investigations of the
defenses and obstacles to be encountered, and reconstruct defensive installa-
tions in England and elsewhere for use by the invasion forces in perfecting
atechnique of attacking them. The work of lactical reconnaissance also furnished
much of the information necessary to construct the detailed scale models of
the beaches which the assqult forces used in pre-invasion planning. The V
Corps which conducted the landing operation on OMAHA Beach, in recoun-
ting the activities of the air forces prior o D-day. had this to repart:

"fa landing operations the most beneficial effects of air support are
derived from fighler bombers and reconnaissance planes. The reconnais-
sance planes provide photographic cover of the area to be assavited and
thus supplement the available maps.These photographic reports greatly facili-
tate the planning of an operation and make possible the preparation of
detciled plans for the assault upon enemy strong points which riight other-
wise have escaped notice and greatly hampered the landing and reinforce-
ment of assault forces. Recannaissance aircraft also provide a reasonably
accurate means of determining what artillery support is available to the
defending force, and make possible the early neutratization of this fire
power by fighter bomber attacks and naval gun fire”.

The role of reconngissance during the isolation of the batilefield, both be-
fore and after D-day, was clear cut. It furnished the bulk of the information
required to accomolish that mission. Surveillance of highways, railroads,troop
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concentrations and movemeats enabled bomber forces to strike critical points
and thus disrupt the flow of units and reinforcements destined for the batile
area. The information obfained by cerial reconnaissance on supply and storage
facilities, coupled with surveillance of routes of communication also enabled
bomber forces o aftack key targets, thereby preventing the flow of vital
supplies fo enemy units already in the battle areas. Also, during this phase
bomb damaje assessment missions supplied information on the condition of
railways,marshalling yards, rolling stock, rail and highway bridges, supply
dumps, warehouses and other installations. In addition to ifs value in plan-
ning air aftack, and its aid in determining the necessity for further attacks,
the same information was vital fo ground forces in determining the actions
and in estimating the capabilities of the enemy.

The importance of photographic reconnaissance fo troops in combat varied
with the degree of mobility along the line. In a rapidly-moving situation, photo
reconnaissance fell into secondary importance while close visual reconnais-
sance came to the fore. In a stafic situgtion or in operations against highly
fortified areas such as a defer.ded river bank, fortified cities, or complex de-
fenses like the METZ forts or SIEGFRIED LINE, ground forces relied on photo
reconnaissance fo provide them with detailed information of enein; adlivity
and for close terrain study for coming operations against a stabilized front.
Lieutenant General Collins, commanding general, VIl Corgs soy» of the opera-
tions of aerial reconnaissance in connection with the ROER River crossings:

"As with landing on a hostile shore, aerial reconnaissance is particu-
larty valuable prior to and during a river crossing. The photographic cover-
age, particularly of obliques, for the ROER crossing was splendid. They
showed every detail both as fo the status of the river bed. banks, enemy
defenses and the terrain beyond the far bank. They were distributed down
to battalions and were of tremendous help. | have never seen better aerial
photography. Daily visual reconnaissance by armed reconnaissance planes
was also of great help especially after the crossing had begun. Artillery
liaison planes, as usual, were invaluable for aerial adjustment.”

it was often possible when time was available, or when the need for
them could be anticipated, to provide at battalion level or lower, large scale
photographs on which were annotated the major enemy defense installations
and from which offensive adtion couid be planned, even to the extent of briefing
combat patrols. These advantages were for the most part denied the enemy.
An attempt was made to provide daily photographic cover across the army
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VISUAL RE-
CONNAISSANCE

group front to depths from 10,000 to 15,000 yards. Weather was the only limit-
ing factor.

One of the developmenis involving photo reconnaissance was the prepara-
tion of obiiques for artillery. By use of the Merfon grid superimposed on ob-
liques, accurate fire could be placed on targets suitable for corps ang army
artillery. The combination of information from vertical photographs, and firing
aids from obliques provided offensive capabilities superior to any enjoyed by
the enemy. Flak positions located from photographs provided targets for the
counter-flak programs for profection of low-flying aircraft, thereby permitling
the aircraft to give more effective cooperation to the ground forces. Engineers
used photographs extensively for mapping and for map suppiements,

In addition to mapping and intelligence photography as flown for front
line troops and artillery, photography was used in the planning slages of all
operations by the various staff sections at all echelons of command. Photo recon-
naissance was helpful in staff work involving route planning where bridges
were encountered, the passage through or occupation of inhabited areas ‘which
had been affected by bombing, terrain studies for all purposes, and the loca-
tion of headquarters and hospitals. It was considered a part of planning for
operations against particular objectives, such as fortified positions for example,
to provide assault troops with individual prints or large scale mosaics. Town
plans were prepared from photographs and used for control in street a.d
house-to-house fighting.

Of particular note and value was the development of close cooperation
between visual reconnaissance aviation and fighter bombers, Having focated @
suitable target for attack, reconnaissance pilots, through their own VHF sets, or
by actually leading available fighters to the iocation, got immediate action and
profitable results over and above those preplanned or requested from the
ground.

During daylight, the visual reconnaissance employed against routes of ud-
vance available to the enemy provided an early warning against any large
scale enemy movement by road or rail, enabling ground commanders to take
adequate preventive measures. Plotting all observations of movement made
it pos.ible to establish trends of movement, although it was seldom that the
actual nature of the movement was revealed.

The full effect of reconnaissance aviation was limited by several factors,
which included the inherent limitations of the aircrgft, weather and difficulties
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incident to the planning for and distribution and evaluation of the information
obtained.

It was found that in our necessarily high-speed reconnaissance aircraft a
pilot-observer could not discover or pick up enemy front line dispositions —
nor could he often enough identify forward elements of our own iroops when
in deployed formations, This requires detailed observations immediately over
the heaviest flak areas and probably cannot be solved without the use
of an aircraft capable of carrying an observer. As a result, aerial recon-
naissance did not provide adequate information of enemy front line dis-
positions and strength of or changes and shifts in the order of baftle of
his forward eiements,

Whil> reconnaissance was effective in discovering large movements of
troops in all areas, this too was partly nullified by the limitations of en air-
craft unable to perform tactical reconnaissance at nighi. As hes been men-
tioned previously, the enemy moved freely at night and almost at will. During
the long period of bad weather through the early winter, and at the very time
that von Rundstedt's armies were massing for a counter-offensive, the nights
were often clear and reconnaissance would cerfainiy have disclosed the unusuai
activity in the EIFEL. Bad weather, the crucial factor in cll air action has, of
course, a catastrophic effect on the continuity of reconnaissance and in this
case permitted the build-up for tha battle of the ARDENNES without our knowl-
edge. The extreme necessity of maintaining this recsnnaissance demands that
reconnaissance groups be based much closer to the front than was done in
this campaign, This would have permitted advantage to be taken of transient
but favorable local weather.

The difficulties encounterea in planning for and in Jistribution and evaluation
of information obtained from reconnaissance were in part due to the centrali-
zation of reconnaissance at army levels but also were largely aftributable fo
deficiencies of the ground forces in this respect. No doubt, the shortage of
reconnaissance units demanded their centralization at the army lavel in order
to provide flexibility and economy of force. An expansion of the force might
have permitted some very worthwhile decentralization — but under those con-
ditions it then became imperative fo insure rapid distribution and evaluation
down through the chain of command, which of course, was a ground force
responsibility. As a whole, this distribution was foo slow — it took too long to
get both reports and photographs to division levels. Again in gresenting re-
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