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Foreword

This volume, the third in a series of historical case studies of important air
power missions, addresses the most controversial (and arguably most signifi-
cant) air power mission of all — strategic bombardment. The ability of aircraft
and missiles to destroy or disrupt an enemy’s war-making potential and to
break or weaken his will to resist, independent of the actions of ground and
naval forces, has served as the central theme of air power theory and as the
rallying point of air advocates, who made it the raison d’étre for independent
air forces. Written by well-known military historians, each chapter stands alone
as a case study of an important stage in strategic air operations; combined, the
chapters provide a comprehensive and insightful analysis of the theory and
practice of strategic bombardment from its inception in World War I through
the Gulf War of 1991,

From “Boom” Trenchard and “Billy” Mitchell to John Warden and Charles
Horner, the vision of air power prophets and airmen is tested against the reality
of bureaucratic inertia, aircraft capability, technological advances, and bombing
accuracy. Seldom in the twentieth century has technology fully met the de-
mands of air power theory. Yet in each era a practitioner of the art appears,
such as Harris, Spaatz, LeMay, or Horner, who in some measure modifies
prevailing doctrine and stretches the paradigm of his time and circumstances
to achieve extraordinary results. Technology, of course, is the prime determi-
nant of doctrine and operations. This exceptional volume surveys the entire
history of strategic bombardment and its technology, from the Zeppelin and
Gotha of the Great War to the F-117 and the penetrating precision guided
bomb of the Gulf War. The reader will find technological advances — such as
radar bombing and range-extending air-to-air refueling — that answer one
problem only to produce new requirements and expectations that demand more
advanced technology. Guided munitions, while offering remarkable precision,
have underscored the problems of strategic intelligence collection and dissemi-
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nation, and of locating and attacking both fixed and mobile targets.

This volume also examines the changes in the public’s perception of
strategic bombardment. The exaggerated fears of a “knockout blow” and near
total destruction bruited about before World War II gradually were replaced by
a general acceptance of area bombing and contemporary satisfaction at the ca-
sualties inflicted on the foe during the war itself. That public tolerance evap-
orated soon after the appearance of the atom bomb. The ever-present threat of
a civilization-ending global nuclear war continued for another forty years and
made the B-52 bomber and intercontinental ballistic missile both symbols of
ultimate destruction and potent tools of nuclear stability. Indeed, public
acceptance of combat casualties for both friend and foe has steadily declined
in the latter half of the twentieth century. If the World War II bombing of
Berlin and Tokyo resonated favorably with public opinion at the time, changing
attitudes by the 1990s would never have condoned such an approach to the Gulf
conflict.

Finally, later chapters in this volume consider some of the most significant
missions and accomplishments of the United States Air Force during the Cold
War. They examine the actions and events associated with strategic air power
that helped repel or deter communist aggression and protect the vital interests
of Western democracies throughout the world. The U.S. Air Force’s commit-
ment to strategic air power has been consistent and seamless since the days of
the B-17 to the era of the B-2. Through the development and elaboration of
strategic air warfare capabilities and thought, it has created a modern world in
which global air power will be the strategic instrument of choice for power
projection and presence in the twenty-first century.

RICHARD P. HALLION
The Air Force Historian
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Preface

No subject provokes greater emotion or more strongly held views than does
strategic bombing. One can find numerous histories of specific strategic bomb-
ing campaigns and of strategic bombardment during a particular war or period.
Some of them, as is increasingly the fashion, have measured strategic bombard-
ment against the ethos of another era and found it driven by dubious technical
or ideological imperatives. Others have superimposed strategic bombardment
on military hypotheses and portrayed it evolving or unfolding to become the
decisive instrument of warfare, making all other forms of combat obsolescent.
Balanced, reasonably dispassionate histories of this subject are difficult to find.

Case Studies in Strategic Bombardment is not only a balanced work, but
acomprehensive one. It covers the subject from its conceptual beginnings near
the turn of the twentieth century through an assessment of its most recent
application in the 1991 Gulf War." In scope and content, there is no other
anthology like it. Although commissioned by Maj. Gen. Perry McCoy Smith,
then U.S. Air Force Director of Plans, the contract authors approached their
respective topics independently and without constraints, except in the space
allotted by their sponsor. Collectively, their history of strategic bombardment
is reflective and interpretive, yet it has the ring of truth. Their analyses and
assessments address hard military and moral issues, and their contribution to
this arena of military history is significant.

The contract authors had completed a review of their respective contribu-
tions in 1990 when the advent of the Gulf War prompted another chapter,
prepared by Richard Davis of this office. This supplement and the intervening

* Other historical case studies in this series are Benjamin Franklin Cooling, ed., Case Studies in
the Development of Close Air Support (Washington, D.C.: Office of Air Force History, 1990), and
Benjamin Franklin Cooling, ed., Case Studies in the Achievement of Air Superiority (Washington,
D.C.: Center for Air Force History, 1994).
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demands of World War II and service anniversaries, regrettably, delayed
publication of their work. If some of the bibliographic essays have become
dated, the fault lies here, not with our authors who ably discharged their
commissions.

Besides the authors, we are indebted to a number of people who organized
this work and brought it to press. Herman S. Wolk, B. Franklin Cooling, and
the late Col. John F. Shiner (USAF, Ret.) structured this volume, and it was
undertaken at the direction of Richard H. Kohn, then the Air Force Historian.
Barbara Wittig, the editor, rendered the manuscript uniform mechanically and
stylistically, executed the layout, and otherwise attended to all of the myriad
details in publication. Graphics support was provided by Veronica Williams
and SSgt. Dee Blake of 11th Communications Squadron, Headquarters Air
Force Graphics. Evelyn Buhl of the same organization executed the cover
design of Robert E. Bell. Special thanks are owed to the 1st Combat Camera
Squadron, Office of the Secretary of Defense Public Affairs, and to Lee
Kennett, who, in response to a request at the last minute, contributed a provoc-
ative concluding analysis of strategic bombing from its inception through the
demise of the Soviet Union and the inactivation of the Strategic Air Command.

R. CARGILL HALL
Air Force History Support Office
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Introduction

David Maclsaac

Not least among the problems facing the student of military aviation is the
absence of an accepted, or agreed upon, vocabulary among those who have
chosen to write on the subject. As Professor 1. B. Holley, Jr., observed, this
problem begins with the practitioners themselves. “One is struck by the absence
of standard or stable terminology. In each new resurgence of interest . . ., those
involved seem to have coined virtually a whole new vocabulary.”! Subsequent
commentators, historians, and analysts struggle with the difficulties thus
generated, sometimes despairing of any hope of progress in defining the
“vocabulary from which on the basis of observed usage the grammar of air
power may eventually be compiled.””?

With regard to strategic bombing specifically, practitioners have, on the
whole, a better record of semantic consistency than commentators, some of
whom have felt no compunction to distinguish strategic bombing from any
other form or forms of aerial bombardment. Yet practitioners themselves are
not absolved in this respect; they too have been happy on occasion to label as
strategic bombing any kind of aerial bombardment that they think worked in the
circumstances of the moment. In short, strategic bombing has been the term
applied over the years to at least three distinct visions of long-range aerial
bombardment: one aimed at the devastation and destruction of industrial and
population centers on a vast scale; another aimed at assisting surface forces;
and a third form involved the systematic attack on selected targets considered
critical to the enemy’s war-making potential. Looking back to the late summer
and early fall of 1917, one is reminded that each of these three types was
clearly distinguishable from the very beginning.
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On July 11, 1917, the British Cabinet met to discuss the German aerial
attacks of May and June on London. A committee of two — Prime Minister
Lloyd George and General Jan Smuts — was appointed to make recommenda-
tions.

This was a crucial moment, perhaps the crucial moment, in the history of strategic
bombing. Apprehension had laid hold of men’s minds and many were certainly driven
by the strong motive of fear. The climate was sympathetic to radical proposals. General
Smuts, to whom Lloyd George left the work, was a visionary and far-sighted man.?

The resulting Smuts Memorandum of August 17th, the paper that led directly
to the establishment of the Royal Air Force (RAF), discussed air warfare in the
following terms:

As far as can at present be foreseen there is absolutely no limit to the scale of its future
independent war use. And the day may not be far off when aerial operations with their
devastation of enemy lands and destruction of populous centres on a vast scale may
become the principal operations of war, to which the older forms of military and naval
operations may become secondary and subordinate.!

At the time these lines were written, neither General Douglas Haig, the
British commander on the Western Front, nor his loyal air commander, Air
Marshal Hugh Trenchard, found them relevant to the existing military situation
in France (although Trenchard, to be sure, would come eventually to embrace
them wholeheartedly). And yet it is to this vision expounded by General Smuts
that we can trace the roots of what others would later call area attack, morale
bombing, terror bombing, fire bombing, indiscriminate bombing, and the like.

A second vision, less cataclysmic and tied more closely to the war on the
surface, was offered by Winston Churchill when he was the British Minister of
Munitions in October 1917.

It is improbable that any terrorization of the civil population which could be achieved
by air attack would compel the Government of a great nation to surrender . . . . Nothing
that we have learned of the capacity of the German population to endure suffering
Justifies us in assuming that they could be cowed into submission by such methods, or,
indeed, that they would not be rendered more desperately resolved by them. Therefore
our air offensive should consistently be directed at striking at the bases and communica-
tions upon whose structure the fighting power of his armies and his fleets of the sea and
the air depends. Any injury which comes to the civil population from this process of
attack must be regarded as incidental and inevitable.’

This view of Churchill’s — which he felt obliged to abandon early in World
War II owing to the operational limitations of the RAF — speaks to what we
might today call long-range interdiction and to what, in fact, occupied the
“strategic” air forces frequently during World War II, as in the bombing
immediately before and after the assault on Normandy.

A third vision is that of precision attack against carefully selected targets
chosen from among potential “bottlenecks” in enemy war production. Although
normally attributed almost exclusively to the work of the Air Corps Tactical
School in the 1930s, this idea can also be traced to late 1917, in the plan drawn
up by Lt. Col. Edgar S. Gorrell, head of Strategical Aviation, Zone of Advance,
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American Expeditionary Force. Although the plan was approved, the means to
effect it could not be found before the war ended. Still, since it remains the
“earliest, clearest, and least known statement of the American conception of the
employment of air power,”S it deserves mention.

“When we come to analyze the targets,” Colonel Gorrell wrote, “we find
that there are a few certain indispensable targets without which Germany cannot
carry on the war.” A few paragraphs earlier Colonel Gorrell had offered some
specific examples:

The manufacture of [German] shells is dependent upon the output of a few specific,

well-known factories tuming out the chemicals for them, so we can readily see that if

the chemical factories can be blown up, the shell output will cease . . . . The same is true

of airplane output; the large Mercedes engine plants and the Bosch magneto factories

are [both located in Stuttgart], and if bombing airplanes . . . can inflict damage on one

or both of these plants, the output of German airplanes will cease in proportion to the
damage done.’

Colonel Gorrell’s detailed plan even included a section on difficulties to be
encountered that reads today like a listing of the actual problems encountered
in World War II! Among other things, his plan embraced navigation training
and adequate aerial maps; effects of weather on operations; force structure (not
only aircraft but crews, bombs, logistics, and so on); basing considerations
(size, location, and proximity to the enemy, among others); intelligence
requirements; communications; and the significance of concentration of effort.
In this final respect, Gorrell wrote what could be considered the first draft of
the British and American 1943 Casablanca Conference Directive:

There are two large systems of aerial bomb-dropping. One is what is known as daylight

bombing; the other is night-time bombardment. There are many arguments both in favor

of and against each kind of bomb-dropping, but it goes without saying that our efforts

should be directed against the German objectives both by day and by night, giving the

Germans no rest from our aerial activities and no time to repair the damage inflicted.
[Emphasis added.]®

Despite such early theorizing, World War I ended before strategic bombing
received any real test. As one result, during “The Long Armistice” of 1919—
1939 virtually no progress was made toward a consensus of what the term itself
implied. The absence of significant data on the effects of such bombing as did
occur left everyone free to define strategic bombing as one might. The only
matter on which widespread agreement could be found was that tactical
aviation had come to play an increasingly significant combat role in each
succeeding year of the war.

More important than the relative effects of military aviation on the outcome
of World War I was the impact of that war on the future of air power. The
interminable trench stalemate on the Western Front led inevitably to a deter-
mined search for the means to restore mobility — and hence, it was hoped, to
restore decisiveness — to warfare. Here, advancing technology made air power
appear particularly promising. In this respect, the war’s appalling length and
death toll led others to see in the emerging potential of air power — in particu-
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lar strategic bombing — a means to attain a quicker — and hence, some ar-
gued, a more humane — route to victory.

Foremost among the airmen who fostered such ideas were Bri g. Gen.
Giulio Douhet in Italy, Sir Hugh Trenchard in Great Britain, and Brig. Gen.
William “Billy” Mitchell in the United States. Douhet was the most strident of
the three, seeing a long-range air force composed entirely of bombers (called
battleplanes) as both necessary and sufficient to secure command of the air, that
18, air superiority from which, he argued, victory in war must inevitably follow.
Trenchard’s view was broader and included the concept of air control, in which
military aviation was applied to the functions of policing the Empire. Mitchell’s
approach was the most flexible of the three, emphasizing that all future warfare
would be dominated from the air, and hence a separate air force, consisting of
all aircraft types and led by airmen, should be organized to capitalize on what
he saw as the virtually unlimited potential of emerging aircraft capabilities. The
vision of such prophets invariably outpaced the actual technical capabilities of
their air arms, despite continuing advances in speed, range, altitude, and muni-
tions-carrying capacity.

Most of the matters thus far addressed are treated in rich detail in Richard
Overy’s opening chapter to this volume, especially the extent to which develop-
ments in theory and force structure varied from nation to nation and in almost
every case devolved from compromise among conflicting viewpoints within
each nation. As Overy observes, “the imaginative and intellectual foundations
of strategic bombardment were laid long before such a technique became
technically and organizationally feasible on any large scale.”

The debate over bombardment doctrine proceeded at several levels. One,
among political leaders, addressed overall national strategy within the affected
nations; another occurred within the various air arms, among proponents and
detractors; and a third involved a part of the wider public debate. At each level,
the debate reflected geographic considerations of the nations involved and the
organizational setting of each nation’s air elements. The particular strength of
Overy’s work is the detail with which he illustrates this thesis with reference
to Great Britain, the United States, France, the Soviet Union, and Germany. An
important element of his detail centers as well on the technical and practical
problems associated with creating a strategic bombardment capability. Overy
reminds us that the development of such capabilities to the level we witnessed
during World War II was in no sense inevitable, especially given the disap-
pointing results of aerial bombardment in Spain, Ethiopia, and China on the eve
of that war.

William Jacobs’s chapter on RAF Bomber Command’s offensive against
Germany stresses the operational considerations that drove the course of de-
cision and policy. It has been thirty years since Noble Frankland decried the ex-
tent to which critics of strategic bombing have focused their attention on the
level of policy, at the expense of the determining operational factors,? a diffi-
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culty still faced by some historians today if we are to judge by Ronald
Schaffer’s Wings of Judgment or Michael Sherry’s Rise of American Air Power.
So far as Bomber Command is concerned, the relevant operational and tactical
considerations have never been more succinctly set forth than they are here.

Jacobs ranges confidently from early, naive assumptions governing the
bombers’ accuracy and defensive needs to such matters as aircrew rotational
policies and the important leadership roles of station, squadron, and individual
aircraft commanders. His tables and illustrations are models of their kind. When
he concludes that “rarely in military history has there been a greater disparity
between strategic intentions and the means to carry them out,” the reader is
reminded of one of the perennial questions too little addressed by today’s (and
tomorrow’s?) enthusiasts for one or another all-encompassing answer to
emerging problems.

Most American readers will find themselves on more familiar ground in
Chapter 3, where Stephen McFarland and Wesley Newton tell the story of the
U.S. Strategic Air Forces (USSTAF) between 1942 and 1945. Following brief
treatments of the background to and early operations of the U.S. effort, they
move on in more detail to the fall crisis of 1943, the winning of air superiority
early in 1944, the OVERLORD diversion of mid-1944, and, ultimately, the final
campaign of September 1944 through April 1945 when the combined efforts of
USSTAF and Bomber Command, finally loosed in full force, brought German
war production to a virtual halt. An unusual aspect of their treatment is the less
than flattering picture presented of General Henry H. Amold, Army Air Forces
Commanding General, who, they show, was not entirely fair in his dealings
with subordinate commanders, in particular, with Lt. Gen. Ira C. Eaker.

Like Jacobs in Chapter 2, their concluding analysis reminds us that the
major weight of the Combined Bomber Offensive was not loosed on Germany
until after the invasion at Normandy, a point often lost on earlier writers (J.F.C.
Fuller, for one) who often complained that important elements of German pro-
duction peaked during the summer and fall of 1944 “despite the heavy bomb-
ing.”'* More than 70 percent of the bombs dropped on Germany fell after July
1, 1944, a fact too little appreciated over the years; both of these chapters are
welcome accounts in this respect.

In Chapter 4, Alvin Coox presents an exceptionally well-balanced treatment
of the bombing of Japan, one that marks a distinct advance over most earlier
accounts in two important respects: first, he takes particular care from the
opening pages to treat the bombardment campaign in the context of the Pacific
War as a whole; second, he relates the Japanese side of the air campaign with
remarkable thoroughness and insight. Nor does he in any way slight the less
well-known aspects of the effort (Operation MATTERHORN, the unsuccessful
attempt to bomb Japan from China with B-29s, for one example), or the
ticklish questions regarding command arrangements, or the important role
played from afar by the seemingly ubiquitous General Arnold.



STRATEGIC BOMBARDMENT

As the first four chapters make abundantly clear, the role of individual
personalities in the story of strategic bombing far outweighs any other single
factor — including, I would argue, even technology. The roles played by men
like Smuts, Trenchard, Churchill, Roosevelt, Mitchell, Douhet, Amold, Spaatz,
Eaker, LeMay, Hansell, Marshall, Harris, Portal, Zuckerman, Lovett, and
Tedder (to cite only the most obvious) were at various points decisive in the
evolution of both policy and tactics affecting the bombing campaigns. To argue
that overarching trends were at work — that, in effect, the game would have
been played out pretty much the same with other players — is to my mind a
conceit into which historians and other commentators too often have fallen.'!

However that may be, as the essays by Jacobs, McFarland and Newton, and
Coox clearly reveal, the actual conduct of the war did little to resolve the
dilemma of finding a precise definition of strategic bombing. Each of the major
participants employed long-range bombardment aircraft in multiple roles, driven
to do so as circumstances and personalities determined. Looking back from
today’s vantage, one may suggest that strategic bombing came to mean differ-
ent things to different people, as well as different things to the same people at
different times.

If there is any one source to which today’s historian might hope to refer for
a precise definition of strategic bombing, it would have to be the United States
Strategic Bombing Survey. Its 323 constituent reports provide the most thor-
ough data base existing on the subject.’’ Alas, one will look there in vain. The
survey’s chairman, Franklin D’Olier, refused all pleas to seek a precise defi-
nition. For the survey’s purposes, strategic bombing would be all bombing con-
ducted by air forces designated as strategic, regardless of the targets attacked.

D’Olier was encouraged in this respect by the senior air commanders who
wanted assurance that no part of their effort be ignored in the final reckoning.
Also affecting his decision was a growing awareness that a measurement of the
effectiveness — as opposed to the effects — of the bombing that occurred in
Europe would not prove possible in the end."

Almost twenty years later Kent Roberts Greenfield, in his essay “Air Power
and Strategy,” addressed this question of definition as well as if not better than
anyone before or since. “What did [the airmen] mean by ‘strategic bombing’?”
he asked.

The term requires definition because it is inexact. It carries a charge of aspiration, if not
of boastfulness. It implies that the kind of air offensive to which it refers is the only
kind of offensive that is truly strategic. What the term, as used in World War I1, actually
meant was massive and systematic bombing of the enemy’s war economy and of the
enemy population’s will to resist. ... The term “strategic” bombing was used to
designate this unprecedented kind of warfare because no other acceptable term for it was
available."

In the years since World War II, strategic bombing in its classic sense has
not recurred. Certainly one of the reasons it has not is that the United States
built up and maintained strategic forces of such magnitude as to deter any
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nation with a similar though lesser capability. That story is the subject of
Chapter 5, Steven Rearden’s “U.S. Strategic Bombardment Doctrine since
1945.” Rearden divides the postwar era into four periods: 19451953, which
saw the emergence of what was then called the “air-atomic age”; 1953-1961,
the era of Strategic Air Command dominance, countervalue targeting, and
massive retaliation; 1961-1969, the McNamara era and a shift in emphasis to-
ward assured destruction and, increasingly, counterforce targeting; and the
period since the early 1970s that featured strategic arms limitation talks, the
waning of America’s previous superiority in the weapons of nuclear warfare,
and, ultimately, the demise of the Soviet Union. The latter event, concluding
a forty-year Cold War, also eliminated the raison d’étre of the Strategic Air
Command and of the strategic bomber configured exclusively as a nuclear
Weapons carrier.

Thomas Hone’s chapter, “Strategic Bombing Constrained: Korea and
Vietnam,” includes the significant narrative details, of course, but goes well be-
yond that in what is in fact a penetrating essay on the U.S. Air Force’s
continuing struggle to come to grips with the uses of strategic air power in lim-
ited wars, especially those when the specter of escalation to the nuclear level
is a possibility. The extent to which presidents and their advisers, both military
and civilian, can become entrapped in old (not to say wishful) thinking and lan-
guage when approaching new problems is his persistent, if muted, theme, along
with the idea that limited strategic bombing in an air-pressure campaign might
be in fact a new (or at least special or unique) form of warfare deserving special
attention.

Richard Davis’s chapter on “Strategic Bombardment in the Gulf War” pre-
sents a detailed account and analysis of the special concepts, equipment, and
innovative approaches that marked that conflict of early 1991. It provides the
context for the Coalition air campaign, stressing the technological and doctrinal
developments over almost two decades following the Indochina experience, the
onset of the Kuwait crisis, and the initial U.S. deployment and war plans. The
actual conduct of the air campaign is described and analyzed in considerable
detail, informed by Davis’s special access to many sources unavailable to aca-
demic historians and by numerous interviews with the principals involved.

The many successes of the Gulf War strategic air campaign, some un-
precedented, are spelled out, with emphasis on the new techniques made pos-
sible by the marriage of stealth aircraft with precision-guided munitions, aerial
refueling, and space-based navigation and communication aids. These were
widely noticed at the time, to be sure, but for the reader who takes the long
view of strategic air campaigns, several problems appear to have dogged such
efforts from the very beginning. In this respect, historians will notice in partic-
ular the difficulties prompted by force diversions occasioned in the shifting of
objectives and by the seemingly perennial tensions that bedevil communication
and cooperation between the intelligence and operations communities, some-
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times reflecting little more than differences in viewpoint between and among
determined personalities.

The seven chapters in this volume, taken together, constitute a truly
exceptional introduction to the history and theory of strategic bombardment
from initial conception through its classical application during World War II,
to its apparent transformation into a term now used somewhat loosely to de-
scribe any form of aerial bombardment undertaken to achieve a strategic
purpose. Surely, we can all hope that Noble Frankland was correct when he
wrote that “the introduction of nuclear weapons and guided missiles
has ... rendered a repetition of a long drawn-out campaign of attritional stra-
tegic bombing in a major war inconceivable.”'® Even if this is correct, it does
not likely mean that we have seen the end of aerial bombardment — via
aircraft, ballistic missiles, or cruise missiles — directed to attain specific stra-
tegic objectives. In fact, as Hone argues, today’s and tomorrow’s airmen must
come fully to grips with a wholly new set of conceptual problems, among
which advancing technology is only the most obvious.

Consider just one example: that technology today gives weapons of all
kinds the ability to strike targets accurately from great distances, thereby
blurring former distinctions between land, sea, and air power.16 It could even
be (again as Hone suggests) that the older concepts of air power have become
outmoded and have outlived their usefulness. The truly strategic questions now,
as Sir Michael Howard has observed, are What should be attacked to fulfill the
purpose of the war — and from what platform — in the air, in space, at sea, or
on land? and How can this be accomplished with the greatest effectiveness,
efficiency, and prospects for success?'” If that is in fact the emergent issue, it
could well be that airmen, along with those who write about them, will be
forced to abandon their long-cherished hope for the establishment of an
outlook, along with an attendant vocabulary, that permits some measure of
purity in the concept of air power, or of war in the third dimension.
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Strategic Bombardment before 1939
Doctrine, Planning, and Operations

Richard J. Overy

Strategic bombardment lies at the very center of the history of air power.
“The bomb,” according to the Royal Air Force War Manual of 1936, “is the
chief weapon of an air force and the principal means by which it may attain its
aim in war.”' Early views of air power as a form of warfare with distinct
objectives and operational features, and independent in a real sense of the other
fighting services, were based largely on the argument that bombardment could
be an autonomous strategic activity. The strategic use of air power differed
from tactical bombardment in two important ways. First, it formed part of the
grand strategic aim by directly attacking the enemy’s will to resist, bypassing
the surface campaign and independent of its immediate objectives. Second,
strategic bombardment focused on complex target systems chosen not because
of any direct or necessary relationship with the enemy’s forces in the field, but
because their destruction would undermine the enemy nation’s willingness and
capability to wage war at all. Tactical bombardment prepared, supported, and
expedited ground initiatives, even with long-range attacks, but it did not
constitute a separate air strategy.

In the interwar years, the idea of strategic bombardment gained wide
currency in military circles and among the public at large. The strategic use of
air forces gave the contemporary and widespread concept of total war a direct
foundation. It was argued that only strategic bombardment brought war directly
to civilian populations, attacking their morale and economic base of their war
effort, thus breaking national resistance. When, in 1936, U.S. Ammy Maj.
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Harold George lectured on air power to young American airmen at the Air
Corps Tactical School (ACTS) at Maxwell Field, Alabama, he asserted that the
very nature of war itself was changing as a result of the bomber and its power
to attack not just armed forces, but whole nations as well: “It appears that
nations are susceptible to defeat by the interruption of their economic web. It
is possible that the moral collapse brought about by the breaking of this closely-
knit web will be sufficient, but closely connected therewith is the industrial
fabric which is absolutely essential for modern war.”* The “national objective”
in war, announced a senior RAF officer that same year, is “the demoralization
of enemy people.” These views reflected the growing awareness of a funda-
mental change in the nature of warfare in the early twentieth century, from a
war between opposing armies and navies to a war of attrition involving the
material resources and morale of whole nations. This change afforded strategic
bombardment a special place in the evolution and popular perception of air
power.

In practice, strategic bombardment was limited before 1939; it was just one
of many roles assigned to national air forces. Resources devoted to strategic
bombardment air forces were, in the case of most major powers, negligible. For
much of the interwar period, the technology for major strategic air operations
was woefully deficient. The acceptance of strategic bombardment doctrine and
the size and nature of bomber forces varied widely from country to country,
according to circumstance. In Britain and the United States, strategic bombard-
ment aviation was accepted by their air forces as a necessary component of air
power, but in the Soviet Union, France, Germany, Italy, and Japan, bombard-
ment, whether long- or short-range, was closely related to the immediate aims
and objectives of the other services. Why such a disparity should emerge is one
of the central questions addressed here, though it would be wise to recall that
no air force was capable of mounting an effective strategic bombing campaign
before 1942, including that of the United States and Great Britain. In 1941, Lt.
Gen. Henry H. “Hap” Arnold, commander of the Army Air Corps,” rated Amer-
ica’s offensive capability in the air “at zero strength.™

All bombardment operations before the outbreak of war in 1939, even those
of World War I, were small in scale and largely tactical in design. Strategic
bombardment was an unredeemed promise, “an article of faith.”® It had but a
limited and relatively ineffective life at the end of the First World War. After
1918, however, general ideas about the strategic use of aircraft developed
together with specific bombardment doctrine, and the foundations were laid for
organized bombing forces. Major technological advances made possible the
evolution and ultimately large-scale production of heavy bombers, and hurried
efforts in the late 1930s helped translate this evolution into effective strategic
bombardment forces with serious operational potential.

" Renamed the Army Air Forces after July 1941.
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The Genesis of Strategic Bombardment

The powerful and ambitious conviction that a future war might be decided
from the air had its roots in the dramatic transformation of aviation in the ten
years preceding 1918. When, in November 1918, Germany signed the
Armistice ending World War I, British and American forces were preparing a
major air offensive against German industry and communications with the use
heavy bombers capable of flying 1,300 miles with a maximum bombload of
7,500 pounds.® Just ten years earlier, powered flight was in its infancy, “a form
of sport which consists in providing a spectacle to draw a crowd,” according
to the British Admiralty.” Military skepticism about the future of aviation in
war was considerable, justifiably based on the unreliability and poor lifting
power of early aircraft. Serious military and naval interest in aviation only
began in the two years before the outbreak of war, and that interest was divided
between airships and airplanes. The main role expected of these aircraft was to
gather intelligence, for they promised a more economical and effective way to
obtain reconnaissance information over both land and sea.® Neither air combat
nor aerial bombing was regarded as a significant element of use in aviation. In
1910 the Admiralty held the view that “direct attacks by dropping explosives,
though possible, is not likely to have so much effect . ...”

Nonetheless, the coming of effective powered flight immediately opened
the prospect of bombing from the air. In 1910 Glenn Curtiss demonstrated this
in America with an attack using simulated bombs on a dummy battleship. A
year later the U.S. Army used live bombs in tests in San Francisco. In 1911
Italian aviators dropped small bombs on Turkish forces in the Libyan war. Even
the British navy carried out bombing experiments “with some considerable
measure of success” before 1914.'° It was an obvious development, and none
of the major powers ignored its potential before 1914. A lively campaign in
France to expand French air power in 1912 highlighted not only the ability of
aircraft to attack troop formations with bombs, but their ability to attack rear
areas, convoys, and even arsenals and munitions stores as well."! The German
airship was regarded as a major threat to the Western Powers if its aviators ever
chose to drop bombs rather than take photographs. The Russian designer Igor
Sikorsky produced the first four-engine bomber in 1913, forerunner of a
generation of Russian heavy aircraft. Though thirty years would elapse before
major air campaigns along these lines could actually be launched, early
discussions of bombing operations and their probable effect helped frame the
evolution of aerial bombardment. The imaginative and intellectual foundations
of strategic bombardment were laid long before such a technique became
technically and organizationally feasible on any large scale.'

World War I almost immediately ushered in an important period of
experimentation with all forms of aerial warfare. This included occasional and
sporadic attacks by bomb-dropping aircraft, largely in pursuit of objectives
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closely connected with the land battle. Such attacks, neither coordinated nor
sustained, were carried out by small numbers of aircraft suffering high losses.

The first aerial operations that could be regarded as strategic in any real
sense of the term were conducted, not by airplanes, but by Zeppelin airships.
At the outbreak of war, the German deputy chief of naval staff, Paul Behncke,
argued that airships, each carrying a 2,200 pound bombload over a range of 400
miles, should be used to attack the British mainland. The strategic result he
aimed for was not material destruction that, with the force at his disposal,
would be slight, but was panic “which may possibly render it doubtful that the
war can be continued.”" The commander of the German Naval Airship Divi-
sion, Peter Strasser, was an even greater enthusiast. At the height of the airship
campaign in 1916, he urged the naval high command to make available as
many airships as possible “in the interest of a prompt and victorious ending of
the war.” Through the proper conduct of bombing operations, Britain could “be
deprived of the means of existence through increasingly extensive destruction
of cities, factory complexes, dockyards, harbor works with war and merchant
ships lying therein, railroads, etc.. . .. "% Though the German high command
approved of the attacks, the number of airships produced could not match
Strasser’s strategic conception; airship losses proved unacceptably high, and the
amount of damage done (196 tons of bombs, 557 deaths, £1.5 million in
material destruction) was of little strategic significance.'

The vulnerability of the airship fleet was demonstrated by the immediate
and largely successful response of Allied forces to its threat. The only success-
ful independent strategic air operations mounted by the Allies before 1918 were
directed at the airship pens and at airship construction and repair facilities.
These attacks, undertaken mainly by the Royal Naval Air Service (RNAS)
based in France, anticipated the counterforce strategy of later years. At the time,
these air attacks were regarded as an extension of the naval war, designed with
the support of the First Lord of the Admiralty, Winston Churchill, as a defense
against the Zeppelin threat to the British fleet.'®

Attempts to extend the frontline battle account for the isolated attacks made
by the French Army Air Force and the Royal Flying Corps (RFC) on positions
in Germany deep behind the German lines, or Italian attacks on the Trieste and
Pola naval bases and British attacks on Turkish military targets in the Middle
East. The British directive “Bomb Dropping Attacks,” issued February 1915,
specifically identified troop concentrations and rail links with the German front
as vital targets."”

French Army aviators, with extensive public support, planned a more wide-
ranging campaign against particular industrial targets within range of French
aircraft, including the chemical works at Mannheim, the Krupp works at Essen,
the Mauser factory at Oberndorf, and an explosives factory at Rottweil. British
bombing campaigns, meanwhile, proved ineffective; the RFC and RNAS lacked
adequate aircraft, a satisfactory bombsight, trained bomber personnel, and a
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core of tactical doctrine. By mid-1915, the British Army concluded that “aerial
attack has not proved to be a serious operation of war.”** French forces, too,
lacked sufficient numbers of aircraft designed for bombing to do much serious
damage, and French Army leaders, disenchanted with bombing attacks far from
the front line, gave priority to direct support on the Western Front."”

Much the same thing happened with German plans for bombing operations
against England from airplanes or with German air attacks on Paris. As with the
airship campaign, German plans for long-range operations had a clearly
strategic intent, but they shared the same fate as the early French and British
attempts when bombing distant targets. German operations broke down because
of a lack of effective equipment, the demands of aerial combat directly over the
battlefield (where Germany enjoyed considerable success), and the relatively
junior and marginal organization of the infant air forces — a problem not
exclusively German. At the senior command level of all major belligerents,
bombing was seen as a minor diversion. In November 1916 Sir Douglas Haig,
British commander on the Western Front, told his War Office, “Long-range
bombing as a means of defeating the enemy is entirely secondary . . . its results
are comparatively unimportant.”*’ French Army Marshals Henri Philippe Pétain
and Ferdinand Foch later echoed this view.

The problem of developing a bombing strategy was not simply one of
technology, it was also one of politics. Without the active support of senior
military leaders or influential politicians, promoting strategic bombardment was
difficult. This political problem largely stemmed from a growing fear among
leaders in both Germany and France that an extension of bombing in civilian
urban areas might produce a domestic political crisis, a view that explains the
French General Staff’s limited support for strategic bombing for the remainder
of the war.*' The initial bombing successes of the RNAS in 1914 and 1915
depended on the enthusiastic support of First Lord of the Admiralty Winston
Churchill for long-range bombardment operations, and German bombing attacks
needed not just the support of the German Navy Commander in Chief (C-in-C)
Admiral Alfred von Tirpitz and the German Army Quartermaster General,
General Erich Ludendorff, but that of the Kaiser himself.

Yet the failure of the army campaigns of 1916 and the strategic stalemate
on the Western Front promoted greater interest in long-range bombardment in
1917. For the first time, discussions about bombardment strategy attracted the
attention of politicians and military leaders at the highest levels. This shift was
partly due to changes in technology — better aircraft, bombs, and bomb-
sights — and in bombardment training — almost nonexistent at the beginning
of the war, now a familiar part of the training program. The major combatants
gradually accepted that targets distant from the battlefield were legitimate ob-
jectives of war.

Discussions on the British side about the nature of long-range bombing,
though in the short term putting an end to the RNAS’s operations, helped
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define what the purpose of such operations might be. The naval squadrons were
“to attack the enemy’s fleets, dockyards, arsenals, factories, air sheds . . . (i.e.,
long-distance bombing).”? For the RFC, the statement of duties included
preparation “to undertake long range offensive operations against Military or
National objectives,” though this came at the bottom of the list behind “fighting
in the air,” “reconnaissance,” and “bombing in connection with military oper-
ations.”® In November 1916, Lord George Curzon, head of a newly appointed
British Air Board, informed the War Cabinet that “we do not recede from the
view that a long-range offensive is in itself a most desirable thing and should
be systematically pursued when the force is available for the purpose.”? French
supporters of strategic bombardment went even further. Late in 1916 Col.
Maurice Barres, a French liaison officer, visited London to persuade the British
to join a campaign in which “the end of the war would be brought about by the
effective bombing of open towns.”?

Perceptions in Germany moved in the same direction in 1917. The new
Gotha IV bomber could reach British targets with a larger payload (formerly
660 but now 1,000 pounds of bombs, according to range). In the summer of
1917, with the United States committed to the Allied cause, Germany was
forced to find more drastic ways to break the stalemate. With the active support
of General Ludendorff, a renewed strategic air campaign was launched at
England, partly in hopes that it would create a morale crisis and weaken
England’s willingness to prolong the conflict. A special England Squadron was
established and charged with providing “a basis for peace” by destroying “the
morale of the British people.”*® With military and military-industrial targets in
Britain as objectives, Gotha bombers undertook 27 raids and dropped 110 tons
of bombs largely on residential and dockland areas.” Though the raids did little
material damage, they created panic in the populations under threat, but it was
nothing like the collapse of morale intended. In 1918 the Gothas were
accompanied by the larger R-Gigant aircraft, each capable of carrying 3,900
pounds of bombs, but by then German industry was unable to provide bomber
aircraft in the necessary quantities because of the demand for tactical aircraft.
Moreover, the lessons of the Gotha campaign demonstrated that bombing was
not a quick war-winning strategy, and since no adequate defense existed against
bombing, it was a strategy that could rebound if and when the enemy sought
to combat air offensive with air offensive.”® Above all, it was a strategy that
withdrew aircraft from what frontline generals saw as their most important
function: protecting the armies in the field.

This was a view fully shared across the trenches. Although in 1916 and
1917 French air forces continued occasional attacks on major industrial cities
in Germany within range, and even as late as 1918 some air officers argued for
strategic attacks “to paralyze all the time German economical life and their war
industries,” during 1917 the French Army high command tightened its control
over its air forces and concentrated its efforts on winning air superiority over
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The new German Gotha IV bombers developed in 1917 made twenty-seven raids on
British residential and dock areas during the following year.

the Western Front.” Colonel Barres, the major champion of strategic bombard-
ment, resigned, and Marshal Pétain, worried by the prospect of further unrest
at home in 1917 should the Germans take up city bombing seriously, cut back
on long-range air raids, even for retaliation. Priority in the French forces went
to combined operations and tactical support bombardment on or just behind the
front line. By 1918 the French Air Force began to lay the foundation of a
sophisticated theory of tactical aviation; as a result, tactical aviation, which had
proved so much more successful in practice, dominated French strategic
thinking until 1939.%

This change in doctrinal emphasis was important for it colored German and
French perceptions of air power in the 1920s and 1930s. But the lesson that the
British drew from the Gotha campaign in World War I was the reverse: the
only way to combat bombing was to launch an independent bombing offensive
in return. This response by the British to the Gotha attacks on London and in
southeast England is the real root of strategic bombardment. Two elements in
this story are particularly significant.

First, support for a bombing strategy appeared at the highest level. Prime
Minister Lloyd George used the Gotha raids as an opportunity to examine the
whole question of British air power, and he had the support of Parliament and
public opinion in doing so.*' This brought into the open submerged, ongoing
arguments about the functions of the RFC and RNAS and the most effective
use of air forces. The South African statesman, Jan Smuts, visiting London in
1917 for the Imperial Conference, was invited to produce a report on the
organization of the air forces. His conclusions closely reflected the arguments
of many in the ministerial and military establishment who favored strategic
operations, and they led directly to the formation of a separate Air Ministry
and, in 1918, a unified and independent service, the Royal Air Force. This
development was of the greatest importance for those who supported strategic
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bombardment because it created an administrative and organizational structure
within which Smuts’s vision of air power “as an independent means of war
operation” could be promoted.*

The second element was that the British government decided against a
strategy based simply on reprisal. Indeed, the direct reprisal raid hastily ordered
by Lloyd George after the second attack on London was later canceled. During
the summer of 1917, inspired by Smuts’s arguments that “continuous and
intense pressure against the chief industrial centres of the enemy . . . may form
an important factor in bringing about peace,”* British leaders took the first
practical steps to develop a clear strategy for long-range air bombardment and
to make it operationally effective. This change in strategic outlook was closely
identified with the new Air Minister, industrialist Sir William Weir, and the
new Chief of Air Staff, Sir Frederick Sykes, both firm advocates of strategic
bombardment and both enjoying the support of Lloyd George and the War
Cabinet. In August 1917, Weir authorized Lord Tiverton, a senior air staff
officer, to prepare an aerial bombardment plan assuming a bombing force of
2,000 aircraft and a principal aim of achieving “the systematic destruction of
the German munitions industry.” The target systems chosen — iron and steel,
chemicals, aero engines, and magneto works — were attacked from October
1917 onward by the RFC VIII Brigade under Lt. Col. Cyril Newall, though he
operated with only a fraction of the aircraft on which the plan had been based.**

If the air force now had a clearer strategic guideline, the gap between plan
and execution remained as wide as ever. British strategic forces were too small
and too hindered by poor weather with its attendant, limited visibility, and the
air crews lacked sufficient training in bombing or in navigation. The average
flying experience of the bomber pilots was only 17%2 hours. British bombers,
including the new DH-9, were simply inadequate to the difficult task of flying
long distances over hostile territory to destroy precision targets. Furthermore,
the 250- and 500-pound bombs they carried were later found to have had little
effect either on factories or on communications. The result was similar to the
later experience of Bomber Command in 1940: a move away from specific,
precision target bombardment to an indiscriminate bombing of cities. The Air
Policy Committee advocated operations “to attack the important German towns
systematically . . . until the target is thoroughly destroyed,” with the object of
disrupting industry and undermining civilian morale.*> Given the available
aircraft, this was something of a recognition of operational reality, though it
produced a campaign that was neither systematic nor effectively strategic.

On the basis of the work accomplished during 1917 and the early months
of 1918, the Air Ministry pressed ahead with the establishment of a bombard-
ment force with a properly defined function, better equipment, and clearer
objectives. On May 13, 1918, the cabinet agreed with an Air Council proposal
to “constitute an independent force of the Royal Air Force for the purpose of
carrying out bombing raids on Germany on a large scale.”®® On June 5, the
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Independent Air Force (IAF) was established. Based in France, its commander
was General Hugh Trenchard, formerly commander of the RFC and a previous
critic of the policy of independent bombardment.>” Two weeks later, Chief of
the Air Staff General Frederick Sykes produced a paper for the War Cabinet
outlining the nature of the independent air strategy.*® It so closely matched the
course pursued by the RAF for the next twenty years that it is worth consider-
ing in some detail.

The Air Staff started from the assumption that long-range bombardment
and offensive aviation were the most important functions of air power. Aircraft
performed a task of “strategic interception,” attacking the “root industries” of
the enemy and “the moral [sic] of his nation” thereby undermining war
willingness at home and draining away supplies from the enemy’s naval and
land forces. If properly organized, air power was considered “the most probable
determining factor for peace” and “affords the best and most rapid return for
the expenditure of national resources of man-power, material and money.”*
The “Strategic Striking Arm” was to be employed in two complementary ways:
first, in bombing specific target systems such as munitions, submarine
construction, chemicals, iron and steel, machine engineering, aero engines, and
magnetos; and second, in bombing “densely populated industrial centres” in

Sir Hugh Trenchard, commander of the Royal Flying Corps in the First
World War and known as the Father of the Royal Air Force, initially
criticized independent bombardment.
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order “to destroy the morale of the operatives.”* The geographical center of
attack was the Ruhr, where much of Germany’s heavy industry was concen-
trated. Sykes’s memorandum plainly expressed the strategic principles on which
independent bombardment should be based, and it established the foundation
for the postwar commitment of the RAF to the independent exercise of air
power."!

At this stage of the war, American soldiers and airmen became introduced
to Allied air strategy. It presented an opportunity to those in the American
forces who also argued for strategic operations to contribute directly to the
planning and operation of the first major strategic air campaign. This was an
important event, since most American airmen were of junior Army rank and
would have found great difficulty in promoting the wider use of air power on
their own. General John J. Pershing, the American Expeditionary Force C-in-C,
like Haig, the British commander on the Western Front, saw long-range
operations as “‘of secondary importance” and insisted that battlefront aviation
was the primary object of air forces.*? This remained the dominant view of air
power among senior U.S. officers throughout the war. Cooperation with the
British allowed the Americans to introduce independent air operations by the
back door.

At the time, much of American bombardment aviation, like that of Britain
and France, was confined to large-scale tactical bombing of the battlefield and
rear areas of the German lines. Its organizer was the energetic Brig. Gen.
William “Billy” Mitchell, most prominent among the new corps of Army
aviators. Mitchell’s contribution to the development of air power in the war was
arguably as significant for tactical aviation as it was for strategic aviation. His
main ambition was to establish concentration and independence of air forces
and to use the flexibility of the new weapon to the full. Like Trenchard, whom
he admired, Mitchell was an advocate of bombardment to support the battle on
the ground, using air forces where he felt they were most successful — in
massed offensives of fighters and bombers against troop concentrations,
supplies, and rear communications, distant from the front.*

If any have claim as the originator of American strategic bombardment,
two names stand out: Maj. Raynal Bolling and Lt. Col. Edgar Gorrell. Secretary
of War Newton Baker appointed Bolling to head the June 1917 aeronautical
mission to Europe charged with drawing up recommendations on the size and
purpose of America’s air forces. Gorrell, accompanying Bolling, was named
Chief of the Air Services Technical Section in Paris and, in November 1917,
Chief of the Strategical Section. Both men were closely involved in discussions
on the merits of strategic bombardment among British, French, and Italian
military and industrial leaders. Bolling recommended in an August 1917 report
that the United States should produce large numbers of bombardment aircraft,
particularly for night bombing when success depended on the sheer numbers of
aircraft. “Could night bombing be conducted,” he wrote, “on a sufficiently great
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Brig. Gen. William “Billy” Mitchell advocated bombardment against troop concen-
trations, supplies, and rear communications distant from front lines.

scale and kept up continuously for a sufficient time, there seems good reason
to believe that it might determine the whole outcome of military operations.”*
It was Gorrell, however, influenced strongly by Italian aircraft designer
Giovanni Caproni and British naval officer Spenser Gray who spelled out in
November 1917 how this might be achieved. Gorrell argued for sustained,
concentrated attacks by day and night against major industrial targets in
Germany “with a view to causing the cessation of supplies to the front.”** The
effect would be to undermine civilian morale as well. The impact on morale
and material would destroy the flow of resources to the front armies and end
the war.

To achieve these objectives, the Bolling mission called for equipping 260
squadrons of aircraft by 1919, including 60 for bombardment. In the summer
of 1918 Gorrell, now Aviation Officer at the American General Headquarters
(GHQ), increased the number of squadrons planned to 358; 110 were
bombardment squadrons scheduled for July 1919.* In Washington, D.C.,
Congress appropriated $1.6 billion for an aircraft procurement program, but as
Maj. Gen. Mason M. Patrick, Commander of the Air Service, American
Expeditionary Force, later remarked, it was based “‘on frantic boast and foolish
word.” Little of this program materialized. In France General Pershing
diverted almost all American aircraft to tactical aviation; Gorrell was removed
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Maj. Raynal Bolling (shown here as a lieutenant colonel at the leff), headed the
aeronautical mission to Europe in 1917 which recommended the production of a
large number of bombers especially for night bombardment. Lt. Col. Edgar Gorrell
(right, as a colonel, being decorated by General Sir D. Henderson) argued for
sustained, concentrated bomber attacks against major industrial targets in Germany.

in February 1918 as head of the Strategical Section (significantly rechristened
simply GHQ Reserve a few months later, in June); and Bolling was killed in
an ambush on the ground. The production of large numbers of technically
advanced bombers and trained pilots, the major ingredient of the whole
enterprise, had only begun when the war ended.

Much the same could be said of the British IAF. The supply of new
bombers and aero engines increased more slowly than had been hoped, and
aerial priority continued to be given to demands from the front. The French
high command remained hostile to the whole idea of an independent air force.
Trenchard later complained that they “put every difficulty in my way,” though
he himself was something of an obstacle to the strategic employment of aircraft,
giving way to demands from his own army to attack tactical objectives.”® A
September 1918 survey conducted by Lord Tiverton showed that in August, of
all IAF sorties, those against enemy aerodromes accounted for 49 percent of the
activity, but those directed against iron and steel works amounted to only 7
percent and those against chemical works could claim only 8 percent. In June
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1918, the bulk of the aerial raids (55 percent) was directed against rail
communications behind the German front lines. The first major attacks on
German cities did not occur until September, almost a year after the strategic
campaign was first authorized.* In October, after much argument, an interallied
force was established to combine British, French, American, and Italian
bombers in a single strategic force, but it did not see action before the
Armistice brought the war to an end.*°

Postwar investigation of the impact of the bombing campaign showed that
the raids were small in scale and that the material damage was slight. The
greatest problems for the Germans were caused by air raid alarms disrupting
their activity and the civilians’ fear of bombing in the major target areas.
Throughout its existence the IAF dropped only 540 tons of bombs (much of
them on tactical targets), while British bombardment aircraft as a whole
dropped 6,402 tons of bombs between 1916 and 1918 on the Western Front
alone.’' At its peak the IAF comprised only 120 aircraft. Trenchard later
reflected candidly about the force: “I told them that this high-sounding name
was all moonshine. ... What I commanded was a few squadrons. I was not
anybody very much.”

The experiences of 1918 highlighted the considerable amount of time and
industrial effort required to mount a bombing campaign. At war’s end, Allied
air forces had completed plans for a large-scale strategic campaign during the
spring and summer of 1919. In June 1918, the American War Department
authorized the 358-squadron program to provide a total of 110 squadrons of day
and night bombardment aircraft in 1919. Domestic aircraft production between
July 1918 and June 1919 was to provide 15,000 DH-4 light day-bombers,
1,350 Handley-Page heavy bombers, and 1,115 Caproni bombers.> When these
figures proved unrealistic, the General Staff reduced the number of bombard-
ment squadrons planned for mid-1919 from 110 to 42. By the Armistice in
November 1918, only 60 American bombers had reached the front.*

The IAF had also planned for rapid expansion, from ten squadrons in the
autumn of 1918 to forty-eight by May 1919, when the IAF was to be used for
a systematic attack on German chemical, iron, and steel works in the Ruhr. In
June 1918 Britain had 360 bombers in service for tactical and strategic
bombardment; by November the number was 500.5° Moreover, American and
British airmen were preparing the operational and intelligence details necessary
to conduct the 1919 strategic campaign, including producing target maps and
folders and collecting detailed information on the German industrial economy.*®
At the end of 1918, both forces were poised to conduct the first, large-scale
strategic air campaign against the economy and morale of an enemy power,
independent of, though related to, the operations of Allied ground forces.

The end of the war rudely disrupted these preparations and left a strong
sense of unfulfilled expectation among the airmen and officials involved. This
was an important legacy, for it allowed supporters of strategic operations to
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claim they never had a real opportunity to prove the efficacy of strategic
bombardment. The whole strategy, left suspended in midpreparation, also
allowed an attitude of might-have-been to survive among the air officers, and
it created, certainly in the RAF, a reluctance to approach air power with any
other strategic vision. General Sykes later argued that had 500 bombers been
available in the summer of 1918, “there can be no reasonable doubt that the
Germans must have collapsed...owing to the disorganization of their
munitions factories and industries.”’ It is tempting to see the development of
strategic bombardment doctrine in Britain and the United States in the interwar
years as a renewed attempt to resolve the unfought campaign of 1919.

For all of their drawbacks and
evident ineffectiveness, the German
attacks on London in 1917 and the
Allied attacks on Germany in 1918
were crucial reference points in future
discussions of air strategy. The obvi-
ous evidence that German bombing
had done relatively little material
damage and had caused only tempo-
rary and local panic did nothing to
blunt RAF claims that the effect of
the limited raids of the IAF on Ger-
many “can hardly be over-estimated,”
or dilute the view of General Percy R.
C. Groves, RAF Director of Flying

The Italian aircraft designer and manu-
facturer, Giovanni Caproni, is shown
here with his Caproni bomber that was
planned for production in late 1918.
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Operations, that “never before in the annals of warfare has so small an
application of force produced such immensely disproportionate results.”*®

This perception remained even after a commission sent to Germany to
study the effects of the bombing placed the Allied achievement in a much more
sober perspective.* Nor did the experience of war provide clear lessons about
the relative merits of attacking military and economic targets with those of
attacking home morale, though the RAF accepted uncritically Trenchard’s view
that morale effects were twenty times greater than material ones.® Early
attempts at bombardment first made clear to RAF and American Air Service
leaders that strategic campaigns could only be mounted by large and operation-
ally independent air forces and that, despite much political hostility and public
misgivings, the civilian population and domestic economy could be regarded
as legitimate targets in any future major war. This marked a fundamental
change of attitude toward warfare and brought the issue of strategic bombard-
ment into the center of subsequent discussions on total war. This became the
single most important issue in the arguments, after 1918, among airmen,
soldiers, and sailors about basic questions of strategic doctrine.

The Development of Bombardment Doctrine

In evaluating the evolution of strategic bombardment doctrine in the
interwar years, it is essential to distinguish between the popular debate on
bombing and air power and the development of doctrine within the armed
forces. A significant gap always existed between the often exaggerated,
unproven assertions of military writers who fueled popular fears about air
power and the actual strategic intentions of air planners. That is not to say that
this debate, particularly when it touched on the principles of warfare, did not
influence the military and civilian authorities, for abundant evidence exists that
it did so. But conclusions from public debate on doctrine do not necessarily
reflect official air doctrine, and they should not be confused with it. Official
doctrine was rooted much more firmly in the operations of World War I, and
the pattern established then in terms of air power theory is what largely colored
the subsequent development of air doctrine among the major belligerent states.
No major doctrinal breakthroughs occurred after 1918.

What aerial bombardment could do covered a relatively wide spectrum
from direct battlefield attack to major strategic operations against enemy cities,
but it was an easily defined spectrum. After the war, no air force remained
ignorant of this form of warfare, but each adopted a different part of the
spectrum according to its own view of air power or the prevailing view held by
its civilian and military authorities. Nor did ideas about air power produce any
general principles on which all were agreed. Bombardment doctrine was never
fixed over this period; it was often poorly defined and open to the most
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ambiguous interpretation. It was “a picture,” wrote a German air historian in
1926, “of general uncertainty and the greatest conflicts.”®" This remained true
even for Britain, the one country that in 1939 had an air strategy in which
strategic bombardment was a major component. If doctrine remained volatile
before 1939, however, it was also genuinely international. Ideas on strategic
bombardment enjoyed wide currency, and its defenders drew regularly on a
fund of foreign opinion to strengthen their own claims.%

Strategic bombardment doctrine thus developed at a number of levels. At
the highest level it had to be integrated into the general doctrine of the armed
forces and into the grand strategy pursued by national authorities. Below this,
it developed within the individual air forces. Finally, it was influenced by and
related to the wider public debate on the nature of air power and total war. In
general, strategic bombardment enjoyed greater prominence in the second of
these levels than in the first; indeed, a wide disparity often existed between the
role of air power in the general plans of the armed forces and an air force’s
own perception of that role. At the level of public debate, strategic bombard-
ment had an influence out of all proportion to the role actually allotted to it in
future warfare, and out of all proportion to the actual experience of bombard-
ment during the Great War.

At the highest level — integrating strategic bombardment doctrine into the
overall mission of the armed forces — few developments during the interwar
period devolved from the experience of 1918. In almost all cases the prevailing
general aim remained the immediate destruction of the enemy armed forces on
land, at sea, and in the air. For this the air forces remained a vital but auxiliary
service. The U.S. Army Field Service Regulations in 1923 concluded that “the
mission of the infantry is the general mission of the entire force” and that
pursuit aviation was “the most vital element of the air service,” views that were
echoed elsewhere.® In France, the army insisted that the general strategy was
one of defense in depth on a “continuous front” and that the major role of the
air forces was in direct ground support and in providing an umbrella (coverture)
over the fighting front.* Even when, in the 1930s, the armies in America and
France accepted that an air force might be capable of conducting independent
operations, these operations were only acceptable as an extension of the general
aim of defeating the enemy ground forces and of protecting the home army
from air attack.®®

Such views of air power highlighted the important elements conditioning
the development of strategic bombardment: the attitude, often hostile, of the
traditional services toward air forces, and the enormous influence exerted by the
other services at the level of national policy. In most cases during the interwar
period, the armies had powerful and entrenched positions in the national mil-
itary establishments, which gave them much greater influence than the air
forces in deciding questions of national importance. In the United States, the
War Department was really an Army ministry, and the Air Corps, a subordinate
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arm of the Army.

In France, the Conseil Superieur de la Guerre was dominated by army
spokesmen,; in the Soviet Union, the air forces were entirely subordinate to the
army and the army view of war. In Japan, the army and navy each had their
own subordinate air services. Even in countries where an air force had a sep-
arate existence — in Britain and Italy — the highest military councils were still
dominated by the two senior services. Under these circumstances it was inher-
ently unlikely that the general mission of the armed forces would be influenced
to any great degree by doctrines of independent air strategy.

Two other conditions also deeply affected the reception of strategic
bombardment doctrine. The first was the political reaction against bombing.
After 1918, repeated efforts were made to outlaw the bombardment of civilians
and open towns, a proposal that would have reduced strategic bombardment to
impotence. Though no general agreement was ever reached, governments were
left in no doubt about the general public revulsion against long-range aerial
bombardment. In the 1920s and 1930s, the RAF had to produce arguments for
the legality of its proposed air offensives before the Committee of Imperial
Defense (CID) would accept the strategy.® In both Britain and the United
States, formal directives from the government forbade bombardment of civilians
when hostilities opened.” Nor was the attitude confined only to politicians. In
May 1939, General Maxime Weygand, French forces C-in-C in the Middle
East, told a British audience: “There is something in these bombardments of
defenseless people behind the front that smacks of cowardice, which is
repugnant to the soldier.”® Political sensitivity compelled air forces, right up
to the outbreak of war, to work with a hidden agenda of strategic bombardment
plans that were not able to be fully integrated into the general military mission.

The second condition was geopolitical. Given the limited range of bombers
in the 1920s, incorporating a major strategic capability into the general military
plan made little sense. This was certainly the argument used in America against
strategic bombing (though it changed in the 1930s as aircraft range rapidly
increased). With reference to Japan and the Soviet Union, questions of
geography precluded the development of strategic air doctrine and long-range
forces until at least the mid-1930s. In France and Germany, where range was
less of a problem because of the proximate common frontier between the
industrialized Ruhr and the French industrial regions of the northeast, the
crucial issue remained the need for large land armies to physically repel
invasion. In neither country was air power ever seriously considered as a
substitute for the military shield.

The one country that, from a geopolitical view, had the most to gain by
promoting an independent air strategy was Britain, whose special position as
an island naval power close to Europe was compromised by aviation. Lord John
Fisher, First Sea Lord during World War I, warned his countrymen that “[the]
approaching aircraft development knocks out the present fleet, makes invasion
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The first attempt at air-to-air refueling to extend the limited range of bombers in the
1920s came with the flight of the Question Mark, accomplished by the four men
flanking Maj. Gen J. E. Fechet, Chief of the Air Corps, and shown here (left to
right): Lt. Elwood Quesada, Capt. Ira C. Eaker, Maj. Carl Spaatz, and Sgt. Roy
Hooe.

practicable, [and] cancels our being an island . . ..”% Air power was greeted as
a new form of deterrent, a means to compensate for the loss of full naval
protection. Prime Minister Neville Chamberlain in 1936 thought that aviation
was “of first-rate, if not decisive importance” in British military strength.™ This
capability would also have the merit of reducing Britain’s need to maintain a
large conscript army, a requirement the continental powers could not avoid. In
the 1920s strategic bombardment was presented as one way to defeat the
French, should war ever occur between these powers, and in the 1930s it was
embraced as a major deterrent or instrument for a counteroffensive against
Hitler’s Germany.”" It formed the core of a new strategic conception of defense
based on rapid offensive air action against an enemy’s vital centers and morale,
a view that was promoted with equal vigor by the U.S. Army Air Corps after
1939, when the political brakes on air power were finally removed by President
Franklin D. Roosevelt.”

Yet even in the British case, strategic bombardment doctrine remained only
a limited component of overall strategy, one that was never clearly defined at
the highest level until the very onset of World War II, when its position as a
doctrinal point became much less significant than airmen expected. Neverthe-
less, after World War I British strategy did not reject strategic bombardment as
an important component of future warfare. This can be explained not only by
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Agreement on the basic strategy for the course of the World War II was hammered
out in the Grand Alliance between Roosevelt and Churchill aboard the HMS Prince
of Wales in mid-August 1941. Shown above are General George C. Marshall (in
conversation with FDR) and Admirals Ernest J. King and Harold R. Stark.

Britain’s insular geopolitical position, but by the relative weakness of her army
in the military establishment — Britain had, for only the first time, produced
a major conscript army between 1915 and 1918 — and also by the support for
long-range aviation in navy circles during and after this war. Moreover, a
strategic bombardment strategy had powerful support among sections of the
British administrative and political elite, for it promised cheaper wars, an end
to attrition warfare in the trenches, and independence from continental allies.

Some of these conditions contributed to the survival of the RAF as an
autonomous branch of the armed forces after 1919, which made it easier to
pursue directly the idea of independent air strategies.” Despite the support it
received, little attempt was made to define exactly what such a strategy
entailed, or indeed to define grand strategy at all in the face of sharp cuts in
defense expenditures and defense forces. Trenchard’s view that “It is on the
bomber offensive that we must rely for defence” was promoted, nonetheless,
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with great force and certainty.” At War Office staff exercises in 1923,
Trenchard argued that the other services were essentially redundant: “It is
probable that any war on the European continent in which we might be
involved in the future would resolve itself, virtually, into a contest of morale
between the respective civilian populations.”™ Not until 1928 were these
arguments finally scrutinized by the Chiefs of Staff when they initiated a major
debate, “The War Object of an Air Force.”

The British Navy was particularly critical of the loosely worded and poorly
evaluated doctrine of the aerial offensive suggested by Trenchard and the RAF
Plans Department in the 1920s. “The time is now ripe,” wrote the First Sea
Lord, “to lay down explicitly the doctrine of the Air Staff as to the object to be
pursued by an Air Force in war.”’® Some naval leaders held that the RAF
doctrine of “direct air attack on the centres of production, transportation and
communication” had no basis in existing operational evidence, was contrary to
international law, and departed from the traditional principles of war, the central
one being the concentration of effort against enemy armed forces. In the
opinion of the navy and the army, an air force should properly attack enemy air
forces.”” Trenchard rejected this idea, and it was not included in the compro-
mise formula for the air doctrine finally agreed to in 1928 by the Chiefs of
Staff:

The aim of the Air Force in concert with the Navy and Army is to break down the

enemy’s resistance. The Air Force will contribute to this aim by attacks on objectives

calculated to achieve this end in addition to direct co-operation with the Navy and

Army.™
This remained the major definition of the function of air power until the
outbreak of war in 1939,

The definition established in 1928 left open what were the exact nature of
the objectives for attack and how the enemy’s resistance was to be broken.
Trenchard insisted that it was not through attacking enemy air power but was
through “air attacks which are to be delivered against the enemy’s vital
centres.”” He now conceded that air power was just one of many ways to
defeat an enemy: “I do not for a moment contend that any of the three services
could act alone.”® Strategic bombardment “will be one of the many means of
exercising pressure on the enemy, in conjunction with seapower and blockade,
and the defeat of his armies....”® These views of the place of strategic
bombardment in general strategy were not fully explored again until 1937 when
the Cabinet and the CID began to plan seriously for the prospect of a war with
Germany. What resulted was the first full evaluation of air doctrine since 1918,
and its product was more relevant to that earlier conflict than to the one the
RAF would fight in World War II. To the dismay of air force leaders, the CID
relegated bombing forces mainly to a subsidiary role: to defend Britain against
attack or support British surface operations.*

One reason for this view was the vastly different international situation the
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British government faced in the middle to late 1930s. The aerial threat posed
by Germany underscored a fundamental ambiguity in British strategic thinking.
Belief that the bomber will always get through created a powerful fear that
Germany would be able to inflict great destruction on Britain because of her
superior air strength, and it would be foolish to invite such a prospect by
deliberately planning to attack Germany from the air. This fear proved a strong
deterrent against British action. “We thought of air warfare,” Prime Minister
Harold Macmillan later wrote, “rather as people think of nuclear warfare
today.” Until parity was reached and mutual deterrence appeared possible, the
government gave offensive air power a more modest role and diverted financial
resources to aerial defense.®

In the 1937 guidelines prepared by the CID, even offensive aviation was
given a defensive purpose — to attack the enemy air forces to prevent their
mounting a terror campaign against Britain. Second, the RAF was detailed to
cooperate closely with the British Navy in preventing invasion; third, it was to
support any army expeditionary force in Europe through attacks on enemy troop
concentrations and supply columns. These functions were largely tactical rather
than strategic in the sense understood by the RAF.** Only after these functions
had been fulfilled would bomber forces be permitted to launch a limited
offensive against the Ruhr, and that, as it turned out, occurred only after the
government had issued a clear directive permitting attacks on civilian areas.®
Though operational independence was retained, little was left of the central
doctrinal conception of strategic bombardment fostered in the 1920s. It was not
fully revived until Winston Churchill promoted it in late 1940.%

In many respects the American experience was the reverse of the British.
Beginning in the early 1920s with a doctrine that subordinated bombardment
entirely to the requirements of the ground battle, the U.S. Army Air Corps by
1939 had reached a position where independent strategic bombing operations
were formally, if rather unclearly, recognized as part of the general strategic
plan. In the 1920s, general strategy remained based on the assumption, firmly
expressed by the Menoher Board report of 1919, that “an air force acting
independently cannot win a war against a civilized nation, nor, by itself,
accomplish a decision against forces on the ground.”*’

Air strategy was a priori subsidiary to the general aim of defeating an
enemy’s armed forces. That view was formulated in the 1923 U.S. Army Field
Service Regulations, and despite widespread efforts by the Air Service to
promote ideas of independent aviation, it was repeated more forcefully in the
1926 War Department’s Fundamental Principles for the Employment of the Air
Service. According to these regulations, “the organization and training of all air
units is based on the fundamental doctrine that their mission is to aid the
ground forces to gain decisive success.” This did not preclude all independent
operations, though an attempt to include these words in the 1923 Army
regulations precipitated such a storm of criticism that it was withdrawn.*® So-
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called distant operations were justified only to the extent they directly promoted
the aims of the ground forces; that is, they served as a long-range extension to
tactical bombardment. This War Department view of the role of bombardment
remained in effect throughout the 1930s.

The problem facing American airmen involved the difficulty of demonstrat-
ing that offensive, strategic aviation made sense in a situation when the nearest
potential enemy was 3,000 miles away and could not be reached, even
remotely, with existing bombardment aircraft. Furthermore, the American
political climate of isolationism and widespread pacifism made it difficult to
propose overtly offensive doctrine or gainsay the U.S. Army argument that the
employment of light bombers and pursuit aircraft in cooperation with the Army
and Navy was the most sensible course to pursue.

Some idea of just how bitterly the U.S. Army resented aviation claims to
a larger slice of the strategic pie can be seen in the arguments, during the first
Roosevelt administration, about the proper place of air power that marked a
fresh attempt to assert the primacy of ground operations. In 1934 the War
Department Special Committee on the Army Air Corps concluded that “the
Army, with its own Air Forces, remains the ultimate decisive factor in war.”®
Maj. Gen. Hugh Drum, Army Deputy Chief of Staff, told the board of inquiry
that there should be “no air operations not contributing to the success of the
ground campaign” and that independent air operations “would be largely wasted
and might be entirely ineffective.” Brig. Gen. Charles Kilbourne, Chief of the
Air Plans Division, could mordantly dismiss Mitchell’s defense of strategic
aviation as “sensational fiction.”*> But the most hostile and persistent critic of
strategic aviation was Brig. Gen. Stanley Embick, Assistant Chief of Staff,
whose attack on air power in 1935 is worth recording in full:

During the World War the role of aviation was substantially that of an auxiliary to the

ground and sea forces. Though presented with innumerable opportunities, neither on

land nor sea was it able to accomplish by independent operations anything of a decisive

nature. It will be objected that the aircraft of today is a vastly improved and much more

formidable instrument of war. Only to an extent is this true. They are larger, faster, and

have a greater range, but they are not nor can they be made free from some fundamental

inherent limitations. They cannot occupy nor control permanently either land or sea

areas, they are impotent and helpless save in flight and must depend largely upon land

and sea forces in their protection. They are fragile, vulnerable to the smallest missile,
inoperable in bad weather, and exceedingly costly.”

While these views dominated the War Department and continued to do so
during the mid-1930s under Chief of Staff Maj. Gen. Malin Craig, strategic
bombardment played virtually no part in American strategy. Nor was the Navy
Department helpful. Navy leaders resented the Army air arm’s claims to
autonomy in the 1920s and remained anxious to keep naval control over long-
range aviation for coastal defense and attacks on the enemy fleet. A compro-
mise reached on this issue in 1931 gave some responsibility for coastal defense
to the Air Corps, but it left a residue of mistrust and hostility between the two
services that hampered efforts to apply ideas of strategic bombardment even to
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defense of America’s coastline.**

Between 1935 and 1939, American general war plans and field regulations
reflected this more conservative view of air power. Strategic bombardment was
not a component of those plans although the 1935 establishment of a GHQ Air
Force as a separate U.S. Army Air Forces component did permit the possibility
of independent operations in support of “the general plan of the Commander-in-
Chief . . . and must be designed to support the general strategic purpose which
he desires to attain.” Air arm leaders hoped to exploit this loophole fully,
though the primary mission remained defensive support for the Army and Navy
and attacks on enemy air power and the enemy’s immediate rear areas. The
prospect of independent, or strategic, operations was held in reserve by the Air
Corps itself, but the concept could not be fully promoted until the political
climate became favorable.

This occurred decisively in 1939 when President Roosevelt was able to
commit America to higher levels of rearmament and General George C.
Marshall became Assistant Chief of Staff. In January 1939, Roosevelt
announced that “the Baker Board report of a few years ago is completely out
of date.””* He authorized major air programs that included, for the first time,
a large complement of heavy bombers. Roosevelt, like Churchill, had a
sympathetic, if impressionistic, view of aviation which he brought with him to
the presidency. (His symbolic flight to Chicago in 1932 to accept the
Democratic Party’s nomination flowed naturally from his previous interest in
nascent naval aviation as Assistant Secretary of the Navy in World War 1.) By
the time of the Munich Conference in 1938, Roosevelt thought air power might
actually end a war on its own. As Secretary of the Interior Harold Ickes
confided to his diary: “the President would make war principally one of the air.
He believes that with England, France, and Russia all pounding away at
Germany from the air, Germany would find it difficult to protect itself. . ..It
is his opinion that the morale of the German people would crack under aerial
attacks.””’

Helped by the changing mood of Congress in the late 1930s, Roosevelt and
Marshall willingly supported a larger role for American air forces. By
September 1939, the Secretary of War had approved new regulations on the
employment of air power, and in October Marshall approved them and sent
them on to the President. The new regulations placed aerial bombardment at the
center of the Air Force mission and strongly implied that strategic bombard-
ment was part of this center: “The strategic function of the military services is
to defeat the enemy by the destruction of his means of waging war or by
overcoming his will to resist.”*® These objectives in war, central to the strategic
conception of Air Corps leaders, provided a framework for the evolution of the

* The Baker Board had been set up by the War Department in 1934 to report on and guide
development of the Air Corps.
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strategic offensives of World War II.

Outside Britain and the United States, strategic bombardment doctrine
evolved quite differently, a consequence to large extent of the different lessons
drawn from the air experience of World War 1. In France, where strategic
bombardment had enjoyed early support from prominent advocates, the army
continued to regard air forces as entirely subordinate to the requirements of the
ground forces. Not until 1933 did the French Air Force win any kind of
organizational autonomy; even then it remained tightly within the army’s
strategic conception of combined operations. The army view of air power
turned on the considerable success enjoyed by French tactical air forces in
winning air superiority over the Western Front in 1918. The lesson of this
conflict dominated its strategic choices for the next twenty years. French air
forces would be used for tactical bombardment to disrupt the enemy’s
mobilization and advance in the crucial early stages of the war and would then
provide an aerial cover for the army along the whole of the front in support of
its major offensives.

These French views of air power, laid down in a general Instruction of
1921, remained in most important respects the major statement on air doctrine
until 1939. It was modified, only briefly, between 1936 and 1938 when French
Popular Front Air Minister Pierre Cot attempted to create operationally
independent air forces in addition to the air forces that were assigned to
individual armies. Even in this case, however, the 1936 Instruction did not
commit the air forces to strategic bombardment. Rather it committed them to
concentrated, massed attacks at critical points on the front which were
supplemented by selective attacks on rear areas and communications to effect
a breakthrough for the land forces. This more limited view of offensive air
power was still difficult to promote in the face of army and navy hostility, and
both of these services retained direct control over 118 of 134 squadrons. After
1938 the General Staff broke up Cot’s independent force and divided it along
the continuous front once again.”

This attitude toward air power was not, as is sometimes argued, mere
conservatism on the part of French generals who dominated the French military
establishment between the wars. In the first place, their views on air power
were based on a firm conviction that this represented the most militarily
effective use to which aircraft could be put. During the war, strategic
bombardment achieved little of significance, whereas tactical bombardment
clearly had. Moreover, by the 1930s, prospects for a more effective defense
were growing. The rise of Nazi Germany again shifted the emphasis in French
military planning to preventing a successful German breakthrough (attaque
brusquee) by the concentration of air attacks (une offensive aerienne) on the
enemy’s mobilization. The French regarded this kind of air power as strategic
because it would weaken the enemy’s army and contribute in a major way to
a victory on land for the combined services.
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A second consideration was not doctrinal; it was political. Strategic bom-
bardment was bound up with the historic tension in France between the army
and civilian authorities. During World War I public and parliamentary pressure
for bombing Germany contributed to soured relations between army leaders and
politicians because the army regarded such attacks as a wasteful diversion from
the main effort on the Western Front. This conflict of opinion in France, as in
Britain, led to demands for an air ministry and an independent air force. Army
leaders interpreted this as another attempt by Republican ministers to dictate
military policy, and they rejected strategic bombardment, both then and later,
as a strategy for amateurs, one poorly rooted in the classic principles of
warfare.

In the 1930s these issues resurfaced. The Popular Front government’s
efforts to restructure French air power and its favorable view of independent
bombardment were seen as interference in army affairs. Worse still from the
French Army’s point of view, Air Minister Cot was strongly influenced by the
example of aviation in Communist Russia. He had visited the Soviet Union
himself and had offered the Russians examples of French aviation technology.
Strategic bombardment was seen as undermining army influence and challeng-
ing its conception of strategy with a doctrine its leaders regarded as left-wing,
even communist. Cot’s deliberate promotion of younger officers with
Republican and strategic bombardment sympathies and the forced resignation
of army generals hostile to his views gave this doctrinal conflict an overtly
political character. When the Popular Front fell, the army, from doctrinal
conviction and political self-interest, insisted on reversing Cot’s achievement.
By 1939, French aviation was governed once again by traditional instructions
on combined operations and the aerial umbrella.'®

Much the same thing happened to bombardment aviation in the Soviet
Union, which Cot tried to imitate. During the mid-1930s the Red Army began
for the first time to develop a separate heavy bombardment force designed, like
its putative French counterpart, to achieve concentration of aerial firepower at
critical points in the ground battle and directed toward the enemy’s reserves and
battle supplies. The ideas of Soviet Army Chief of Staff Marshal Mikhail
Tukhachevsky, who favored mobile, mechanized warfare and concentration of
air forces, were echoed by air advocates A. N. Lapchinskii and V. V. Khripin,
who argued for independent bombardment aviation to conduct heavy attacks of
limited range against hostile forces and force a path for advancing Soviet
armies. Discussions in the mid-1930s also postulated strategic air attacks on
Germany and Japan, but these ideas never became a part of Soviet aviation
doctrine, a consequence, in part, of the politics of the Stalinist purges. In 1937,
Tukhachevsky and half of the Soviet Air Force officer corps were purged by
Stalin, who ordered a shift in priorities to attack aviation and small tactical
bombardment planes as a consequence of the operational experience gained in
Spain. In 1940, heavy bomber forces were broken up and sent to support
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individual military districts and army groups, leaving just a small headquarters
air force to be used for emergencies on the front line.'”

The situation in Germany, like that in France, was dominated by the
lessons of World War I. The German Army never subscribed to the view that
an independent bombardment campaign was strategically desirable. During the
1920s Germany was effectively disarmed in the air, and when secret rearma-
ment began in the late Weimar period, it was the German Army that laid the
foundations for the revival of German tactical air power. As a result, the army
view of aviation strongly influenced the new German Air Force that Hitler
created after 1933 and formally constituted in 1935. As in France, the German
Army favored the doctrine of combined operations, with air forces detailed to
perform three vital tasks: attack enemy air forces, defend German territory from
air attack, and provide an aerial spearhead and protect ground armies. The
primary task of the armed forces, according to the Conduct of Air Warfare, first
published in 1936, was “to defeat the enemy armed forces,” and it was the task
of the Air Force “to serve this aim.”'®

This tactical requirement was underlined as the German high command
gradually came to develop the strategy of blitzkrieg in the late 1930s, which
massed air power with armor to pierce the enemy’s forces in one decisive blow.
German military leaders, drawing on their operational experience to support this
view and relating air power to the basic principles of warfare in which German
soldiers were steeped, were convinced that this was the most effective use of
aircraft. Despite some arguments in favor of long-range heavy bombers to the
contrary, in their judgement this method of using aircraft made operational
sense, particularly since it favored concentrating the force on attainable
objectives. The campaigns in Poland and France convincingly demonstrated that
this approach could be successfully applied. Moreover, until the late 1930s it
was not clear to German military planners who their potential enemies were,
since Adolf Hitler’s strategic guidelines were loosely worded and changed
during the course of the period. Consequently, tactical aviation fitted more
closely with the demands of warfare against the major land enemies that the
German generals expected to fight.

Not until May 1939 did Hitler suggest that his army leaders evaluate the
prospects of strategic air warfare of a different kind: “Is air attack against a
factory more important than against a battleship?”'®® Though both Hitler and his
Luftwaffe chief, Hermann Goering, had been happy to use air power for
diplomatic ends by threatening bombardment from the air and were, at times,
attracted to the idea of using a knockout blow, these views of air power were
not incorporated in any substantial way into the general doctrine of the armed
forces. Terror attacks against civilian morale were, according to prevailing
instructions for the German Air Force at that time, “fundamentally rejected.”'*
In Germany, as in France, geopolitical considerations, the weight of the army
in the development of a central doctrine of combined operations, and a wide-
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spread aversion to war against civilians left little room for a serious doctrinal
commitment to strategic bombardment.

Air Force Views

At the second level in the evolution of strategic doctrine — the national
air forces themselves — ideas about the nature and employment of bombard-
ment forces appeared much more prominently. To be sure, a significant gap
existed between what the air forces thought their role should be and what was
actually assigned to them by the general campaign plan. The U.S. Army Air
Corps in some cases best exemplifies this because its refinement of strategic
bombardment doctrine continued in defiance of the official view on aircraft
employment. This doctrine also developed well in advance of operational
capability and bombardment technology, and a gap existed between doctrine
and operational reality. Nor did all airmen subscribe to the view that strategic
bombardment was a major element in the exercise of air power. For much of
the period, prevailing technology made tactical bombardment a much more
realistic course, and combat experience, whether in Spain or China, underlined
this.

Where the various Air Force or corps manuals or instructions included
long-range aerial attacks, they generally specified a tactical objective: a long-
range extension of battlefield bombing aimed at weakening the enemy armed
forces at the front. In France, Germany, and the Soviet Union, many airmen
assumed this to be the most effective use of bombardment aircraft and, on this
basis, willingly accepted their integration into the general plan of the armed
forces. Perhaps the most important internal division within air forces developed
in the 1930s when improvements came in active and passive defenses against
air attack. Champions of strategic bombardment depended on the correctness
of their assertion that against the bomber there was no real defense. This had
been entirely true during World War I, but it was demonstrably less so in the
1930s. Improvements in effective defense aviation (as the fighter again
overtook the bomber in the 1930s), the development of radar and better
communications, and the growth of static antiaircraft forces all created a
situation in which one arm of aviation threatened to undermine the strategies
promoted by the other.

Nonetheless, strategic bombardment was promoted widely after 1918, and
with particular force after the American and British experiences. First among
the reasons for this was the powerful sense that bombardment had not been
used effectively during the war — the “supreme blunder” as General Groves,
RAF Director of Flying Operations in 1918 put it — and just at the point when
it was to prove itself, the Armistice intervened. “We realize,” said Major
George of the ACTS, “that air power has not proven itself under the actual test
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of war.”'® General Mitchell campaigned for American air power on this
potential: “Just as the war was ending, the vital centers of the enemy were
brought within range of the airplane’s action. Heavy bombing of the Rhine
cities was one of the main reasons for the Germans giving up the contest. They
knew ...if they did not give up the struggle, their cities would be laid in
ruins.”'® Mitchell reflected the widespread view that the airplane was the one
modern weapon of war not yet tested to the full, that any future war would
realize its awful potential in large-scale, strategic bombardment attacks.

The second reason for promoting this concept was the link established in
the popular mind between strategic bombardment and total war. The most
important influence here was the Italian general, Giulio Douhet, who argued
that future wars would be won by massing a huge air force, “an offensive
power so great that it defies human imagination,”'” to attack persistently the
economic and population centers of the enemy until “the people themselves,
driven by the instinct of self-preservation, would rise up and demand an end to
the war.”'® Douhet believed that the central air weapon was the heavily armed
strategic bomber, against which there was no effective defense, and by using
this weapon to attack the enemy air force and the major industries supplying the
enemy armed forces, conditions could rapidly be created for a complete
collapse of the enemy’s will to resist.'” It was a vivid, overdrawn account
based on flimsy operational evidence, but it fitted well with the new view of
war promoted by military thinkers everywhere that stressed the importance of
the economic and moral dimensions of warfare and the need to mobilize all the

General Giulio Douhet, an architect
of early military aviation, believed
that the central air weapon was the
heavily armed strategic bomber,
against which no effective defenses
could be made.
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resources of a nation. By implication, the total war theory made any part of the
national structure a legitimate objective, and “Douhetism” provided the strategic
guidelines for attacking that structure. The doctrine of strategic bombardment,
for all the moral scruples on which it trampled, was perceived as the central
doctrine of modern industrialized warfare.

The third reason for promoting strategic bombardment was the link
between claims for air force independence and air strategy. Strategic bombar-
dment was the only major strategic course that could manifestly justify
operational autonomy and concentration of force and, most important of all,
exploit the offensive character of the airplane to the full. Here, two figures
whose influence on air power thinking was as great, if not greater than
Douhet’s stand out: General Mitchell and Marshal Trenchard.''® By no means
the only airmen who argued the case for independent, strategic air operations,
these men had more success than their colleagues in promoting the cause with
force and in public. Trenchard urged the “supremacy of the offensive” in the
use of air power. Like Douhet, he placed his faith in the strategic bomber to
attack any enemy repeatedly and indiscriminately at the outset of hostilities in
the hope the enemy would give in first.""! Mitchell’s view was more sophisti-
cated — he emphasized selection and destruction of the vital centers on which
the enemy’s war-making capacity depended, but he and Trenchard stressed that
only an organizationally independent air force, free to pursue its own strategy,
could produce the “proper use of air power.”"'? Neither man argued that armies
and navies had no role to play, but that the condition for achieving a decision
on the ground could only be created by an air force, and indeed might be
achieved without ground forces having to fire a shot.'”®

Strategic bombardment theory was, by its nature, closely bound up with
these efforts to create an independent, unitary air force by giving air forces a
distinct function, the chance to develop highly specialized and technically
advanced weapons, and the opportunity (real or imagined) to win a war. If these
arguments were sometimes carried to extremes, it must be remembered that
they were conducted in an atmosphere of interservice rivalry, personal hostility,
and profound skepticism.

It is no coincidence, therefore, that the only major, independent air force
to be established during World War I, the RAF, was also the only major force
in which strategic bombardment took firm doctrinal root from the start. The
RAF War Manual, issued in 1935, summarized the commitment to strategic air
power. The main aim of an air force was the counteroffensive carried out by
strategic bombardment against an enemy nation. Air fighting and air defense
were subsidiary duties — means, not ends. Subject to the obvious restrictions
of geography and technology, strategic bombardment should be directed at the
“nerve centres, main arteries, heart and brain” of the enemy nation; “If they are
exposed to air attack, the continual interruption and disorganization of the
activities of those vital centres by sustained air bombardment will usually be
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the most effective contribution which can be made by air power towards
breaking down the enemy’s resistance.”’’ The most important effect of
bombardment would occur on enemy morale, or war willingness: “the morale
effect . . . is always severe and is usually cumulative, a proportionately greater
effect being obtained by continuous bombing especially of the enemy’s vital
centres . ...”"> The War Manual also detailed the tactical conduct of strategic
operations. It emphasized the need for sound preliminary intelligence and for
repeated attacks, concentrated on one target or target system at a time, carried
out by waves of bombers until the objective was completely destroyed.''® These
two arguments — attacks on morale and vital centers and the tactical necessity
of massed continuous attacks — were both well established in the RAF by
1923, became orthodoxy in the late 1920s, and continued to dominate RAF
thinking during the period of rearmament and war planning.'"’

Much of this view of air power was shared by the American air arm in the
1920s, despite an official policy that saw air power in quite a different light. An
RAF officer, involved in the CID survey of air strategy in 1928, quoted
approvingly from the 1926 American Manual of Combined Air Tactics: “The
objective is selected with a view to undermining the enemy’s morale . . . . Such
employment of air forces is a method of imposing will by terrorizing the whole
population of a belligerent country.”"'® Addressing the Army War College in
1923, Mitchell, then Assistant Chief of the Air Service, underlined the need for
a “vigorous offense” and discussed in detail the nature of bombardment aviation
aimed at distant “transportation centers [and] industrial centers” with attacks by
day and night with the use of high-explosive, gas, and incendiary bombs.'"” The
Chief of the Air Service, General Patrick, argued regularly for offensive avia-
tion based on the British idea that “decisive blows from the air on rear areas”
might end future conflicts.'®® At least some of this enthusiasm for strategic
bombardment could be attributed to Mitchell’s publicity or the influence of
Douhet, but it is clear that men like Patrick and Benjamin Foulois were
profoundly influenced by what they saw of German bombing in London in
1917 and 1918 and by their close association with the combined planning for
the great unfought campaign of 1919.'*

The U.S. Army Air Service in the 1920s was all too conscious of having
to justify its existence and its strategic claims in terms that both reflected the
uniqueness and novelty of air power and reduced its operational dependence on
the Army and Navy. While not officially recognized, the air arm, by the 1930s,
privately preached the view that “bombardment is the basic arm.”'** Maj. Gen.
Frank Andrews, who became Commander of the GHQ Air Force in 1935,
typified this approach, paying lip service in public to a more limited view of
bombardment while arguing in private for “independent air operations” against
factories, refineries, power plants and utilities, and centers of population, a
strategy very similar to that eventually pursued during World War I1.'2 The
GHQ Air Force was used as a Trojan horse by bombardment aviators hoping
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Maj. Gen. Benjamin D. Foulois, Chief of the Air Corps, stands in front of the air
route map.

to turn it from an instrument of the army into a force for offensive, long-range
bombardment. General Andrews’s view was that the “backbone of this air
power is Bombardment Aviation, for that is the type which can exert direct
pressure on an enemy through the destructive effect of its bombing . . ..”'*

Unlike the RAF, the American air arm devoted much more effort to
evaluating the nature of independent air strategy and relating means to ends.
Much of this work was undertaken in the 1930s at the ACTS at Maxwell Field,
Alabama. It was here that the doctrine of strategic bombardment was devel-
oped, refined, and taught with little interference from the War Department.'®
Also unlike the RAF, the Army Air Corps had a case to prove in the face of
strong resistance to strategic bombardment doctrine, not only from the Army
itself but also from pursuit aviation which had a vested interest in rejecting the
notion that a “bombardment attack once launched, cannot be stopped.”'* The
ACTS bombardment staff started from the basic principles that air power was
essentially offensive and could be directed at the enemy’s will to resist inde-
pendently of engaging his armed forces. The nature of modern industrial
systems made them particularly vulnerable to disruption from the air, but this
disruption could be effected, not by attacking morale, but through “destruction
of carefully selected elements of the industrial system.”'?’

This growing emphasis on selective or precision bombing of key targets,
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rather than on indirect attacks of ill-defined targets such as morale, reflected not
only the influence of changes in bombardment technology but also the sensi-
tivity of plans that involved civilian bombardment. Moreover, during the 1930s,
ACTS instructors and other Army Air Corps thinkers believed pursuit airplanes
were incapable of stopping a well-armed, massed bomber force. The new B—17
possessed excellent speed, which existing Air Corps fighters did not. Pursuit
advocates, unaware of radar developments, remained a weak group in terms of
their influence on Air Corps thinking. Not until after 1939, when the Air Corps
had an opportunity to observe the war in Europe, did its leaders begin to take
aerial defenses more seriously and view the enemy air force as an “intermediate
target” whose defeat through bombing and air fighting was an important pre-
liminary in the conduct of major strategic campaigns. In this regard they
differed significantly from the RAF, whose leaders maintained, even in the face
of radar and fast fighter development, that defeat of the enemy air force was a
wasteful diversion from the central objective.'?

By the early 1940s American aviators worked out a doctrine for strategic
bombardment that greatly influenced the eventual campaigns waged against
Germany and Italy. Despite, or perhaps because of, the official attitude toward
strategic bombardment, the Army Air Corps produced a more thorough,
detailed, and well-defined doctrine than any other air force. By contrast, the
RAF, with much more doctrinal room for maneuver, depended far too long on
loosely worded assertions about the nature of air power, assertions that had to
be hastily reevaluated on the very eve of war, with disillusioning consequences.

In France, tension between the air force and the army certainly existed, but
it was based more on organizational issues and less on doctrinal grounds.
French airmen in general subscribed to the views of the army — that the air
force was most usefully employed in protecting ground forces, attacking rear
areas and communications, and counterforce operations designed to win air
superiority over the battlefront. This could only be achieved by a direct conflict
between air forces, not through an indirect campaign of bombing the sources
of production. This represented the fundamental difference between Continental
and Anglo-Saxon views of air power. French air theory did not preclude long-
range attacks, but Frenchmen regarded such attacks as extensions of the main
battle, a development of the theory of tactical bombardment developed in
World War 1. The main statement of French air theory, Camile Rougeron’s
Aviation de Bombardement published in 1937, argued that the ideal bombing
aircraft should be derivative of fighter designs and used mainly against military
targets, particularly the enemy air force.'” Even airmen who urged attacks on
“des points sensibles du territoire ennemi” [sensitive points in enemy territory]
did so only to the extent that this contributed to weakening enemy mobilization,
delaying his attack, or preparing the ground for major army offensives.'*

Within the French military establishment it was generally believed — even
by those like General Paul Armengaud who wanted a wider role for bombard-
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Strategic bombardment
was ‘“kept alive” in the
United States with a few
B-17s produced in the
mid-1930s.

ment — that Douhet’s picture of air warfare was exaggerated and that a country
with effective antiaircraft and air defenses could withstand strategic bombard-
ment. It was the winning of air superiority that mattered, and arguments within
the French Army turned on questions of how best to organize air units rather
than questions of doctrine. French air leaders wanted large, operationally
independent air forces that could be moved from one part of the front to another
in massed offensives executed with a combination of fighter and bomber
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aircraft, whereas army leaders wanted to divide and assign air units among their
own individual units. Though the army officially got its way in 1938, until
1940 French airmen continued to think in terms of air forces and massed
offensives.'”!

In Germany, too, the role assigned bombardment in the plans of the
Luftwaffe reflected the army view of combined operations. Many among the
first generation of German air force leaders came directly from an army back-
ground and thought instinctively in terms of fighting enemy armed forces rather
than in terms of attacking national structures. Bombardment was primarily
intended to contribute to the general task of subduing an enemy’s armed forces
through defeat of his air force, intervention in ground and naval actions, and
disruption of the supply of men and weapons to the front line. Even Lt. Gen.
Walther Wever, usually regarded as the only Luftwaffe chief of staff to favor
strategic air warfare, argued that “in the war of the future, the destruction of the
armed forces will be of primary importance.”*? In the 1936 issue of the
Luftwaffe Service Manual 16, the general statement of air doctrine and
operational conduct specifically excluded the use of terror raids on cities, but
it did under special conditions permit retaliatory raids provided their retaliatory
nature was clear. The manual included no general plan for a strategic air
offensive nor did it give particular prominence to the bombardment airplane,
but it did not rule out the possibility of attacks to disrupt “the enemy’s materiel
supply” in the event of a stalemate on the ground.'

Some German airmen wanted a more serious commitment to strategic
bombardment strategy, among them Robert Knauss who taught the Lufiwaffe
Air Academy cadets the virtues of the strategic offensive and the probability
that an enemy’s morale would collapse.”™ But stronger pressures prevailed.
First, the Chief of the German Air Staff after 1939, Hans Jeschonnek
(previously he had served as Chief of Operations), strongly favored tactical
dive-bombing aviation after his early experience as commander of Lufiwaffe
training units. This preference for ground-attack aviation, reinforced by the
campaign in Poland, was shared by other leading Luftwaffe generals from an
army or fighter-pilot background. No prominent bombardment officers were to
be found in the higher echelons of the air force.'* Second, the Luftwaffe placed
great emphasis on defense against bombing attacks, in particular on static
antiaircraft forces which, after much interservice wrangling, remained under
Luftwaffe control. The new generation of fast German fighters, the outstanding
88-mm antiaircraft gun, and improvements in communications all argued in
favor of an effective defense. German air officers drew the conclusion the RAF
refused to draw: that it made more operational sense to fight the enemy air
force and protect the ground army than it did to waste men and machines on
long-range bombardment.

Only the Luftwaffe C-in-C Hermann Goering might have changed this
situation had he prevailed with his vague ideas about the knockout blow and

45



STRATEGIC BOMBARDMENT

Lt. Gen. Walther Wever, the
only Luftwaffe chief of staff to
favor strategic air warfare.

attacks on enemy morale. But he failed to impress these views on Hitler and the
German Army, and he refused to cooperate with the German Navy to plan air
attacks on British trade and shipping, which might have produced genuinely
strategic results. Nor did Goering direct his own staff to seriously consider
strategic warfare until 1939, when four-engine heavy bombers were ordered in
quantity for the first time.'*

Some Italian and Russian air force officers also saw the merit of strategic
bombardment, but in neither service was the conception thought through fully.
Furthermore, the lessons of Spain and China inclined them to accept what the
armies had argued all along: fighting an enemy’s armed forces was the proper
role of an air force. In Japan, the question never seems to have arisen; there, the
air forces remained entirely subordinate to the army and navy, which used
aviation to support surface operations.'*’

Proponents of strategic bombardment attempted as best they could to use
or allay popular concerns about this form of warfare. At the public level,
essayists expressed genuine fears about the possible effects of aerial bombing
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on civilian life. Throughout the interwar years a stream of books and articles
appeared urging the need for air disarmament, effective aerial defenses, or
large, deterrent bombing fleets. The basic assumption underlying most of this
tension was expressed by French General Maurice Duval, Commander of the
French Air Service in World War I: “The decision will be reached in the air.”
Future warfare was widely expected to produce aerial “frightfulness” in the
form of mass destruction of urban areas by bombs and gas, which would
constitute the knockout blow that haunted the popular imagination before 1939.
Some of this writing had considerable influence on professional airmen as well,
particularly Douhet’s book on war or the British military writer Capt. Basil
Liddell Hart’s Paris, or the Future of War. But much was couched in alarmist
and apocalyptic language, for example, War on Great Cities and Air Power and
Civilization."®

This side of the debate was, from an air force point of view, a mixed
blessing, for it encouraged a backlash against exaggerated claims for air power
and provided critics of strategic bombardment with ample ammunition for their
cause. Army General Charles E. Kilbourne, Chief of the War Plans Division,
caustically dismissed Mitchell as a man “infected with the virus of that fatal
disease, love of publicity” who resorted, according to Admiral William Moffett,
Chief of the U.S. Navy’s Bureau of Aeronautics, “to the revolutionary methods
of the Communists.”"*® Public perceptions also had the effect of restraining
governments from pursuing a strategic bombardment capability because of fears
of retaliation by the enemy or because such a course was judged morally
repugnant. As a consequence, efforts devoted to aerial and static defenses were
increased at the expense of bombardment. The disparate views held by airmen,
the other military services, and the public all help to explain the relatively
modest part strategic bombardment played in overall strategy before 1939.

The Establishment of Strategic Bombardment Forces

A great number of practical problems affected the evolution of strategic
bombardment between the wars. In particular, those related to technology and
the size and nature of the aeronautical industry ruled out a number of nations
from the start. Creation of a strategic bombardment force required not only an
organizational structure and training program, but also a satisfactory bombard-
ment technology and the commitment of a great amount of productive and
scientific resources to create an effective force. These elements did not
necessarily develop in tandem with doctrine (as evidenced by the disparity
between the number and performance of bombing aircraft available in the 1920s
and the doctrine they were designed to support), but all were elements essential
for turning theory into practice. As war in Europe approached, the relationship
between theory and practice drew much closer and became, in the end, entirely
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one of interdependence.

The problems of formulating doctrine and of obtaining its acceptance at the
highest levels were reflected throughout the interwar years in the very limited
resources specifically devoted to a strategic bombardment force. Indeed, in
terms of the strategic offensives waged during the war, no organization was
satisfactorily equipped before 1939, and only one, the RAF, had a bombard-
ment force primarily organized for major strategic operations. This situation
resulted in part from the nature of bombardment aircraft of the period, which
were in the main small, twin-engine aircraft capable of performing both tactical
and strategic roles. Some, such as the multipurpose French aircraft, the Bleriot
127, were even designed to perform armed reconnaissance as well."*® This
tendency to group bombardment aviation, whether for performing tactical or
strategic tasks, into a single bombardment organization obscured the degree to
which strategic bombardment was a component of any individual air force. In
the 1920s such distinctions were in any case academic, for bombardment
aviation was small in scale everywhere, either divided up in direct support of
major ground units or grouped, like the RAF, into a general air defense
organization.

Not until the onset of large-scale rearmament and increased funding in the
1930s did Britain establish the first independent bombardment aviation force.
In July 1936, Bomber Command and Fighter Command were set up as separate
organizations, each with its own C-in-C and separate network of air bases. The
bombers were placed under group commanders who kept in close communica-
tion with the central commander, permitting the organization of large-scale
operations from scattered bases in the south and east of England. What the
force lacked, even by 1939, was an adequate number of aircraft. The frontline
bombardment force in August of that year comprised some twenty-one
squadrons of twin-engine bombers.'*!

In the United States, an organization for independent operations emerged
more by accident than by design. In the 1920s and early 1930s, American
bombardment aviation was insignificant. Only fifty bombardment aircraft were
produced in 1930, and the total bomber strength of the Air Corps in 1932 was
ninety-six aircraft.'? During arguments in 1934 and 1935 about the nature of
air organization, the major concession the Army made was to establish a formal
GHQ Air Force consisting of reconnaissance, pursuit, and bombardment groups
directly under the Army high command. The establishment consisted of twelve
active bombardment squadrons with a primarily defensive role.'** This allowed
greater concentration and a more flexible use of bombardment aviation to
support ground forces in repelling attacks. Army Air Corps leaders saw this
establishment as a potential base for the development of long-range independent
bombardment aviation. But not until 1939, when the GHQ Air Force became
the organizational umbrella under which the Air Corps could build up the
offensive aviation force that Roosevelt’s directives authorized, did this potential
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base become a remote possibility.

Outside Britain, decentralized organization prevailed, with bombardment
units attached to particular geographical zones or military units. In Germany,
Luftwaffe forces were divided into four major air fleets, or Luftflotten,
composed of all major aircraft types. These fleets operated from seven air
districts, or Luftkreise, each having from two to five bombardment groups
attached.'* No central strategic reserve existed, but bombardment aircraft could
be organized for massed attacks, as during the Battle of France and the Battle
of Britain. Yet the overall structure, like the French Armee de l’air, was
designed to facilitate the general battle plan. In France, bombers were attached
to individual army corps and divisions throughout the country. Even after the
French Air Force won a measure of organizational independence in 1933, over
86 percent of all aerial forces remained tied to individual army units. Only
during 1936-1937 was an attempt made to establish an independent bombard-
ment organization whose forces could strike en masse with concentrated
firepower at particular parts of the front. But this organization, disbanded in
1938, never comprised more than a few squadrons. In 1938 the French
nominally had an establishment of 66 bombardment squadrons, although in
April 1938 the actual bombardment strength consisted of 68 heavy and medium
bombers and 125 light attack bombers.'*

Much the same pattern developed in the Soviet Union. The Red Army air
forces were first to organize independent bombardment units, though not a
complete command, in the force reorganization of 1935. These units were
grouped together in a special strategic reserve, Aviatsya osobovo naznachenya
(AON), composed largely of the heavy Tupolev four-engine bombers. These
forces were designed for support of major Army campaigns, but in 1936 Stalin
ordered a halt to the development of heavy bombers because of their poor
safety record, and in the following year he threw his support behind medium-
bomber and ground-attack aviation on the basis of the Soviet experience in
Spain. In 1940, AON was broken up and its bombardment forces were
distributed among major army units for direct support of the army in combined
operations.'* For the most part, European bombardment units were organized
to work closely in tactical support of the other services. At most, they could be
massed to provide large-scale shock attacks at decisive points in the land
campaign.

The question of training went hand in hand with the development of
bombardment aviation. Two areas, bombing accuracy and navigation, related
directly to strategic bombardment, though only British flying personnel trained
with a strategic offensive specifically in mind. Once again, however, something
of a gap existed between strategy and performance. Operational and tactical
questions took second place to organizing and equipping the force prior to
1939. Until 1937, it was even assumed that a pilot could fly and navigate his
own aircraft. A second pilot, or copilot, was introduced on bomber aircraft in
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1938, but on bombers with cabin space for only one person, the observer/gun-
ner was given a short course in navigation so he could assist the pilot. Not until
1939 was it finally realized that a fully trained navigator was essential for any
aircrew engaged on long-range bombardment operations. Training in navigation
was then altered to produce specially trained navigator officers, and the pilot
was relieved of this broader responsibility. Nevertheless, training in night and
blind flying was still rudimentary at the outbreak of war. The hours of night-
flying training amounted to only 10 percent of the hours spent on day flying in
1938. With existing technology and training, Bomber Command could only
attack on clear days and moonlit nights with any hope of even reaching the
target! Thus it was inevitable that Bomber Command could not launch a large-
scale attack with any accuracy against Germany’s vital centers when war began
in 1939.'4

These same problems affected bombing accuracy. The British used
bombsights in 1939 that differed little from those available in 1918. Accuracy
in high-level bombing, thought to be the only tactic viable for strategic attacks,
simply could not be obtained with available methods.'*® In March 1938, a
Bombing Policy Subcommittee examined bombardment tactics, and, at its first
meeting, members admitted that these tactics needed to be completely
reevaluated, “as the effort required for the destruction of certain targets by
existing methods under war conditions would appear to be of considerable
magnitude.”'”’ Prior assumptions held that the problem was not techni-
cal — that there would be no “very marked improvement” in bomb aiming and
navigational aids — and it could be solved simply through better training.'s
Bombing exercises, however, showed that even at altitudes of 2,500 feet against
undefended targets, only 15 percent of the bombs hit the target.!” Exercises
later in 1938 showed that accuracy of high-level bombing was only three hits
per hundred.'*

During the course of 1938, RAF leaders decided to establish a Bomber
Development Unit as a “center for the formulation of tactical and strategical
doctrine” with facilities for “practical trials to assist in the determination of
bombing errors.”'** This unit, however, did not become activated until two days
before the outbreak of war. Equipped with small numbers of light and medium
bombers, it lost even these at the end of September 1939 when they were
transferred to operations. “For the time being,” concluded Bomber Command
C-in-C, “we shall have to rely upon getting our experience on active
service . ...”"** The poor level of preparation in bomb aiming and navigation
led by default to the situation in which Bomber Command was compelled in
1941 to abandon precision bombing and adopt area bombing.

The U.S. Ammy Air Corps’ approach to training and tactics was much
different. Accurate, tactical bombardment training went back to the early 1920s
and contributed in the long run to the American preference for a strategy of
precision bombardment attacks. This view was reinforced by a belief that the
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American public would not accept a bombing strategy based on massed attacks
against civilian targets. Furthermore, the bomb-aiming equipment of the Air
Corps was superior to that of the RAF, and with the development of the Norden
stabilized bombsight, the American equipment had a level of technical
achievement that permitted degrees of accuracy well beyond anything available
to the RAF at the outbreak of war."”> The U.S. air forces also taught a higher
standard of navigation, and the training was more specialized. From the early
1920s, the American forces pioneered long-range display and training flights
that encouraged high standards for navigational equipment and training.'s

The operational evaluation of bombardment accuracy and bombardment
tactics was also well advanced, and at least part of the 1920’s argument for a
separate and larger Army air arm was based on the demonstration of bombing
accuracy and destructive power."”” Bombing probability charts, drawn up in
1933, recorded bombing accuracy for the exercises held from 1924 to 1932.
The probability of hitting a precision target the size of a small factory was 64
percent from 3,000 feet and 19 percent from 10,000 feet. Moreover, bombing
accuracy was improving yearly.'”® By 1939, the GHQ Air Force commander
was confident his force could hit targets through clouds and during bad
weather."*

A restrictive factor in the United States was the small number of trainees
in bombardment aviation. In 1941, Army Air Forces Commander General
Arnold viewed this as the major constraint on the expansion of strategic bom-
bardment forces.'® Yet the element that really counted in the evolution of
bombardment aviation was not men, it was machines. Neither a satisfactory
strategy nor an effective organization could compensate for two related and
vital considerations: the quality of bombardment aircraft available and the
quantity that could be procured. The relationship between technology and
strategy was complicated and depended on a number of important variables — the
range needed to reach potential enemies, the state and size of the aircraft
industry, the quantity of state funds available, and the ability or willingness of
the air staff to specify clearly the type and number of aircraft required. Of all
these variables, the state of existing aviation technology and productive
capacity was arguably the most significant, for heavy bombardment aircraft
were immense consumers of economic and scientific resources.

The development of strategic bombardment forces depended on planning
for the required industrial capacity and providing generous funding well in
advance — up to four years — of actual operational capability. Nations that
first made this commitment enjoyed a lead that made it difficult, if not
impossible, for others to catch up in the short term, even if the competitors
could afford the cost. Indeed, it would not be an exaggeration say that the
recognition in Britain and the United States of the importance of a purposefully
built heavy bomber and the eventual success in securing its production in
quantity are the most important differences in explaining the use of air power
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during World War II. In contrast, the failure of heavy bombardment aircraft to
materialize in Germany in the numbers and quality required limited the
Luftwaffe’s strategic options. The situations in these three cases demonstrate not
only the importance of technology and production capacity, but the wide range
of factors that influence the choice of weapon systems.

During the interwar years, however, air forces were compelled to work
mainly with small twin- or three-engine medium and light bombers. These
were, by the 1930s, very different in performance from the bombers of 1918 in
terms of range, altitude, and speed; however in terms of bomb-carrying capac-
ity, developments transpired much more slowly. Most of the medium bombers
operated by the major belligerents in 1939 could carry little more than the
amount carried by the largest bombers of 1918 and considerably less than that
of the so-called Barling Bomber developed in the United States in the early
1920s, which could carry up to 8,000 pounds of bombs.'s! The exception was
the Soviet four-engine ANT-6 that saw service after 1930, but its fixed under-
carriage, flimsy construction, and slow speed made it an easy target, and its
bombload was only 5,000 pounds. Production after 1937 was halted in favor of
more modern medium bombers such as the Ilyushin I1-4, which could more
satisfactorily fulfill the tactical bombardment requirement.'®*

In Britain, the light and medium bombers were, for better or worse, the
aircraft allocated for strategic operations throughout the interwar period. Their
inadequacies were clear, for most could barely reach northern Europe from
British bases with more than a modest bombload. Yet British airmen argued
from their experience in World War I that strategic operations required, at a
minimum, large numbers of bombers capable of carrying as large a bombload
as possible. This question of the quantity of bombing capacity, expressed in
terms of the potential daily bomb tonnage the force could deliver, became a
major element in the bombing debate in the 1930s, for it was the measure of
how limited Britain’s bombardment capability actually was. This realization,
coupled with exaggerated reports of Germany’s bombardment potential, left
RAF planners with no doubt that they had to find more bomb-carrying capacity.
By the mid-1930s, aviation technology — spurred on by commercial develop-
ments, improved construction materials, and better aero engines — had reached
a stage where very large, all-metal monoplane bombers of high performance
had become a technical possibility.

Early in 1936, the British Air Staff drew up plans for a major long-range,
four-engine bomber force. This force was needed, reasoning held, not only to
face the danger of German air rearmament by achieving parity of bomb lift and
avoiding the risk of obsolescence, but to use as a potential weapon against the
Soviet Union, whose aviation was a threat to India and the Empire.163 The Air
Staff agreed to issue specification B12/36 for a four-engine aircraft with a
maximum range of 3,000 miles, the ability to carry 8,000 pounds of bombs, a
service ceiling of 28,000 feet, and a speed of 230 mph.'* Though some favored
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procuring large numbers of medium bombers instead, Group Captain Arthur
Harris’s argument that the RAF needed “to get the maximum offensive
potential (which in bombers meant weight-carrying capacity and range) out of
any given number of first line aircraft” carried the day.'® The specification,
issued to industry later in 1936, resulted in the Stirling heavy bomber.'®

This was by no means the end of the story. During 1936 and 1937, rapid
developments in fighter aircraft and antiaircraft defenses would make the
heavy-bomber project vulnerable to strong objections. Moreover, the situation
in the British aircraft industry, which had only just begun to expand in response
to increases in armament expenditures in 1936, made it unlikely that large num-
bers of heavy bombers could be produced until 1941 or 1942 at the earliest.
Powerful financial and industrial interests favored abandoning heavy bombers
and concentrating production instead on new medium bombers such as the
Hampden and Wellington already in the pipeline.'” Undeterred, the Air Staff
initiated a search in 1938 for what it called the Ideal Bomber. The search would
take account of technical advances in bomber design and also provide much
improved armament in anticipation of strong fighter resistance. The bomber
was specified as the B9/38 with “a high cruising speed, powerful gun defense,
long range, and a substantial bomb load.” Its range was set at 2,000 miles with
a bombload of at least 12,000 pounds and a speed of 300 mph. Bombload and
range could be compromised for shorter or longer journeys, but the craft had
to be capable of rapidly reaching distant parts of the Empire as a reinforce-
ment.'®

To meet RAF specifications for bomb-
load capacity and range in 1936, British
industry produced the Stirling heavy
bomber, shown here in these front, side,
and rear views.
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Once again, objections to this proposal turned on the view that, for the
same expenditure, a greater number of medium bombers could be procured, and
more quickly. The Air Staff in December 1938, however, produced a detailed
defense of the plan, which showed that for a 4,000-ton daily bomb lift, the
force needed 3,584 Wellington medium bombers but only 896 Stirling heavy
bombers, at a respective cost of £79 million and £47 million. The most telling
argument of all was that the heavy aircraft needed only 27 percent of the flight
and maintenance personnel for an equivalent medium bomber capability, and
only half the quantity of aluminum.'® These arguments, communicated directly
to the Cabinet, tipped the scales.

By this time, serious delays in British bomber development and production
arose owing to shortages of labor and industrial capacity and the difficulty of
finding a satisfactory engine. Without question, Bomber Command would have
liked to have had some of these aircraft available in 1939 or 1940, when they
were sorely needed, but heavy bombardment aircraft would not be available in
quantity until 1942. Regardless, their cost-effectiveness and greater striking
power made them the central weapon for the RAF in the 1940s. As it turned
out, the “Ideal Bomber” failed to materialize with the outbreak of war, but two
projects for heavy twin-engine bombers issued as specification P13/36 were
converted to four-engine types in 1939 and 1940 to meet the Ideal require-
ments. These became the Halifax and the Lancaster heavy bombers.'™

Only the size of the commitment remained to be determined. The industrial
effort was enormous, but serious industrial preparation only began in 1936
under Lord James Weir, a champion of strategic aviation in World War 1.
Recognizing that industrial capacity was an important constraint on the eventual
size of the bomber force, Weir embarked on a program of industrial mobiliza-
tion with great urgency: “The country may be at peace,” he wrote, but “the
whole spirit and atmosphere in the supply departments must be one of war
pressure on every individual....”'"! A system of shadow factories was set up
to produce aero engines and components in wartime; programs of labor
retraining began; and aircraft firms, in close cooperation with the Air Ministry,
greatly expanded their own productive capacity.

The purpose of this British effort was to create in peacetime the industrial
infrastructure necessary to produce much greater numbers of modern aircraft,
including heavy bombers, if war came. A commitment to forge a strategic
striking force was built into these plans from the start. The program planned in
1939 was to produce a force of 2,250 heavy bombers by the autumn of 1941,
with nine weeks’ reserves and a total bomb-lift capacity of 3,795 tons. These
figures were designed to match what Germany was expected to achieve with
her heavy bomber force by the same date.'* Although the British figures were
never fully achieved, enough was done to secure the technical means to embark
on the bombing offensive in earnest in 1942, six years after the initial
commitments to the heavy bomber. By that date, however, Germany still had
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During the mid-1930s, financial and industrial interest favored production of new
medium bombers, such as the Hampden (fop) and Wellington (bottom).
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British Halifaxes (fop) and Lancasters (below) were developed as heavy bombers in
1939 and 1940 to meet “Ideal Bomber” requirements at the outbreak of World War
II.

56



STRATEGIC BOMBARDMENT BEFORE 1939

no heavy bomber force.

U.S. Ammy Air Corps efforts to produce a heavy bombardment force met
with much greater resistance. This was partly a consequence of the insistence
in the 1930s on a defensive strategy and the absence of any obvious targets for
offensive planes of great range and payload, and partly a by-product of the
general hostility of the War Department to Air Corps planning that did not
conform with the Army view of tactical aviation. Certainly, the standard of
performance of the new generation of monoplane medium bombers in the 1930s
fulfilled the Army’s requirements and undermined the Air Corps’ case. Yet in
defending the need for a heavy bomber, the Air Corps was also defending its
potential to develop an independent strategic force. Both sides well understood
that this was the principle at stake.

The roots of the American heavy bomber lay in the late 1920s and early
1930s when American bombardment aviation reached something of an impasse.
The great improvements in aircraft performance in commercial airlines were not
reflected sufficiently in military aircraft, but the low priority given to
bombardment aviation and the low level of military spending made it difficult
to embark on a major redevelopment of the weapon. As a result, obsolescent
types were kept in service longer than Air Corps leaders thought desirable.'”
In 1931 the Chief of the Air Corps authorized a thorough revision of bombard-
ment aviation, which led in 1933 to recommendations that the corps proceed to
develop four-engine heavy bombardment aircraft.

The Army Air Corps laid down two specifications for these aircraft. One
was for a bomber capable of at least a bombload of 2,000 pounds carried over
a distance of 1,000 miles at speeds of 200 to 250 mph. The other called for a
more ambitious project, a bomber with a 5,000-mile range, capable of hitting
targets in Hawaii or Alaska from mainland bases. The Boeing Airplane
Company won both design competitions, producing in 1935 a prototype for the
first (popularly known as the XB-17) and embarking that same year on the
development of the second (the XB-15). Since both projects were in the
experimental stages, the General Staff approved research on both. The Air
Corps was delighted with Boeing’s product, for the heavy bomber was regarded
as more cost-effective than the medium bomber in terms of resources and
personnel, and it was an aircraft that could ultimately defend Hawaii, Alaska,
and Panama. General Oscar Westover, who became Chief of the Air Corps in
1936, considered the Boeing B—17 “the most outstanding airplane development
of modem times.”'"

During 1936, the War Department attitude toward heavy bombers changed
sharply, coinciding with the transfer of General Douglas MacArthur (who had
been sympathetic to the project) and his replacement as Chief of Staff by
General Craig. Both Craig and his deputy, General Embick, were hostile to
efforts at procuring strategic bombers, since their priority was to obtain for the
Army as many ground support bombers as possible from a limited congressio-
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nal appropriation. In April 1936, the Secretary for War approved twenty-six
B-17s for the Fiscal Year 1937 program instead of the sixty the Air Corps had
requested. In August, Westover was told to reschedule these for 1938, and in
December the order was canceled entirely in favor of medium twin-engine
bombers.'”” By early 1937, the Boeing company faced financial difficulties
because of unpredictable shifts in the procurement program, and the Air Corps
budget ran a deficit, even without the heavy bombers, because of the Baker
Board’s recommendation for additional spending for aircraft.!

Both of these problems weakened the support for heavy bombers and
fueled the hostility of the Army’s leadership to the whole concept of long-range
bombardment. The War Department took the view that heavy long-range
aircraft were an unnecessary waste of resources when they could only be used
overseas to perform tasks for which the Navy was better equipped. Moreover,
what the Army wanted was more small bombers, such as those that had proved
their utility in the Spanish Civil War and promised “greater efficiency, lessened
complexity, and decreased cost.”'”” Given the likely conflicts facing the United
States and the prevailing military strategy, Craig believed that planes as heavy
as the B—17 were “not justified.” “Aside from their undemonstrated military
utility,” Craig told the Army-Navy Joint Board in 1938, “the relatively high
cost of the large, long-range planes must be considered in relation to the effect
of that cost on the other requirements of the Army Air Corps.”'” Development
of the heavy aircraft was permitted to continue, though starved of adequate
research and development resources. But during the course of 1938, even the
modest plans for heavy bombers in 1939-1941 were scrapped in favor of a
large number of smaller attack bombers.!™

The Army assault on the heavy bomber project at least had the welcome
effect of forcing senior airmen to think hard about why they wanted a weapon
of this kind. “The basic problem,” Amold wrote to the Adjutant General in
1937, “is ‘What is the role and employment of the GHQ Air Force?’ The
answer has never yet been defined.” Arnold’s own definition included the view
that the force was rapidly becoming obsolescent and that it should be provided,
in principle, with “bombardment aviation at least the equal in numbers, range
and speed performance, and striking power, to that of any other nation.”"®
General Andrews, commander of the GHQ Air Force and a powerful advocate
of the heavy bomber, defined the need in bolder strategic terms. On his
assumption that “bombardment aviation is the basic element of air power,” he
argued that America should concentrate development and procurement on the
very best bombardment aircraft available, aircraft capable of attacking enemies
in the Pacific, reinforcing American possessions, and ranging far out over the
Atlantic. Offense was the best form of defense.'®!

Arguments such as these merely confirmed what the General Staff already
suspected: that the heavy bomber was a back door to strategic bombardment
and Air Corps independence. Despite Air Corps protests, Secretary of War
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Harry H. Woodring endorsed the Army view and cut from the plan the small
number of B—17s already scheduled for Fiscal Years 1939 and 1940. The Army
defended the decision by demonstrating that, with the money saved from a few
B-17s, 154 smaller bombardment aircraft could be procured. In the terms in
which air strategy was officially cast in 1938, this choice made considerable
sense and it satisfied the demand of Congress for rapid results in expanding the
number of frontline aircraft.’®® With only a few B-17s available, strategic
bombardment was kept alive in the Air Corps by the slenderest of margins.

President Roosevelt’s decision to expand American rearrnament in response
to the Munich crisis of September 1938 transformed the situation. He appointed
an Air Board in March 1939 to investigate procurement, and the board came
out strongly in favor of the heavy bomber. Procurement of B-17s in quantity
was authorized, and development of a larger bomber, previously carried on with
a single prototype aircraft up to 1939, was accelerated. In January 1940 permis-
sion was given to issue specifications for a new superbomber with a range of
4,000 miles, capable of reaching Europe from the United States. This became
the forerunner of the B—29 and the B—36.'* A substantial complement of heavy
bombers was included in the production programs; the initial objective was 498
by 1941, with 1,520 by the end of 1942.'%

The sudden expansion of aircraft production placed great demands on the
aviation industry. Though the new appropriations covered plans for heavy
bombers, the additional factory capacity first had to be created. The President
was asked to authorize a major program of industrial expansion at a cost of
over $2 billion." This included a considerable amount of direct government
investment in the aircraft industry to provide additional floor space, similar to
the shadow factory scheme operated in Britain. And, as in the British case, the
American plan involved industrial leaders and engineers directly in organizing
the effort.'*

Preparations for just such an industrial mobilization had in fact begun long
before 1939. The Air Corps recognized, in the 1920s, that the real cause of
America’s disappointing aviation record in the 1917-1918 period was the
almost complete lack of industrial preparation. General Arnold later wrote that
“after World War I the lessons of the failure of aircraft production in 1917
remained uppermost in my mind.” During the 1920s the Air Corps drew up
detailed plans to convert industry to this purpose. Projections included lists of
firms where key components and materials could be procured in wartime. By
the early 1930s, mobilization planning was based on the ability to produce
24,000 aircraft in the first year of war, including 3,250 bombers.'*” From 1936
onward, industrial flesh began to cover the planning bones, and by 1939,
industry already had a firm foundation for large-scale mobilization. Without
this preparation of a manufacturing base capable of mass-producing heavy four-
engine aircraft, America’s strategic offensive in 1942 and 1943 would scarcely
have been possible.
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German efforts to create a long-range strategic bombing force broke down
over just such questions of production and development. In 1935 the Luftwaffe
began to search for a heavy bomber with long range, able, like its British
counterpart, to attack targets in the Soviet Union. Technical deficiencies led to
the cancellation of the initial designs, the Dornier Do 19 and Junkers Ju 89,
both of which had flown by 1936. These design efforts were replaced with a
Bomber A project for a very long-range bomber aircraft, which went to the
Heinkel firm.'®® The subsequent design, the He 177, was built into Luftwaffe
production planning from January 1939 onward, to be produced in quantity in
1941 and 1942.'"™ Yet this effort suffered difficulties from the start.

The head of Lufiwaffe aircraft procurement, Col. Ernst Udet, was a fighter
ace turned stunt man and film star. He understood very little about aircraft
production and even less about large aircraft. Udet, supported by Chief of
Operations Jeschonnek and other key members of the air staff, now insisted that
all German bombers, irrespective of size or purpose, have a dive-bombing
capability. This was partly to emphasize their tactical potential, because it was
assumed that dive-bombing would achieve much greater bombing accuracy and
therefore reduce the number of bombers needed to obtain a given level of
destruction.' This effectively forced Heinkel designers to work within very
limiting technical constraints. Two engines were coupled together on each wing
to make diving more practical, but no way could be found to make these
engines technically secure, and the aircraft throughout its life had a very poor
safety and performance record. Nor, with dive-bombing capability, was it
possible to attain the kind of bombloads or range that the original Luftwaffe
specification had called for.'!

The general hostility to heavy, level-flying, long-range bombers gave the
German project a low development priority. Moreover, arguments about the
relative merits of heavy versus medium bombers went in favor of the smaller
aircraft in Germany. “We do not want these expensive, heavy machines,” Udet
told Heinkel, “which eat up more in material than a medium, twin-engine dive
bomber costs.”'*” This attitude was encouraged by Germany’s shortages of
materials and skilled labor in the late 1930s, but it owed something to the
development of a most successful medium bomber, the Junkers Ju 88, whose
promised range, lifting power, and short development time made it a much
more attractive proposition for the immediate future. Goering diverted all
available resources in the aircraft industry to building up an intermediate force
of high-performance medium bombers capable, it was believed, of strategic as
well as tactical tasks.'®

By 1939, asignificant portion of Germany’s aircraft industrial capacity was
already mortgaged to medium bomber output and could not be switched to
heavy bombers without serious disruption. The irony was that Germany, alone
among the major powers, had developed radio navigational aids capable of
locating targets in poor weather and at night with a greater degree of accuracy
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Col. Ernst Udet, a World War I ace turned stunt man and film star, insisted that all
German bombers have a dive-bombing capability.

The He 177 (side and bottom views) that
went into Luftwaffe production in 1939 fea-
tured this dive-bombing requirement and
was beset with development difficulties.
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The Ju 88, the Luftwaffe’s most successful medium bomber.

than was available to either the RAF or the U.S. Army Air Corps; further, the
Luftwaffe was also well aware of the tactical advantages of mixing high-
explosive and incendiary bombs to achieve the maximum destructive effect in
urban areas.'™ Had arguments over the type of bomber in the mid-1930s gone
in favor of the heavy four-engine aircraft for immediate development, Germany
not only would have possessed a strategic bombing capability sooner than
Britain or the United States, but it would have had one with a high degree of
operational effectiveness.

Bombardment in Practice

The German emphasis on tactical bombardment and smaller aircraft was
also a consequence of its participation in the Spanish Civil War. Because the
lessons of that conflict confirmed assumptions already held by many German
airmen, the impact of that experience should not be exaggerated. It was a factor
that decisively tipped the balance at an important time in favor of ground
support aviation. This was true as well for other powers. All the air forces
closely examined the limited experience of air fighting between the World Wars —
in Ethiopia, China, and Spain — to see what clues they supplied to the practical
use of air power in the future.

German airmen drew a number of lessons in Spain. The first and most
important was that “strategic” attacks on morale and economic targets were
much harder to execute and less militarily effective than had been previously
assumed. Such attacks did not defeat enemy forces. Morale was, if anything,
strengthened through bombing, increasing the enemy’s determination to resist.
Attacks on distant targets were not decisive, whereas dive-bombing attacks on
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enemy formations and enemy air installations could be. Neutralizing enemy air
power permitted the ground forces to operate more freely.'” As one German
writer put it: “The decision in war devolves on the ground and on the forces
that fight on the ground, not in the air or from the air . . . .”' The results of the
air war in Spain also demonstrated how difficult it was to mount a persistent
bombing campaign in the face of well-organized resistance that produced a
steady loss rate of aircraft and crews. The need for highly specialized flying
personnel coupled with relatively high levels of attrition made bombing a costly
operation.'” It is a curious historical twist that the air force responsible for the
notorious bombing attack on the Basque town of Guernica in fact drew conclu-
sions from the conflict unfavorable to independent, long-range bombardment.

The French and Russian experience in Spain produced similar conclusions.
An article in La Science et la Vie in 1937 enumerated three major lessons from
the conflict: numerous defending fighters could prevent heavy bombers from
reaching their targets; heavy bombers of the kind envisaged by Douhet “have
not justified their existence”; and light bombers performed well in support of
ground forces.'”® During the Spanish conflict in 1937 and 1938, the fact that the
balance in performance and destructive power was moving in favor of the
fighter became generally clear. This contributed to the view that tactical bom-
bardment was more viable, since bombers could be protected more easily by
fighter cover and could be used as a counterforce instrument. The experience
in Ethiopia and China was broadly similar. When General Embick attacked
Army Air Corps calls for autonomy in 1935, he recalled that in Ethiopia the
“Italian progress from day to day is measured solely by the slow advance of the
men in the mud. . . the role of military aviation must by its inherent nature be
essentially of an auxiliary character.”'® In China, the Japanese army and navy
began by attacking military targets but they moved on to attack urban resi-
dential districts from the air. Though such attacks were widely condemned by
international opinion, observers recalled that these attacks were coordinated
with movements of ground forces and that the small aerial defense forces of the
Chinese experienced greater success against bombardment aviation than had
been anticipated. American fighter pilots who fought on the Chinese side
demonstrated that Douhet’s view of the bomber always getting through was no
longer tenable.”®

The same was true for Soviet forces that fought with the Chinese in the two
major battles against Japan at Chang-ku Feng and Nomonhan in 1938 and 1939.
Evidence from these conflicts showed the need for good ground attack aircraft
supported by large numbers of fast, light support bombers to protect ground
units and destroy enemy air power. The combat lessons learned by Soviet
airmen between 1936 and 1939 only further underscored their commitment to
tactical aviation, massed in short penetration attacks in support of major ground
operations, and to counterattacks by enemy bombers and fighters. In the Soviet
Union, the emphasis placed on the large, level-flying bomber gave way to an
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emphasis on tactical, attack aviation. This brought the Soviet Air Force very
close to the position that the French and German Air Forces had reached in
1918 when combat experience underlined the importance of battlefront support
and the winning of air superiority.?'

If the RAF had been involved in this kind of active combat in the three
years before 1939 it, too, might have drawn some of the same conclusions. It
was not, however, involved in major combat until 1940, although it kept close
watch on what other air forces were doing. The only active air fighting that the
RAF faced during the interwar years, far from dampening enthusiasm for
strategic bombardment, had the effect of giving it a spurious validity. During
the 1920s the RAF practiced what it called Imperial Air Control, a cheap means
of maintaining internal security in certain areas in the Empire and mandated
territories.” This approach consisted of small-scale bomb attacks on largely
undefended native villages with the purpose of subduing rebel tribesmen
cheaply and quickly. The Air Staff saw these attacks as a microcosm of the
larger strategic campaign, since detailed intelligence on targets was required
and attacks on “vital centers” were involved. Sir John Slessor, Director of Plans
in the Air Ministry in the late 1930s, later wrote:

Whether the offender concerned was an Indian Frontier tribesman, a nomad Arab of the

northern deserts, a Moreilli slaver on the border of Kenya, or a web-footed savage of

the swamps in the Southern Sudan, there are almost always some essentials without
which he cannot maintain his livelihood 2%

These “essentials™ were the vital centers whose destruction ended the natives’
will to resist through demoralization as much as physical damage.

Whatever French General Weygand might think of it, Imperial Air Control
helped sustain the RAF view that morale was the vital objective, not only
against “semi-civilized peoples,” as the RAF War Manual put it, but against
major industrial powers as well.” In the 1920s, an explicit assumption in air
planning was that the French would yield sooner than the British under
bombing. The same naive racialism was directed at the Germans in the 1930s.
One senior RAF officer, faced with the awkward evidence of mass panic among
Londoners during the World War I bombing raids, blamed it on “aliens from
the East and Northeast end of London.”? Imperial arrogance remained
undaunted by the observation of other wars in the 1930s — indeed it was
argued that the morale impact of bombing was evident in Ethiopia and China — so
that British air strategy, though it involved some concessions to defense after
the invention of radar and the development of the Spitfire, was still committed
to strategic bombardment when other nations were turning to tactical aviation.
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Planning for War

Only two air forces, the RAF and the U.S. Army Air Corps, made
systematic operational plans for a strategic air offensive before the onset of
hostilities. Other forces either fully committed to tactical aviation or, in the
German case, postponed serious preparation until a heavy bomber force became
available. German armed forces as a whole had not begun operational planning
for a war in the west even by the summer of 1939, so convinced was Hitler that
the Polish conflict could be localized. The only preparation undertaken by the
Luftwaffe was a preliminary study by General Hans Felmy on the prospects of
an air war against Britain, and he concluded that little success could be
expected until 1942 when heavy bombers would reach the squadrons and the
training program would be complete.”® Though the German Navy wanted to
plan a coordinated air/sea blockade of Britain, Goering was too jealous of the
naval service to divert air resources to assist it. Air intelligence did produce
target folders for major military installations in Britain and France, but no
evidence exists that German planners thought in terms of establishing targeting
systems designed independently of the other services to achieve strategic aims,
which may well explain the haphazard pattern of objectives chosen during the
Battle of Britain and the Blitz.*”

The important thing about British and American preparations is that they
were conducted with particular enemies in mind and a particular kind of
strategy. As early as 1937 the Cabinet accepted that Germany was Britain’s key
enemy and that war with her was highly probable. The U.S. Air Force —
whose own contingency plans in 1936 had identified Germany, Italy, Japan, and
the Soviet Union as the most likely enemies — was directed to concentrate its
efforts on the assumption of a war with Germany. For the RAF, the resultant
Air Ministry directive issued at the end of 1937 opened the door to active
preparation for strategic operations against Germany’s economy and home
morale, although the terms of the document made it clear that combined
operations and attack on the enemy air force should receive priority.*®

The Air Ministry directive, issued at the end of 1937, was based on the
CID’s more limited view of air power. According to this approach, the RAF
had to give effective help to the defense of the British Isles in cooperation with
the Royal Navy. Members of the Air Staff accepted these limitations with poor
grace. They wanted operations that would directly attack Germany’s domestic
economy and home population since this would weaken the whole of the
German air effort and destroy German air power at its source. The argument
about priorities continued until the outbreak of war itself, even after Bomber
Command realized that it simply lacked the resources to mount the more
ambitious strategic campaign it favored.”®”

The December 1937 Air Ministry directive ordered Bomber Command to
begin detailed planning for a bombing campaign. Earlier in the year, the Air
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Staff drew up a list of important objectives and targets that it organized into
four main groups in order of priority. Group I, Western Air Plan W5, included
mainly defensive and tactical tasks. Only the fifth and final objective in this
group was strategic in the RAF sense of the term: “Plans for Attacking
Enemy’s Manufacturing Resources in the Ruhr, Rhineland, and Saar.” Group
II included attacks on the enemy aircraft industry, but general attacks on
German industry, government offices, and administrative centers were included
only at the very end of the list, in Group IV, Plans W1I and W13.'° The Air
Ministry directive did not include attacks on civilian morale or communications
distant from the front. Top priority instead went to counterforce activity — at-
tacking German striking power with the British striking force. Bomber
Command C-in-C Air Marshal Sir Edgar Ludlow-Hewitt protested strongly
against this choice since in his view and that of most of his staff, attacks on the
enemy striking force were wasteful and ineffective. He favored concentrating
on Plan W5, the attack on the Ruhr: “I am much impressed with the high
importance of this plan as a practicable operation.” He calculated that Bomber
Command could cripple the electric power system of the Ruhr “in about a
fortnight” with the use of 1,500 sorties and an estimated loss of 88 aircraft. For
an attack on German air bases, his force lacked bombers of sufficient range and
adequate intelligence on base locations.?"!

The argument remained unresolved in the months leading up to the Munich
crisis in September 1938. When it appeared likely that the Czech issue would
lead to war with Germany, Bomber Command wanted to be free to ignore the
counterforce instruction and attack the enemy’s economy instead: “When ready,
go for the RUHR as intensively as possible — primary targets, power gener-
ating stations and coking plants. Bound to cause heavy loss of civilian life.”'?
This was precisely the kind of attack the British and French governments
wished to avoid for fear of massive retaliation from Germany, whose air
striking power was thought to be much greater. The threat of a knockout blow
was far too serious to risk. In April 1938, the French and British staffs formally
agreed to avoid “the intentional bombing of civilians.” This agreement was
endorsed on September 19 when Bomber Command was directed to attack only
clearly identifiable military targets and conserve its forces for defense of the
United Kingdom and British shipping.?* These instructions remained in force
until the outbreak of war a year later.

Not only did this decision make sound strategic sense, but Bomber
Command knew all too well that it stemmed from its own weaknesses. When
the Command confronted the problem of actually demonstrating how it would
conduct a strategic campaign in 1937, a whole host of deficiencies was
exposed. Most obvious was the failure until then to evaluate the nature of the
vital centers and award them some sort of priority as targets, or to assess how
they might be attacked. Using material provided by the Industrial Intelligence
Unit’s Air Targets Sub-Committee that had been established in 1936, the Air
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Ministry prepared a series of detailed evaluations of major German target
systems in the first half of 1938. Six major targets were selected: electric
power, fuels, the chemical industry, the metallurgical industry, engineering and
armament facilities, and transportation. Each evaluation was accompanied by
detailed appendices that listed individual targets, provided maps of each system,
and analyzed each system’s disposition and vulnerability to attack.?* Of these,
the Air Staff selected electric power and fuel oil, the basic energy supply of the
German economy, as the key targets, and the Ruhr as the area in which these
selective attacks should be concentrated, with the object to cause the maximum
possible destruction of the German war industry.

Selection of the Ruhr was justified, not only because the largest part of
German heavy industry was concentrated there but because air leaders realized
Bomber Command could not reach more distant targets with the aircraft then
available.”® Indeed, when operational preparations began in the summer of
1938, it was soon evident that not even the Ruhr targets could be reached with
any effect, nor could they be hit with any acceptable degree of accuracy. In
August 1938 Air Marshal Ludlow-Hewitt wrote to the Air Ministry explaining
that attacks on German targets from British bases could barely reach the fringes
of northwest Germany for at least the foreseeable future, and that his command
would face unacceptably high losses even on these attacks. Britain should rely
instead on the North Sea and strong air defenses to mitigate the force of a
German bombing campaign. For the British at that point to launch a similar
campaign “might end in major disaster.”?'¢

If the RAF had identified vulnerable targets by 1939, its operational
capacity for systematically attacking them was almost nonexistent and would
remain so until larger aircraft became available. In September 1939, the
frontline force still had only 488 medium and light bombers, mainly Blenheims
and Whitleys, with short range and poor lifting power.?'” Moreover, too few air
bases allowed the operation of large aircraft. Discussions about the production
of bombs in sizes larger than five pounds only began in the summer of 1938,
but by April 1939 the force still had nothing larger.'® The central tactical
questions about whether or not to provide escort fighters for bomber formations
and what the ratio of defensive to offensive armament on bombers should be
were only addressed during the spring and summer of 1939, and then only
inconclusively.”” In a whole range of more minor tactical and operational
questions, Bomber Command was quite unprepared; it even lacked adequate
maps for navigating flights in northwest Europe. Air Marshal Slessor, head of
Air Ministry Plans in 1939, acknowledged these failures in his memoirs:

It must be admitted that our imagination was not sufficiently flexible and our experience

too limited to comprehend quickly enough the very far-reaching technical requirements

of a modern striking force, capable of operating — of finding and hitting its targets — at

long range in bad weather . ... We attached insufficient importance to things which

afterwards became a commonplace, like bombing and navigational aids, signals equip-
ment, D/F [direction finding] homing beacons and blind landing systems.?
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These cumulative deficiencies fundamentally reduced Bomber Command
to ineffectiveness during 1938 and 1939 and left a large gap in British grand
strategy when war finally broke out in September 1939. Bomber Command had
no choice but to accept the gap between intention and reality — and the
diversion of resources to the buildup of British air defense and a new
continental expeditionary force. In discussions with the French General Staff
during 1939, besides agreeing that bombing of civilian targets should be
avoided, the two sides concurred that aerial bombardment should be directed
against German troop formations and the areas immediately behind German
lines. The French also urged counterforce attacks and raids on communications
in the main area of German mobilization, very much along the lines laid down
in French air doctrine. Bomber Command agreed that, in the event of a German
attack on France, “the object of all the available bombers would be to
contribute to the success of the battle on land.”**' Not only did Bomber
Command have to admit its own weaknesses, but the RAF was forced, very

In September 1939, Britain’s frontline bomber force consisted of 488 Blenheims
(shown above) and Whitleys (below).
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much against its will, to subscribe to French views of air power. Nor could
Bomber Command even carry out the more limited tasks that the French
requested.

Operational research showed that Blenheim and Battle medium bombers
used at full strength in the first week of a German attack would only be able at
most to keep three German railway lines closed!*”* Anglo-French plans did not
rule out an eventual attack on the Ruhr, although French generals remained
skeptical of its value, but for the early stages of the war any general strategic
bombardment plan was ruled out. Though the RAF planners still talked openly
of the Ruhr plan, both before and after the outbreak of war, Bomber Command
was directed in September 1939 to confine its activities to reconnaissance,
propaganda flights, and attacks on North Sea targets. “Unrestricted air war,” the
Air Ministry declared, “is not in the interests of Great Britain.”?®® This was the
French view too. French Air Force Commander General Joseph Vuillemin told
the French high command that weaknesses in bombardment aviation called for
“une tactique d’emploi tres prudente” [a most prudent tactic of employment]
confined to occasional attacks against close and poorly defended enemy targets
or in support of the land battle, where it would be really effective. French
bomber forces were even smaller than the British ones and amounted to only
440 mainly obsolescent bombers in metropolitan France.??*

This failure on the part of the one air force formally committed to Strategic
air warfare can be explained in various ways — a shortage of funds during the
mid-1930s, the demands of reorganization and force expansion during 1936-
1938, or the fact that the major potential enemy was not identified with
certainty until 1937. Nevertheless, it is difficult not to see some merit in the
April 1938 complaint of the Permanent Secretary to the Treasury Sir Warren
Fisher that “for some years we have had from the Air Ministry soothing-syrup
and incompetence in equal measure.”””® The failure to evaluate strategy in
operational terms showed both the strengths and weaknesses of the British
military establishment. Much of the development of bombing doctrine and the
force itself was left in the hands of civilian officials or ministerial officers,
whose real talents were exploited in defining and promoting strategic thinking
and in examining questions of organization and procurement but who often
lacked sufficient practical or technical knowledge to turn thinking into
operational reality.

Modern bombardment aviation employed a sophisticated weapon system
that required special skills to understand and operate, skills that people at the
top of the ministerial tree patently lacked. Operational questions were regarded
as the province of regular airmen who were victims of poorly defined
guidelines and inadequate resources, and of a certain discrimination on the part
of the politicians and civil servants against the practical side of military effort.
Thus there developed something of a gulf between “passive” and “active” parts
of the force that only began to be bridged in the last months of peace. This
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situation contrasted sharply with what held in Germany. By 1939, Germany’s
bombardment forces had the high standards of operational effectiveness
characteristic of all her forces, but they lacked clear strategic guidelines and
satisfactory procurement policies. Britain had the strategy and procurement
policies in place; she lacked the operational competence and tactical imagina-
tion necessary to make the effort work.?”

Although it could be argued that the United States benefited from the
mistakes made by the British and that the Army Air Corps learned much from
closely observing the course of air combat after 1939, the American military
establishment was able to strike a more effective balance between strategy and
operations. Because of its late start in preparing its force, the Air Corps was no
better placed than the RAF was to carry out strategic bombardment when war
came in 1941, but its background preparations were more comprehensive and
more thorough, and showed a more professional understanding of key tactical
and operational issues. The shift in strategy in 1939 that favored building up
large-scale offensive bombardment aviation and developing heavy bomber
production served the Army Air Corps well. Between 1939 and 1941 the
American service concentrated its efforts on the training program, on tactical
appreciations of bombardment, and on securing sufficient detailed target
information from the British to permit the drawing up of a full operational plan
for a strategic bombardment campaign.?”’

The question of intelligence information was vital. In 1940, General Arnold
established an air intelligence section with responsibilities for providing
information and analysis of foreign air forces and bases and for detailing the
economic systems of potential enemy nations, “culminating in analysis and
description of the vulnerable systems and, finally, target selection and target
folders.””® Much material was secured from the British, who were better
informed on the German aircraft industry and German communications. Other
information came from industries and banks with investment and trading links
in Germany and from individuals with detailed knowledge of German
conditions. The final target systems selected for major evaluation were electric
power, steel, gasoline products, the aircraft industry, and transportation. When
the British and Americans agreed in 1941 that part of any joint strategy would
be a “sustained air offensive against German military power” and Roosevelt
authorized the so-called Victory Program for the defeat of Germany, the Air
Corps already possessed all the material needed to produce a strategic plan.??

The Army Air Forces Air Staff produced an air plan as a separate annex to
the general war plan, and the subsequent outcome in August 1941 —i.e.,
AWPD-1 — owed its authorship to officers who had championed strategic
bombardment at the ACTS in the 1930s: Lieutenant Colonels Harold George
and Kenneth Walker and Majors Haywood Hansell and Laurence Kuter. The
air plan bore all the characteristics of the school’s teaching. The target systems
selected were electric power, transportation, and German fuel oils, all vital to
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sustaining every aspect of the German war effort, but all requiring precision
bombardment for effective destruction.>® Moreover, and in marked contrast to
the RAF, the plan emphasized the importance of the enemy air force as an
intermediate target, whose destruction was a necessary condition for the
successful attack on the other target systems. Morale was rejected as a proper
objective on its own; the assumption held that the interruption of the economic
system would have a secondary impact on German morale since Germany’s
economy served both military and civilian needs. Altogether, some 154 targets
were selected for repeated daytime attacks, with the use of large numbers of
bombers.?!

AWPD-1 called for an aggregate force of 251 groups (including B-36
bombers that would not be ready until 1945). This force would be composed
of 61,800 combat aircraft including 37,051 trainers and 11,800 heavy bombers.
These were numbers much greater than those included in the air plans produced
earlier, in 1940 and 1941.% They reflected the evidence available from Britain
that strategic operations required “greater numbers of long range airplanes.”?*
The strategy depended on daytime precision bombing of the targets selected,
always the American view, even in World War I. Again, it was vindicated by
British experience. When Major Hansell met Group Captain Slessor in
December 1940, the latter told him: “We feel convinced that bombardment
aviation is effective only when it is so employed. Area bombardment does not
produce effective results. You must do precision bombing.”* This was
something of an irony, for in 1941 the RAF gave up daytime precision bombing
because of poor accuracy and strong German defenses and returned to the
strategy of area bombing and attacks on morale by night — little different from
the stage that strategic bombardment had attained in 1918,

The differences between British and American planning — the emphasis
in the Air Corps on attacks against enemy air power, the rejection of morale as
a target,” and the selection of a limited range of vital but precise targets —
conditioned to a considerable extent the sort of campaign the two forces would
fight during the war. These differences also resulted from the different
circumstances facing the two forces between 1939 and 1941. After the defeat
of France, the RAF was forced to produce an air strategy in 1940 as the only
effective way of striking Germany, and do so with little combat experience and
a small force of short-range, twin-engine bombers. Nighttime attacks were
imperative with forces of this kind, and accurate bombing at night was
technically impossible with the equipment at hand. Moreover, establishing a
large bombardment organization under conditions of war was quite a different
proposition from preparing one in peacetime.

American airmen had the advantages not only of better equipment (a result
of the closer attention paid to technical and scientific questions in the 1930s)
but also of having learned from the earlier European war. These lessons
furnished another profound irony. Observing German air attacks in 1939 and
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1940, Army Air Corps observers arrived at the erroneous conclusion that the
Germans had practiced massed attacks with long-range bombers for strategic
purposes and that strategic bombardment would be a key component of the
German war effort to come.”® Grossly exaggerated, though not deliberately so,
intelligence reports stressed the enormous air power potential of Germany and
its commitment to large, heavy bomber production. The Air Corps maintained
that Germany had produced more than 9,000 long-range bombers between July
1939 and December 1940 and could produce 12,000 more in 1941 (the true
figures were 4,200 medium bombers in 1939 and 1940 and only 2,800 in
1941).%7

The American strategic bombardment campaign was designed not only to
complement the British effort, but to match the large aircraft production
expected from Germany and the resultant German aerial campaign. It is easy
to see how, with German forces victorious across the whole of Continental
Europe, this picture of German air strength was derived but without this fear
of German power, American production and preparation might well have been
slower, or directed into different channels. When war came to America in
December 1941, this was the one major element of strategy on which the two
Allies agreed completely.

Conclusion

The great German strategic air offensive never materialized and, after the
failure of the Blitz, was never seriously pursued until Hitler asked industrial
leaders in 1943 about his heavy bombers.”® The RAF and the U.S. Army Air
Forces — the one overcoming its lack of operational preparation; the other, its
relatively late start — did, however, realize their strategic ambitions by 1943.
The campaign of 1919, postponed for a generation, was renewed with weapons
that dwarfed all those of previous aerial bombings. Campaigns on this scale
could only be mounted by major industrial powers. This explains at least some
of the reluctance of countries like Italy and Japan to develop strategic
bombardment forces before 1939. Even for the more industrially developed
powers such as Germany or the United States, economic constraints could be
used as an argument in favor of smaller bombers. To be effective, bombard-
ment strategy required an enormous economic commitment as well as a mas-
sive military effort. The heavy bomber was so large and technically complex
that plans had to be prepared well in advance for its production in quantity.
This occurred in Britain and the United States and gave these powers technical
and industrial leads that made it difficult for other nations to catch up in
wartime. The choices that mattered had been made well before war broke out.

What governed these choices in a great number of cases was the political
condition at the time. Bombardment aviation in the Soviet Union was restricted
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to tactical uses after 1937 largely because of the hostility displayed by the
Stalinists toward strategic bombardment theory and the heavy bomber. In
France, strategic aviation was identified in the eyes of the Army leadership with
the left-wing Popular Front and its presumed collaboration with Bolshevism,
and rejected as part of a conservative backlash in 1938. In the United States,
isolationist and pacifist opinion strongly influenced the development of the
armed forces in the 1930s and the attitude of the President toward air power.
A strong case can be made for arguing that a receptive political climate, in its
broadest sense, was essential for the development of strategic bombardment as
a central feature of general strategy. Widespread support for bombardment
strategy among officials and within military circles in Britain transcended any
constraints that moral or practical objections might have exercised. Support
from the President in 1939 and 1940 rescued American air strategy from the
War Department’s view of air power. If either Roosevelt or Churchill had
strongly opposed strategic bombardment, it is unlikely that the combined offen-
sive would have taken place.

Reasons for these differing political and strategic preferences also lie in the
specific experiences of the Great War. American airmen were impressed by
what they saw of the bombing in London in 1917, as were British politicians
clustered on the balconies of the Savoy and Cecil Hotels to watch the German
aircraft attacks.” Many junior officers and officials involved in planning the
great retaliatory aerial campaign scheduled for 1919, Hap Amold among them,
later rose to more senior rank in the air organizations they served during the
1930s. By disseminating ideas about bombing and recruiting to those of similar
views, each force adopted a profile dominated by the strategic use of air power.
This did not mean that the choice of a strategic bombardment offensive was a
foregone conclusion, for it still depended on a number of crucial decisions
including, above all, the choice of a heavy, four-engine bomber. Without this,
the campaigns would have been impossible. Yet the eventual success of the
effort to develop a heavy bomber in the United States and the failure of that
effort in Germany says much about the contrast in air power development of
the major powers.

British leaders saw strategic bombardment as a way of overcoming the
decline of sea power and the growing vulnerability of the Empire. It was a
grand, new kind of deterrent, one to replace the dreadnought and the gunboat.
It was “a striking and offensive air weapon,” according to Lord Weir, “so
powerful as to compel the most wholesome respect from friend and foe.”*® Air
power promised to end dependence on European alliances and avoid another
war of trench-based attrition. Bombers could bring war to any enemy (even the
Soviet Union), blockade enemy powers, and undermine the enemy’s economic
capacity to carry on fighting. The British tradition of war-making depended to
a greater than normal degree on these forms of economic and moral pressures
and limited military commitment, to which World War I had been an unhappy
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exception.

The French and German experiences were just the opposite, and their
military traditions correspondingly different. Neither power could make war
without an army, and neither power was at home with indirect strategies of
blockade, aerial or otherwise. Both countries’ armed forces were dominated by
army officers hostile to the idea of fighting civilians rather than other soldiers,
and both forces shared a common fear born in World War I that diversion of
aircraft to independent bombing would allow the opening the enemy army
wanted to begin a ground offensive. The outcome of the Great War was clearly
a victory for ground armies. Long-range bombing achieved very little for either
the French or the Germans, but for the British and Americans it represented a
campaign that might have broken the stalemate and won the war in 1919.

For American airmen, too, the experience of the war was most important.
The birth of American air power was closely linked to the Europeans’
arguments about the use of aircraft. American airmen were attracted to the idea
of bombardment as a way to end the deadlock on the Western Front and avoid
the high casualties of the trenches. They also had more confidence than their
European colleagues in the war-winning potential of the new weapon. They
came into the conflict at a time when bombardment on this scale was at last
technically possibile. Moreover, strategic aerial bombardment highlighted the
strength of America’s war capability, which required a strong industrial base
and advanced technology. This continued to be true after 1918. The develop-
ment in aviation technology and air transport in the United States and the
emphasis it placed on scientific research, technology, and mass production
made bombardment not only a practical proposition, but one that matched
America’s distinctive modern stance and materialist outlook.

In the absence of official permission to study firsthand the industrial
centers of any foreign powers, Army Air Corps officers in the 1930s studied
their own, drawing conclusions about the vulnerability of their country’s
economic structure by looking at American industry.”' The strategic air
offensive reflected their deeper interest in seeing warfare as an extension of
economic power and vitality and in terms of industry and technology, not
simply seeing it in terms of combat. Perhaps it is no coincidence that strategic
bombardment was embraced wholeheartedly before the Second World War by
the two states in which industrial society was most fully developed and in
which the planning and preparation for war relied much more on civilian
initiative and a close collaboration of the politicians and industrialists.
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The British Strategic Air Offensive
Against Germany in World War Il

W. A. Jacobs

On September 1, 1939, the armed forces of Nazi Germany invaded Poland.
Despite Reich Chancellor Adolf Hitler’s belief that the conflict would be
limited, on September 3 the British and French governments, having pledged
to assist the Poles, declared war on Germany. Eight and one-half months later
the Royal Air Force (RAF) attacked industrial targets in Germany’s Ruhr
valley. The British bombing offensive would continue for five years, kill or
maim hundreds of thousands, devastate entire cities, and lay waste huge
amounts of industry.' It would cost the lives of almost 48,000 aircrew killed on
operations. As the the British official history records, “it was probably the most
continuous and gruelling operation of war ever carried out.”” It was also the
most controversial British military campaign of World War II. More than five
decades after the last bomb fell, scholars and the informed public remain
divided over its utility and morality.’

RAF Bomber Command was the main weapon of the British offensive.
First formed in 1936, it was one of three major operational commands of the
RAF based in the United Kingdom.* The first wartime commander-in-chief (C-
in-C) was Air Marshal Sir Edgar Ludlow-Hewitt, who served from 1937
through April 1940. His successor, Air Marshal Sir Charles Portal, left to
become Chief of the Air Staff (CAS) in October 1940. Air Marshal Sir Richard
Peirse held the post until early 1942 when he was replaced by Air Marshal Sir
Arthur Harris, the officer with whom the British strategic air offensive was, and
still is, most closely identified. The Bomber Command C-in-C answered to the
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CAS, the highest ranking officer in the RAF who served as administrative head
of the service and de facto C-in-C of the home commands. During World War
IT this post was held by only two individuals: Air Chief Marshal Sir Cyril
Newall from 1937 to October 1940, and Sir Charles Portal from October 1940
to the end of the war.

For most of the first three years of the war, Bomber Command was a small
force consisting of largely twin-engine aircraft with limited range, small
bombloads, and weak defensive armament. At the outset, the Air Staff intended
that the command be used to attack German industrial targets in daylight, but
its limited destructive power, vulnerability to German air defenses, and
aircrews’ inability to find and destroy targets at night obliged the British
gradually to abandon their original intention.

Beginning in October 1940, the Air Ministry issued a series of directives
ordering Bomber Command to attack cities as secondary targets. In February
1942, the Ministry directed Bomber Command to destroy large urban areas with
the aim of undermining the morale of the German industrial work force. A few
days later, Sir Arthur Harris became C-in-C of Bomber Command, and in May
he staged the first thousand-bomber attack (on Cologne). For the next two years
Bomber Command, while rapidly changing into a force composed largely of
four-engine heavy bombers, focused its efforts almost entirely on what came
to be called the night area offensive against German cities. During this period
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The highest ranking officer in the RAF was the Chief of Air Staff, a post held by
only two officers during the war: Air Chief Marshal Sir Cyril Newall (1937-1940)
(top) with troops on an airfield in France, and Air Chief Marshal Sir Charles Portal
(1940-1945) (center), here appearing with Maj. Gen. Ira Eaker, top U.S. airman in
England. Sir Arthur “Bomber” Harris (lower left) became C-in-C of Bomber
Command, staging massive strategic bombardment attacks on German cities.
Heading the Fighter Command after the Battle of Britain was Sholto Douglas (bottom
right), responsible for the defense of home islands.
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Allied Command Structure, September 1939-April 1944

September 1939-January 1943
British Chiefs of Staff
Chief of the Chief of the )
Imperial General Air Staff First Sea Lord
Staff Newall, Portal

I |
RAF RAF Other
m
Overseas Command o
Command Home
Ludlow-Hewitt, Commands
Portal,
Pierse, Harris
January 1943-April 1944
L Combined Chiefs of Staff 7
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Strategic Direction
Only
| 1
u.s. RAF
Eighth Bomber
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*After January 1944, United States Strategic Air Forces, Europe replaced Eighth Air Force
as the highest American air force headquarters in Europe.
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Allied Command Structure
April 1944-September 1944
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Sir Arthur Harris directed three great aerial campaigns: the Battle of the Ruhr
in the late winter and spring of 1943; the Battle of Hamburg in July 1943; and
the grueling, five-month-long Battle of Berlin in the autumn and winter of
1943-1944.

The third major phase of Bomber Command’s wartime history began in
April 1944 when the force was placed under the strategic direction of the
Supreme Allied Commander, General Dwight D. Eisenhower, to prepare for
and support Operation OVERLORD, the Allied invasion of France. The emphasis
on area attack against German cities gave way to attacks on rail centers, launch
sites for V-1 buzz bombs, coastal batteries, and enemy forces on the battlefield.
The requirement to support the Allied invasion accelerated development of
techniques to use in precision attacks at night, and in June 1944 the command
resumed attacks on German synthetic oil production, attacks it had been forced
to abandon early in the war. The daylight air superiority over Europe created
by the American strategic air offensive and the powerful Allied tactical air
forces subsequently allowed Bomber Command to resume operations by day.
Bomber Command returned to the control of the CAS in September 1944 and,
for the remainder of the war, largely devoted its efforts to bombing industrial
cities, oil production, and transportation. This final phase in the air offensive
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was marked by fierce disputes over strategic policy and refinements in Bomber
Command’s operational techniques and its considerable destructive powers.

Aircraft and Aircrews

During the first three years of the war, Bomber Command did not possess
adequate numbers of the aircraft needed to carry out a serious strategic
bombing offensive. When the war began in September 1939, as Table 2-1
shows, it possessed only 515 aircraft ready for bombing operations, of which
no less than 264 were light bombers (Battles and Blenheims); the rest were
mediums (Hampdens, Whitleys, and Wellingtons). The force possessed no
heavy bombers. A year and a half later, in January 1941, the total number of
bombers ready for operations had risen only to 608. That figure increased to
878 by midsummer 1941, but owing to attrition it fell back to 670 in the
following 12 months. From July 1942, however, the trend moved steadily
upward, peaking at 1,977 aircraft on V-E Day in May 1945. By midsummer
1942, new four-engine heavy bombers made up about two-fifths of the force;
by January 1943 that proportion had increased to two-thirds. The medium
bombers disappeared entirely from the command in 1943, some going to the
Tactical Air Force and some, overseas. By July 1944, Bomber Command
consisted almost entirely of Lancasters, Halifaxes, and light Mosquito bomb-

ers.’

By July 1944, the Bomber Command
consisted almost entirely of Lancasters
(top left), Halifaxes (top right), and Mos-
quitos (bottom).
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TABLE 2-1
Force Size and Composition, 1939-1945
(Aircraft Available for Operations)

Aircraft Type
Date Light Medium® Heavy*
Sep 1939 264 251 0
Jan 1940 210 228 0
Jul 1940 307 360 0
Jan 1941 176 432 0
Jul 1941 160 665 31
Jan 1942 63 603 136
Jul 1942 86 293 278
Jan 1943 96 192 551
Jul 1943 51 124 978
Jan 1944 72 15 1,139
Jul 1944 138 0 1,463
Jan 1945 206 0 1,617
V-E Day 269 0 1,708

Source: BBSU, “Strategic Air War against Germany,” table 5, Aircraft Available for Operations.

“Light = Battles, Blenheims, Bostons, Venturas, Mosquitos.

*Medium = Mitchells, Hampdens, Whitleys, Wellingtons.

‘Heavy = Manchesters, Stirlings, Halifaxes, Lancasters.
. ]

Changes in force size and composition had a considerable effect on the
command’s destructive power. As Table 2-2 demonstrates, in 1939 the average
bombload for each aircraft was a puny 204 pounds. By 1944 it had risen to
8,250 pounds. In sharp contrast, the average bombload for an American Eighth
Air Force bomber in 1945 was 4,750 pounds.6 As Table 2-3 shows, more than
70 percent of Bomber Command’s tonnage was dropped in the last sixteen
months of the war,” which underscores the importance of the large force of
four-engine heavy bombers.

In 1933 when Hitler came to power in Germany, the standard RAF
bombers were wire and fabric biplanes like the single-engine Hawker Hart and
the twin-engine Handley-Page Heyford. These venerable aircraft still equipped
frontline squadrons as late as 1937. Between 1932 and 1935 the Air Ministry
issued new specifications that resulted in the production of monoplane aircraft,
including the single-engine Vickers Wellesley and Fairey Battle and the twin-
engine Bristol Blenheim.® The new twin-engine mediums (or heavies, as they
were known at that time) were the Handley-Page Hampden, the Armstrong-
Whitworth Whitley, and the Vickers Wellington. These aircraft equipped Bom-
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TABLE 2-2
Average Bomblift per Aircraft Dispatched, 1939-1945

Bomblift (Ibs)

Year RAF Bomber Command  U.S. Eighth Air Force
1939 204 0
1940 1,457 0
1941 2,324 0
1942 3,405 2,600
1943 6,903 3,220
1944 8,250 3,980
1945 7,385 4,750

Source: BBSU, “Strategic Air War against Germany,” pp 42-43.

L .

ber Command squadrons during the rapid rearmament of the late 1930s. Both
the underpowered Wellesley and the Battle were obsolete and recognized as
such long before the outbreak of war. The Wellesley was used only in the Mid-
dle East, and the Battle squadrons were decimated in France in 1940. The Wel-
lington, best of this lot, constituted a large part of Bomber Command until well
into 1942.° The damage that could be inflicted on Germany by these aircraft,
however, was very limited. Over the course of the war the Blenheim’s average
bombload was only about 600 pounds; the Hampden’s, 1,556 pounds; and the
Whitley’s and Wellington’s, 2,441 and 2,502 pounds, respectively.'®

e .

TABLE 2-3
Annual Tonnages Dropped by Bomber Command

Year Short Tons” Percent
1940 14,631 1.40
1941 35,509 3.39
1942 51,028 4.87
1943 176,352 16.84
1944 571,057 54.52
1945 198,835 18.98
Total 1,047,412 100.00

Source: BBSU, “Strategic Air War against Germany,” table 10, Annual Tonnages Claimed
Dropped by RAF Bomber Command. For slightly different figures expressed in long tons, see
Webster and Frankland, Strategic Air Offensive against Germany, vol 4, app 44.

“A short ton is 2,000 pounds.

i ————————————— T
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Between 1932 and 1935 the Air Ministry issued new specifications that resulted in
the production of monoplane aircraft, including the single-engine Vickers Wellesley
(top left and top right), the twin-engine Bristol Blenheim (center), and the Fairey
Battle (bottom).

These bombers possessed inadequate defenses, mounting few guns and
having too many blind spots that constrained the guns’ radius of fire. The main
armament consisted of .303-cal. Browning machine guns. Though reliable and
capable of a high rate of fire, these guns were increasingly outmatched in range
and striking power by contemporary fighter aircraft armament: the .50-cal.
machine gun and 20-mm cannon. In the absence of a fighter escort, bombers
with this defensive armament had little hope of surviving in daylight operations
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over Europe. RAF leaders, moreover, like their counterparts in the other major
air forces of the late 1930s, did not think it possible to develop long-range
escort fighters with combat performance good enough to hold their own against
short-range fighters."'

The Air Ministry issued specifications for the true heavies in 1936.
Pressure to arm rapidly and ensure against the failure of any one design led to
the purchase of three different models.'> Because they were the largest and most
complex aircraft of the period, their manufacturers experienced a host of
development problems, and the heavies did not even begin trickling into
squadrons until 1940 and 1941 (Table 2—4). In order to save money on
facilities, the four-engine Short Stirling featured a wingspan designed to fit into
existing hangars. This economy had grave consequences for performance. The
first Stirlings had an operational ceiling of just over 10,000 feet, totally
inadequate for flying over flak-defended areas of Germany.' Later improve-
ments raised its ceiling to about 17,000 feet, which was still too low. The
attrition of Stirlings caused them to be restricted to easier targets in 1943, and
they were withdrawn from operations altogether in 1944.

L ——
TABLE 24
British Aircraft Production
Medium and Heavy Bombers

Bombers

Year Medium Heavy

1939 758 0
1940 1,926 41
1941 2,777 498
1942 3,463 1,976
1943 2,737 4,615
1944 2,396 5,507
1945 648 1,669

Source: BBSU, “Strategic Air War against Germany,” table 2, British Aircraft Production.

b

The Handley-Page Halifax began as a twin-engine heavy bomber designed
to take the new and untried Rolls-Royce Vulture engine. While in prototype,
however, it appeared that supplies of the temperamental Vulture engine would
be limited, and the Air Ministry ordered the Halifax redesigned to accomodate
four Merlin engines. The 20,000- to 21,000-foot service ceiling of the Halifax
was much better than the Stirling’s, but it was still inadequate in some weather
conditions (the need to climb above cloud cover that threatened icing of the
wings always constrained operations), and it still left the aircraft vulnerable to
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German heavy flak. The Halifax also suffered from high loss rates that owed
something to its instability during maneuvers when fully loaded." For a time,
in the 1943 to 1944 period, some versions of the Halifax were also confined to
easier targets.

The twin-engine Avro Manchester, like the Halifax, was designed to use
the Vulture engine, but service trials showed the bomber to be badly underpow-
ered. Worse still, the Vulture exhibited a distressing tendency toward bearing
failures and engine fires."” In 1940, when assured of a better supply of Merlins,
Avro and the Air Ministry agreed to redesign the aircraft to accept four of these
proven engines. The result was the most successful of the heavies — the
Lancaster.'® Despite an inadequate service ceiling (20,000 feet), it had good
speed and no major handling vices, was easily serviced, and carried a large
bombload. It first entered squadron service early in 1942 and by late 1943
formed the backbone of Bomber Command. In 1944 and 1945 it was the RAF
weapon of choice against difficult German targets. (Table 2-5)

The Lancaster, Halifax, and Stirling all shared one shortcoming with the
aircraft they replaced: they mounted .303-cal. machine guns. The Air Staff
recognized the need for heavier armament as early as 1938, but plans were to
install it in the next generation of aircraft, not in the 1936 heavies.!” A proven
design combined with the need to rearm rapidly made the Air Ministry reluctant
to change defensive armament. Moreover, an increase in gun size involved
numerous design considerations including additional electrical power for the
turrets, with an increase in weight and consequent adverse effects on the
aircraft’s range and stability. Bomber Command tried repeatedly to procure .50-
cal. gun turrets during World War II, but it succeeded only in fitting a few
specially manufactured by the firm of Rose Brothers to its bombers toward
war’s end. Sir Arthur Harris would later describe the armament branches of the
Air Ministry as “incompetent.”

Reality was a bit more complicated. British aircraft companies had small
design staffs, compared with those of American firms, that were unable to
handle a large volume of major changes effectively.' The temporary restriction
of aircraft production to a limited number of current models in 1940 also
inhibited redesign efforts. Bomber Command itself was not without fault,
issuing mutually incompatible requirements at different times. In response to
Harris’s charges, an Air Staff officer wrote:

Bomber Command found themselves unable to frame a consistent turret policy . . . the

direct result was a severe repercussion both material and psychological throughout the

M.AP. [Ministry of Aircraft Production] and the turret industry. Clearly Bomber

Command, in spite of many warnings, failed to appreciate the inevitable time lag that

there must be between the placing of a requirement and the meeting of it. Thus they

allowed themselves to fall into the fatal error . . . of altering their minds before effect
could be given to their previous requirements.”
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TABLE 2-5
Examples of Aircraft in Bomber Command, 1939-1945

Cruising Speed

Most EconomicalPerformance at That Speed

Service Ceiling Range Bombload Fuel
Aircraft (ft) MPH Altitude (miles)  (lbs) (imp
gals”)
Blenheim IV 22,000 180 15,000
w/max bombload 1,460 1,000 466
Whitley V 17,600 165 15,000
w/max bombload 630 8,000 370
w/perm tank(s) full 1,370 5,500 705
w/aux tank(s) full 1,930 3,500 969
Hampden 20,000 155 15,000
w/max bombload 1,200 4,000 438
w/perm tank(s) full 1,885 2,000 654
Wellington III 19,500 180 15,000
w/max bombload 1,200 4,500 638
w/perm tank(s) full 1,440 3,500 750
w/aux tank(s) full 2,040 1,500 1,030
Halifax III 20,000 225 20,000
w/max bombload . 980 3,000 1,077
w/perm tank(s) full 2,005 6,250 1,998
w/aux tank(s) full 2,785 500 2,688
Stirling III 17,000 200 15,000
w/max bombload 590 14,000 980
w/perm tank(s) full 2,010 3,575 2,254
w/aux tank(s) full 2,440 None 2,694
Lancaster I and III 20,000 216" 20,000
w/max bombload 1,660 14,000 1,625
w/perm tank(s) full 2,250 10,000 2,150
w/aux tank(s) full 3,150 None 2,950
Mosquito IV 33,000 265 15,000
w/perm tank(s) full 1,620 2,000° 536
w/aux tank(s) full 2,040 657
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Table 2-5 — Continued

Mosquito XVI 36,000 245 15,000
w/max bombload 1,370 5,000 500
w/perm tank(s) full 1,485 3,000 536
w/aux tank(s) full 1,795 2,000 657

Source: Webster and Frankland, Strategic Air Offensive against Germany, vol 4, app 43.

“An imperial gallon is equivalent to 4.545 liters; a U.S. gallon is 3.785 liters.
’At mean weight.
‘Some of this model were modified for a 4,000-1b bomb.

The Air Ministry claimed, furthermore, that the specially manufactured gun
turret that Harris demanded could not be mass-produced.*' Wherever the blame
may lie, throughout the war Bomber Command aircraft flew into the teeth of
the enemy’s defenses with utterly inadequate defensive weaponry.

One bright spot in this materiel procurement story was the Mosquito light
bomber, and it possessed no defensive armament at all. In the late 1930s,
Ludlow-Hewitt of Bomber Command asked the Air Ministry for a “speed
bomber” to perform ‘“harassing” operations and reconnaissance. But the
Ministry was not persuaded and refused to issue a specification for such a
machine. Sir Geoffrey de Havilland produced a design in 1938 for a fast, twin-
engine, plywood-sheathed, unarmed day bomber that relied entirely on its
ceiling and speed to evade defenders. De Havilland, who consulted informally
with officials in the Air Ministry and with RAF officers, succeeded in winning
the support of Sir Wilfred Freeman, the Ministry’s chief of research and
development. Thus was born Freeman’s Folly, the Wooden Wonder. The
Mosquito’s combination of speed (cruising, 245 mph; maximum, 397 mph at
26,000 ft), service ceiling (36,000 ft), and payload (4,000 pounds to Berlin) was
arguably superior to any other Allied light bomber produced during the war.
Only toward war’s end would German turbojet fighters give it any trouble.
Indeed, the Mosquito proved to be so versatile in combat that virtually every
Allied air force wanted it.?

Various circumstances help explain the slow expansion and reequipment
of Bomber Command with heavy bombers. Decisions to concentrate on island
air defense, made stagewise between 1936 and 1938, slowed the rate at which
Bomber Command received its “interim force” (the twin-engine Hampdens,
Whitleys, and Wellingtons). This had little impact on the procurement of heavy
bombers because the Air Ministry issued the first orders for them in 1937, and
each suffered from a variety of engine and airframe development problems. The
heavy bomber prototypes did not fly until 1939, and the first flights of
production aircraft did not occur until 1940.” In May of that year, however,
Lord Beaverbrook, Minister of Aircraft Production, ordered all production
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concentrated on just five military aircraft to close the gap between German and
British air strength: two fighters, the Hurricane and Spitfire; and three medium
bombers, the Blenheim, Whitley, and Wellington. Resources that could not be
effectively employed on these high-priority programs could be used on aircraft
expected to be available by 1941. Work continued with less emphasis, and amid
various difficulties, on the heavies.?*

German bombing of Great Britain and the subsequent dispersal of portions
of the British aircraft industry disrupted production in 1940 and 1941.
Shortages of key raw materials and manufactured components also affected the
expansion of these programs. Insufficient numbers of skilled laborers, a
situation that has been described as a “labour famine,” became perhaps the most
critical problem of all.” Taken together, the many difficulties that beset heavy
bomber production caused the government to expand output of the older twin-
engine Wellington and keep it in Bomber Command’s front line for almost a
year longer than were originally planned.?®

The aircraft production record reflected these difficulties. Medium bomber
output rose from 758 aircraft in 1939 to a peak of 3,463 in 1942; thereafter it
declined to 2,396 in 1944. No heavy bombers were produced in 1939 or in the
first quarter of 1940. Only 41 left the factories in all of 1940. Heavy bomber
production rose to 498 in 1941 and climbed rapidly and steadily to a peak of
5,507 in 1944 (see Table 2-4). Bomber Command, meanwhile, had to acquire
and train the personnel to fly and maintain these complex aircraft, a require-
ment that the available population of British males could not meet. The
Dominions and the Empire provided just over 39 percent of all the aircrew
employed by the RAF in the war. Of the 487 squadrons of all types in the RAF
in mid-1944, Canada, South Africa, India, Australia, and New Zealand provided
no fewer than 100. In addition, some 31 squadrons of Allied forces (Polish,
French, Dutch, Belgian, Czech, and Norwegian) were based in the United
Kingdom, and a further 20 (French, Greek, Dutch, Polish, and Yugoslav) were
based overseas.”” Within Bomber Command itself, about a third of the
personnel by 1944 came from outside the British Isles. Bomber Command, if
not the RAF, was in many respects an international force.?®

These external supplies of men still proved insufficient to meet RAF
requirements. Large numbers of British women, therefore, were recruited for
the Women’s Auxiliary Air Force, and in late 1944 they constituted almost 15
percent of the entire RAF establishment and no less than 20 percent of the
personnel based in the United Kingdom.” (Table 2-6) At the beginning of the
war, women were restricted to only five service trades (Air Force Specialty
Codes, in American parlance) because conventional wisdom held them devoid
of “inherent mechanical instinct.” Wartime needs and demonstrated abilities
ended this foolishness; by V-E Day women served in some eighty trades
including intelligence, armament, and flight control.*
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Of 487 squadrons in the RAF in mid-1944, Allied forces provided more than 50 that
were based in England and its overseas possessions. Sir John Slessor, C-in-C in the
Mediterranean and Middle East confers with the Wing Commander and one of the
Flight Commanders of a Yugoslav Spitfire Squadron in Italy.

R
TABLE 2-6
Air Force Personnel Strength and Composition, 1939-1945

WAAF
RAF Officers
Officers and Percent of and Other Percent Overall
Date Other Ranks Whole Ranks of Whole  Total
Sep 1, 1939 173,958 99.01 1,734  0.99 175,692
Oct 1, 1940 420,109 96.03 17,364 3.97 437,473
Oct 1, 1941 772,607 92.32 64,309 7.68 836,916
Oct 1, 1942 900,548 86.42 141,467 13.58 1,042,015
Oct 2, 1943 988,396 84.57 180,339 15.43 1,168,735
Oct 1, 1944 1,000,177 85.38 171,244 1462 1,171421
Sep 1, 1945 940,867 86.92 141,529 13.08 1,082,396

Source: Terraine, Right of the Line, app E.
]

Securing trained aircrews depended on the careful allocation of experienced
personnel among frontline units to serve in combat and among training
organizations as instructors. If frontline units expanded too rapidly, too few
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experienced personnel would return to the training organization as instructors
and less competent aircrews would graduate into the operational squadrons.
Flying training of Bomber Command aircrews for service in all frontline
squadrons in 1939 was relatively poor. Inadequate training facilities, political
demands for a rapidly expanded force, and an Air Staff failure to anticipate
correctly bomber aircrew requirements all conspired to produce a poorly trained
command and a badly equipped and staffed training organization.’!

With the declaration of war in September 1939, corrective steps were
taken. Expecting a protracted struggle, the Air Ministry withdrew seventeen
squadrons from the front line for reserve and training duties.’? The British
government also turned to the Dominions and ultimately to the United States
for assistance in aircrew training. By the end of 1940, Great Britain had secured
agreements with Dominion governments to provide elementary and advanced
flying training schools, with the bulk of the advanced schools to be located in
Canada. Meanwhile, the U.S. government agreed to train replacements for the
Eagle Squadrons (American volunteers serving in the RAF). By the summer of
1941, the U.S. Army Air Forces was operating six flying training schools that
also served the RAF. Over the course of the war, overseas training proved
absolutely vital to the maintenance and expansion of Bomber Command.*

Other problems affected the training program in the early and middle years
of the war. Too few operational aircraft were available for training aircrew
members in the final stages of preparation before they were to join the frontline
squadrons. The machines that were available were often worn out and plagued
by poor serviceability rates.** The increasing complexity of aircraft equipment,
especially electronic aids, further complicated the process, inevitably throwing
a large training burden on the frontline squadrons themselves, despite every
effort to relieve them of that duty.

One final difficulty, the persistence of the prewar idea that aircrew
members should be generalists, also contributed to dilute the quality of training.
During the first years of the war, some gunners doubled as wireless operators,
pilots were expected to function as navigators, and air observers were to assist
in navigation and in aiming and releasing bombs. But specialists were required
for the increasingly difficult jobs of navigating at night, using the growing
number of complicated electronic devices, aiming bombs, and piloting the
aircraft. Not until 1942 did the separation of navigating from piloting, bomb
aiming from air observing, and wireless operator from gunner duties become
firmly established. The air observer disappeared; in his place emerged a
specialist navigator and a bomb-aimer (bombardier in American usage). In
1941, a bottleneck in advanced pilot training led the RAF to eliminate the co-
pilot from all heavy bomber crews. For the better part of four years in the
strategic air war, RAF pilots flew their aircraft to the farthest reaches of
Germany with no assistance from a second pilot.*

The combat “tour policy” was closely linked to the eventual success of the
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training program. It was necessary to relieve men from operational duty before
they became inefficient as a result of combat fatigue and became a danger to
themselves and their colleagues. It was also crucial to ensure that an adequate
number of experienced crewmen made their way back into the training
organization.’® Early in the war, the general policy was to relieve men from
combat after 200 hours of combat flying, the time that comprised one tour of
duty.”” By the middle of the war, aircrews were expected to do thirty combat
missions in a first tour. If they survived, they were posted to an Operational
Training Unit or to other training duties for a six-month period. Afterward, they
would return for another combat tour of twenty missions. Bomber Command
granted considerable latitude in establishing tour policy to its group command-
ers. In the Pathfinder Force (later No. 8 Group), the specialist organization
created in 1942 for target finding and marking, a first tour was set at no less
than forty-five missions.*® Combat attrition figures bespoke the risks. In 1943,
only 33 percent of new crews could expect to survive their first tour, and only
16 percent would survive training duty (itself, a risky proposition) and a second
combat tour.*

Strategy and Operations, to February 1942

How did the British government and RAF leaders expect to use these
aircraft and their aircrews in an aerial war against Germany?* Early rearma-
ment policy was based on the fear that the refashioned German Air Force, if
employed with great intensity and ruthlessness in the early stages of a war,
might inflict a knockout blow against Britain. For many airmen, the only
possible counter to such a threat was to deter the enemy by developing a
similar capability. If deterrence failed, a bomber force could be employed as a
counteroffensive, striking the enemy in his homeland. A powerful strategic
bomber force also would make unnecessary a large army on the model of the
Great War. There would be neither losses like those at the Somme and
Paschendaele, nor any need to deal with difficult allies.*

These ideas, no matter how popular with some RAF officers, politicians,
and sections of the public in the 1930s, did not remain the official policy of the
British government. The new aerial policy, established in 1938, gave first
priority in air armament to creating an air defense system that could protect the
island nation while reducing to second priority the use of an offensive bomber
force for deterrence and counterattack. This reflected the Cabinet’s conviction
that the country could not afford to develop both forces at a maximum pace
simultaneously and its belief that air defense technologies held greater
immediate promise. The bomber force, when it became available, was to be
used in concert with the Royal Navy and the French Army in a complementary
strategy.*’ Later, in the spring of 1939, the British government reluctantly added
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a large British Army to the formula. Should war come, it was expected to pass
through three stages analogous to what had occurred in World War I: an initial
defensive period when the Germans possessed the initiative, a middle phase in
which both sides built up their resources while continuing the fight, and a final
period in which the combined effort of British and French arms would defeat
the enemy.”

In the last year before the outbreak of the war, RAF thinking about
strategic bombing focused on three of the sixteen Western Air Plans developed
to implement the official strategy: W.A. I, W.A. 4, and W.A. 5. The first plan
called for attacks on the German air force to aid Allied air defenses and blunt
the much-feared knockout blow from the Luftwaffe in the earliest and most
defensive stage of the war. By 1939, however, Air Staff and Bomber Command
leaders concluded that the front line of the German Air Force would be
dispersed on too many airdromes to be attacked effectively and that attacks on
aircraft production would take too long to have any effect on the scale of
German air operations early in the war.*

The Air Staff was also skeptical about W.A. 4, the air plan aimed at
destroying key elements in the German transportation system. Staff members
assumed that road, rail, and water transportation, while vital to the German
industrial system, presented too many targets to be attacked effectively with
reasonable economy of effort. They were no more certain of succeeding if they
attacked the German Army’s lines of communications, partly because the
targets were difficult and partly because they feared such an effort would lead
to the British Army having authority over Bomber Command.*

W.A. 5 was decidedly the prewar favorite of the Air Staff and of Bomber
Command. In its original form, it envisioned daylight attacks on the industrial
districts of the Ruhr, the Rhineland, and the Saar. As more consideration was
given to the campaign, W.A. 5 soon developed into three major plans — one to
attack electricity-generating and coking plants, another to attack transportation
in the Ruhr, and a third to attack synthetic oil production.*

Several key assumptions lay behind these plans. The first judged the Ruhr
to be the “industrial nerve”” of Germany for which no other area could
substitute. It was thought to account for 65 to 75 percent of German production
of bituminous coal, coke, coal tar and its by-products, pig iron, and raw steel.
The second assumption held that four 500-1b bombs would be sufficient to
disable any factory or plant measuring 100 yards by 100 yards. The average
bombing accuracy for high-level day attacks was expected to be 300 yards
circular error probable, and for those at low level, a remarkable 75 yards.
Eighty percent of the sorties dispatched were expected to reach and bomb the
objective if penetration into the enemy’s defensive zones did not exceed 80
miles; the figure dropped to 40 percent if the penetration zone exceeded 200
miles. These highly optimistic operational assumptions led the Air Staff to
estimate that a successful campaign against key Ruhr industries could be
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completed within four to six weeks. The only constraints involved the size,
composition, and training of the bomber force likely to be available to carry out
the ambitious scheme.*®

Optimism about W.A. 5 derived from two suppositions made by the intel-
ligence community and widely held throughout the British defense establish-
ment. Modern industrial economies and their associated social orders were
believed to be fragile structures that could be made to collapse from one or two
massive blows. The evidence or beliefs that supported these assumptions drew
on the panicky reaction of the London population to the German Gotha
bombardments in World War I, the sudden collapse of Germany in 1918, the
dangerous economic crises of the 1920s and 1930s, vague conservative notions
about the inferiority of modern social orders, and the contempt for civilian
society found in some military circles. Overlooked was the possibility that basic
ingredients of industrialized society — high productivity, administrative
flexibility and sophistication, a trained and flexible labor force, a large stock of
capital resources, good communications, and a highly developed transport
network — provided the means with which a strategic bombing campaign could
be resisted and a quick victory denied.* The intelligence community also
believed incorrectly that the German economy possessed few reserves of
capacity that could be called into play when war broke out.” Consequently, it
assumed that the damage caused by strategic bombing would be felt very
quickly at the fighting front.

When war came in 1939, the bomber force was incapable of any major
contribution to the British war effort, although Sir Edgar Ludlow-Hewitt, C-in-
C of Bomber Command in the late 1930s, was at first confident of his ability
to execute effective strategic bombing.’' Nevertheless, as the limitations of his
equipment, aircrew training, and reserves became apparent, he became more
cautious, even pessimistic. Throughout 1938 and 1939 Ludlow-Hewitt argued
that the equipment and training available to his force severely limited what
could be accomplished. The more he examined the operational problems
involved in a strategic bombing campaign, the more he became convinced that
German air defenses would inflict prohibitively high bomber losses in attacks
made in daylight. In 1938, for example, he reported that the loss rate in a
sustained attack on German targets would eliminate his Blenheims in 3%2 weeks
and his Hampdens, Whitleys, and Wellingtons in 7%2 weeks.*?

The C-in-C reluctantly abandoned the long-cherished idea among airmen
that bomber forces, unlike all other weapons of war, did not have to defeat an
intervening enemy armed force before delivering blows to the enemy homeland.
Though he.continued to share the official view that long-range escort fighters
could not contend with the faster, more maneuverable short-range interceptors
they would encounter over enemy territory, mounting pessimism over Bomber
Command’s prospects prompted him to urge the Air Ministry to develop escort
fighters.” The Air Staff’s conviction that a competitive, long-range fighter was
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a technical contradiction in terms, the nation’s commitment to short-range
fighter aircraft for air defense, and the belief that the overcommitted British
aircraft industry was incapable of handling more design projects combined to
thwart Ludlow-Hewitt’s suggestion.* In the late 1930s, Air Staff leaders also
believed that any threat to bombers posed by defending fighters would be, at
best, temporary.* British airmen were not uniquely shortsighted in this respect.
American airmen were also certain of the bomber’s invulnerability and, if
anything, slower to be convinced of the need for long-range escorts.

Members of the Air Staff and officials in the British government overesti-
mated what the German Air Force was capable of doing at the outset of a war,
and leaders of the French government shared their fears.* Neither government
wanted to commit any act that might trigger reprisal attacks on London and
Paris; both were mindful of the need to keep neutral opinion, chiefly in the
United States, on their side.”” In late 1938, Ludlow-Hewitt declared that in light
of existing political restrictions, the operational limitations of his force, and a
need to conserve strength for the future, he could not foresee an “effective
bombardment role” for his command if war was to come soon. If Bomber
Command was forced to operate at night, he asserted, about all he could do
would be to drop leaflets.*® These perceptions and fears produced an interim
bombing policy: Bomber Command’s strength should be conserved for the
future and employed only against strictly defined military targets.

Between September 1939 and the German western offensive of the
following spring, Bomber Command proceeded accordingly; it carried out
limited reconnaissance, dropped propaganda leaflets over Germany at night, and
made a few small daylight attacks on German warships in harbor. The
command did not attempt any large-scale daylight raids on high-priority targets
in the Rubhr of the sort called for in W.A. 5. The losses suffered in a few small-
scale daylight operations against peripheral targets, moreover, confirmed prewar
fears and reinforced the policy of conservation of force.” The Air Staff and Sir
Edgar Ludlow-Hewitt agreed that major daylight attacks would imperil the
long-term future of the command.* At Bomber Command, increased attention
was paid to training for nighttime operations.®’

When the Germans invaded France and the Low Countries in May 1940,
the War Cabinet authorized aerial operations against the Ruhr. Beginning in
May, Bomber Command, hoping to do something useful while conserving the
force, attempted to carry out a selective, precision bombing strategy at night,
something that had long been thought by many professional airmen to be a
contradiction in terms. Increasingly, with the exception of missions flown by
the light bombers of No. 2 Group against coastal targets and the occasional
foray against small targets in occupied Europe, Bomber Command became a
nighttime force.*’ Indeed, Bomber Command did not attempt any large-scale
daylight operations again until June 1944, some four years later. Unfortunately,
night navigation and bombing proved no more accurate in the early spring of
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1940 than it had before the war. As the official British historians observed,
science had to come to the aid of the bombers or else the bombing policy
embodied in the western air plans had to change.®

At first, the Air Ministry stubbornly clung to its prewar philosophy of
selective air attack against vital economic targets, emphasizing attacks on
synthetic oil production in particular. When the Western Front collapsed and
while the British Army extracted itself from the continent as best it could, the
Air Ministry ordered Bomber Command to attack only targets most important
for an invasion of Britain: airfields, aircraft production, and German railways.
When the Battle of Britain began in the summer of 1940, Prime Minister
Winston Churchill and the new C-in-C of Bomber Command, Sir Charles
Portal, pressed the Air Ministry to abandon selective bombing and attack the
German civilian population directly and persistently. The Air Staff, however,
continued to favor selective bombing.*

The Allied defeat on the continent and the fall of France left strategic
bombing the only offensive action that could be taken against Germany.
Certainly for the British Army, weakened, in disarray, and hurriedly preparing
to repel a German invasion, the prospect of any return to the continent could
only be relegated to some distant future. As the Prime Minister put it:
“Bombers alone provide the means of victory.”® In light of what Bomber
Command actually could do at that time, this was a considerable rhetorical
exaggeration.

Many optimistic assessments were made in the summer of 1940 about
Bomber Command’s ability to navigate and aim bombs at night. Evidence to
the contrary did not appear until late in the year when the immediate crisis of
the Battle of Britain passed and the Air Staff again decided to attack Germany’s
oil production. Photoreconnaissance of two oil plants at Gelsenkirchen showed
them to be almost entirely undamaged, despite having been attacked by almost
300 aircraft at one time or another.® The Air Staff and Bomber Command
nonetheless persisted in nighttime attacks on oil plants for the next two months,
with no better results.

At this point other requirements of the war intervened. The increasing
success of the U-boat offensive against British sea communications led the
Prime Minister to order that Bomber Command’s efforts be directed to the
antisubmarine campaign for at least four months. Had Bomber Command
persisted in its attempts to attack oil targets at night with the existing equipment
and operational techniques, the official historians observed, it probably would
have “done a great deal more damage to its prestige than to its targets.”®’
Bomber Command’s operational weaknesses had doomed the prewar strategy
of selective, precision bombardment and frustrated Churchill’s hopes that
bombers would prove the decisive weapons of war.

The belief in selective bombing survived as long as it did because accurate
assessments of the nighttime bombing raids could not be made. In the absence
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of good human intelligence and satisfactory photoreconnaissance from inside
Germany in the early days of the war, the Air Staff failed to appreciate the
futility of Bomber Command’s efforts. Human intelligence from agents and
neutral reporters essentially disappeared by mid-1940,® and what little
remained trickled through reinforced optimistic assessments.®

Air Staff and Bomber Command leaders early realized the importance that
photoreconnaissance would play in a strategic bombing effort. Ludlow-Hewitt
had been especially forceful in his recommendation that specialized aircraft
such as the Mosquito be procured for this purpose; however, the Air Ministry
had made little progress in acquiring such machines before the war.” Having
lived so long with austerity, the RAF could not rid itself of a prejudice against
expensive specialization. Furthermore, the intelligence assessment of photore-
connaissance remained an exclusive responsibility of the British Army until
1938. In fact, until February 1937, the only posts in the Air Ministry connected
with this subject involved the development of cameras. Most airmen believed
that any requirements for photoreconnaissance could be met by the existing
Blenheim squadrons of No. 2 Group, which were expected simply to add aerial
photography to their other duties.”

A host of difficulties made the Blenheim photoreconnaissance effort
ineffective. These slow-flying aircraft were vulnerable to fighters and flak when
operating in daylight, their camera equipment often malfunctioned, and crews
were inadequately trained for the precise demands of the mission. From
September 1939 through January 1940, No. 2 Group dispatched some forty-
eight Blenheims on photo sorties, eight of which were shot down. Five brought
back no photographs at all, while many others took photos of little or no value
because the cameras froze at the altitudes at which they were designed to
operate. Some photographs of good quality were taken, but the success rate was
insufficient to warrant continued confidence.”

In January 1940, the Air Ministry organized special reconnaissance units
using high-performance aircraft.”” A modest beginning had been made shortly
after the war broke out, when the Secret Intelligence Service transferred its
three specialized aircraft to the RAF. Supplemented by a few precious Spitfires,
this unit, initially known as the Heston Flight, began activities that would make
RAF photoreconnaissance one of the most valuable intelligence sources in the
war.” The revelation of Bomber Command’s bombing failures, in particular the
lack of damage to oil targets, was one of the first contributions that improved
reconnaissance made to the war effort.

Some of the most telling negative evidence came from analysis of a few
photographs taken during actual bombing operations. In January 1941, Bomber
Command had only 22 cameras in service when the official number was
supposed to be 168.” By summer, however, enough photographs had been
accumulated to make possible a significant scientific assessment of the
effectiveness of nighttime precision bombardment. In July, Lord Cherwell
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(Professor Frederick A. Lindemann), the Prime Minister’s personal scientific
adviser, ordered a statistical analysis of accuracy using recent bombing
photographs. The result, known as the Butt Report, was devastating. Of all the
aircrews claiming to have attacked their targets, the report revealed that only
one-third approached any closer than five miles! For short-range targets, such
as those in France, the proportion of aircrews that approached within a five-
mile radius rose to two-thirds. Over the Rubhr, it fell to a mere one-tenth. During
a full moon, the most favorable condition for navigating at night, only two-
fifths of all aircrews reporting successful attacks actually came within the five-
mile radius. With no moon, the figure fell to one-fifteenth.”

By the summer of 1941 this evidence of operational ineffectiveness
undermined many of the major premises on which the British strategic bombing
offensive had been planned and conducted. Prime Minister Churchill, who one
year before termed Bomber Command “the means of victory,” now told the
CAS and former C-in-C of Bomber Command, Sit Charles Portal: “It is very
disputable whether bombing by itself will be a decisive factor in the present
war.””

The German Defenses, 1940-1942

By the end of 1941, it was increasingly apparent that the darkness to which
Bomber Command had retreated in 1940 to conserve its forces no longer
provided adequate security against the attentions of the German nighttime
defenders. To be sure, the Luftwaffe did not at first possess an organized system
of air defense that compared with RAF Fighter Command. The whole prewar
orientation of the Luftiwaffe was directed toward offensive counterair action,
interdiction, and close air support. An enemy air force could best be defeated
over its own territory, and air superiority seized in air combat. Despite this
emphasis, many of the key ingredients for an improvised air defense were on
hand or under development in 1939.”® The Germans possessed relatively large
numbers of good flak guns of all calibers supported by searchlights, sound
detectors, and visual ranging apparatus. They were also deploying an early
warning radar (Freya) on the frontiers and coastlines as well as an observer
network for reporting the progress of enemy air attacks. They had a first-class
day fighter in the Bf 109, but they had no night fighter of any kind. And they
were shortly to deploy a new fire-control radar, the Wiirzburg.

German fighter airfields were disposed along the coast or frontier and
linked to a rudimentary early warning system or to the ground observer system,
or to both. There was neither centralized control nor any close control of
aircraft from ground stations, as was the case with RAF Fighter Command.
When Bomber Command began night attacks on the Ruhr in May 1940, the
Germans were caught without the organized means to defend themselves
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Among superior air defense measures the Germans possessed in 1939 were the Bf
109, a first-class fighter, and early warning radar, the Freya, strategically deployed
along the coastlines and frontiers.

effectively. At this stage of the war, they were poorly prepared to defend
against even the limited and poorly executed attacks of the Bomber Command.

A number of prewar experiments indicated the main lines of potential
development for a night defense system. These trials used a warning service
based on sound detectors and a searchlight belt. Night fighters orbited the
beacons at altitude outside the illuminated zone until a bomber was caught in
the lights. Any focusing of searchlights at altitude signaled the night fighter to
leave his beacon and enter the illuminated zone to attack the bomber. Once the
fighter-defenders were in the lighted area, flak firing was to cease. There was
no ground control of the fighters. These experiments ended in August 1939
when the units involved shifted to day fighting. At that stage, night defense was
exclusively in the hands of the searchlight-aided flak guns.”

Early in 1940, small, standing night fighter patrols were improvised.
Experiments in Denmark seemed to demonstrate that these would be ineffective
without radar-based ground control integrated with searchlights and flak.* In
the middle of 1940, responding to Bomber Command’s early attacks, the
Luftwaffe high command assigned Col. Josef Kammhuber the task of develop-
ing a systematic approach to night aerial defense. Kammhuber had no connec-
tion with the prewar experiments, but his organizational ability and knowledge
of the problems of blind flying were ample qualifications for the task. Over
the better part of the next three years, he developed a highly sophisticated
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The Luftwaffe had not procured a specialized night fighter, so the Germans modified
the Messerschmitt Bf 110 twin-engine fighter, which had proved a disappointment
in day fighting. Instead of a revolving sweeping antenna, the night fighter was
equipped with four fixed arm antennas attached to its nose.

system of controlled night fighting which the British came to call the Kamm-
huber Line.

Kammhuber began by greatly expanding the illuminated zone, creating
searchlight coverage that extended in a line from Denmark down through
northern France. Early warning was provided by Freya radar stations backed up
by the observations of the sound detector crews. Close control of the night
fighters and the flak batteries was provided by Wiirzburg, a shorter range radar.
The Luftwaffe had not procured a specialized night fighter, so Kammhuber was
compelled to make do with modifications of the Messerschmitt Bf 110 twin-
engine fighter, which had proved a disappointment in day fighting, and the Ju
88 twin-engine fast bomber. These two aircraft bore the brunt of night fighting
for most of the war. Other aircraft such as the Do 217 and the He 219, the latter
a specially designed night fighter, were also used, but not in the same
numbers.*

Between late 1940 and the middle of 1943 the Germans modified the
Kammhuber system in two major ways. First, they introduced airborne
interception (AI) radar. Kammbhuber asked for the development of this aircraft-
mounted equipment at an early date; the first version to be used was the
Lichtenstein B in 1941. Several leading night fighter aces opposed this radar
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Prime Minister Winston Churchill.

because its large aerials created drag and decreased the performance of their
aircraft; they preferred to acquire the target visually once ground control
directed them to its vicinity. The second change involved removing the
searchlights and the flak guns from Kammbhuber’s linear system and grouping
them to provide a point defense for individual cities. This was largely a
response to RAF raids on Liibeck, Rostock, and Cologne in 1942 that proved
sufficiently damaging to create political pressure to improve city defenses.
From that point, all controlled aerial fighting along the Kammhuber line
occurred in the dark.®

However arranged, Kammhuber’s aerial defense system had serious
weaknesses. To use an industrial term, it had a low “processing rate.” The line
was composed of a series of contiguous “boxes,” the boundaries of which were
defined by the range of the Wiirzburg radars. The awkwardness of the plotting
system used within each box and, before 1942, the absence of an aircraft-
mounted IFF (Identification, Friend or Foe — an electronic device giving an
appropriate response when interrogated by a friendly radar transmitter) meant
that only one German night fighter at a time could be controlled from the
ground. One Wiirzburg tracked one bomber, and a second tracked one fighter.
The two plots were not represented on a single radarscope; they came to two
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individual operators, each of whom projected a different colored circle on a
plotting table. The controller radioed directions to the fighter on the basis of
data portrayed on the plotting table. Until IFF became available, enemy blips
could not be separated from friendly blips. When operators lost the fighter, as
often happened, the controller would have to order it to return to the beacon in
that particular box. In addition, altitude measurements from the two Wiirzburgs
might vary as much as 500 meters, and when compounded by transmission and
reading errors, an interception failure often resulted. Airborne intercept radar
overcame some of this problem, but the Lichtenstein B had a fairly narrow
search angle, and when a bomber employed a radical evasive maneuver, contact
could be lost.®

Despite these weaknesses, Kammhuber’s organization developed a level of
sophistication that, combined with the weather, in the autumn and early winter
of 1941 succeeded in temporarily halting Bomber Command’s nighttime
bombing offensive. Bomber loss rates rose sharply and in early November 1941
Prime Minister Churchill ordered operations against German territory restricted,
thus preserving the command and allowing it to gather strength for operations
in 1942.% By the end of 1941, the attempt to combine the prewar strategic
emphasis on selective economic targeting with the policy of force conservation
by operating at night appeared to have failed on both counts.

The Strategy of the Area Offensive, February 1942 to
March 1944

While mass bombing attacks on civilian morale were much discussed after
World War I within and beyond the RAF, none of the sixteen Western Air
Plans drafted before World War II singled out morale as a target. Moreover,
none of the first three Air Ministry directives issued to Bomber Command in
early 1940 even mentioned the civilian population or morale in any way. The
fourth directive, issued in June, ordered the command to prepare to use
incendiary weapons against German crops and forests to achieve some “moral
effect” on the enemy. The ninth directive, sent on September 21, 1940, ordered
Bomber Command to attack Berlin from time to time to “cause the greatest
possible disturbance and dislocation both to the industrial activities and to the
civil population in the area.”® Sir Charles Portal, then C-in-C of Bomber Com-
mand, originally proposed this strategy of area “harassing attacks” to compen-
sate for the command aircrews’ inability to navigate and bomb accurately at
night. As he putit: “The accidents of weather, coupled with the variation in the
skill and judgment of individual captains, inevitably produce dispersal which,
however, largely increases the moral effect of our operations by the alarm and
disturbance created over the wider area.”®

The desire to retaliate for Lufiwaffe bombing of British cities also
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encouraged deliberate aerial attacks on the German civilian population. The
Cabinet authorized a major bombing raid on Berlin after a heavy attack on
London in late September 1940, and a month later, declare: “While we should
adhere to the rule that our objectives should be military targets, at the same
time, the [German] civilian population must be made to feel the weight of the
war.”® Churchill urged Portal to attack as many cities in Germany as possible,
and when the oil plan was under discussion, he lamented that the targets were
not located in heavily populated areas.®

The first Air Ministry directive to place any real emphasis on civilian
morale appeared in late October 1940, in the document that ordered Bomber
Command to focus its primary efforts on the oil plan. When conditions were
not favorable for hitting oil targets, the Air Ministry desired “regular concen-
trated attacks . . . on objectives in large towns and centres of industry, with the
primary aim of causing very heavy material destruction which will demonstrate
to the enemy the power and severity of air bombardment and the hardship and
dislocation which will result from it.”®® The pairing of traditional selective
economic targets with a secondary emphasis on civilian morale continued to
appear in Air Ministry directives until February 1942, when Bomber Command
was told to direct its efforts primarily at the morale of industrial workers.

There were dissenters. The Air Staff told Sir Charles Portal back in the

View of London, with smoke from damage caused by a German raid.
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summer of 1940 that the “morale effect, although an extremely important
subsidiary result of air bombardment, cannot in itself be decisive.””®! Perhaps the
strongest criticism of morale attacks appeared in an Air Staff note of January
1941:

A nation of eighty millions, the conquerors of Europe from the North Cape to Bordeaux,
are not fit subjects for moral attacks with the very limited force at our disposal . . .. Any
attempt to weaken the fighting spirit of the [German] military services by the
indiscriminate attack on their towns and families with our very limited force is doomed
to failure.”

The criticism nevertheless seemed to reserve final judgement, implying
much for the future. If the bomber force were enlarged and if tactical concen-
tration improved, it might prove capable of doing the kind of material damage
that would have some effect on German civilian morale.

In February 1942 the Air Ministry directed Bomber Command to focus its
operations exclusively “on the morale of the enemy civil population and in
particular, of the industrial workers.”” Over the next three months, the
command demonstrated a newfound ability to concentrate sufficient high-
explosive bombs and incendiaries to burn out large urban areas in major
attacks. This combination of objective and technique, now known as the area
offensive, would dominate British bombing operations until March 1944.

In March 1942, one month after the Air Ministry directed Bomber
Command to begin its nighttime area offensive, Lord Cherwell, Scientific
Advisor to the Prime Minister, advised Mr. Churchill that a sustained, direct
attack on German civilian morale had the potential for decisive results. He
believed that Bomber Command now could do enough harm to “break the spirit
of the [German] people.” The Secretary of State for Air, CAS, and Prime
Minister agreed. A few days later, Air Marshal Harris, the new C-in-C of
Bomber Command, set out to prove that bombardment attacks of the sort
Cherwell had in mind could be carried out. On the night of March 28/29, 1942,
he sent 234 aircraft against the city of Liibeck on the Baltic Sea. Photographic
reconnaissance afterward revealed that 40 to 50 percent of the built-up area had
been destroyed, largely by fire. More than 200 acres of buildings appeared to
have been knocked down or burned out. To be sure, Litbeck was not an
important center of war production, but it was not well-defended, it could be
found at night and hit in force, and when hit, it would burn.*

Harris’s efforts to demonstrate the new destructive powers of his command
culminated on the night of May 30/31, 1942, in Operation MILLENNIUM, the
1,000-bomber attack on the Rhine River port of Cologne. Harris had fewer than
400 heavy and medium bombers in his front line at this time. To make so large
an effort, he committed to action the whole of his reserves and his entire
training organization. He risked the future of his command and his career in
this attack, but he was rewarded. Photoreconnaissance revealed that some 600
acres of the ancient Roman city had been completely destroyed. Only 41
aircraft and their crews were lost, not quite 4 percent of the total force dis-
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patched. The British strategic bombing offensive could claim its most important
propaganda victory thus far in the war.*

From these early experiments, Bomber Command in 1942 and 1943
developed the area offensive more fully. Strictly speaking, the term area
characterized a tactic in which aiming points were placed right on the center of
the built-up sector of the city attacked, not on a specific factory complex
usually found along the city’s periphery, as was the case earlier when attempts
were made to employ selective, precision bombing. Bomber Command
organized the area raids to achieve concentration over the target to start large
fires, to spread the damage over the largest area possible, and generally to
ensure that bombs hit something other than open fields.”’

Even though the formal promulgation of the area offensive occurred in
February 1942 and the first large attacks conforming to the area model were
made in April and May of that year, not until early 1943 did Sir Arthur Harris
believe his force large enough and well enough equipped for a sustained offen-
sive. From March of 1943 through March of 1944 Bomber Command carried
out three major campaigns that constituted the heart of the area offensive: the
Battle of the Ruhr, the Battle of Hamburg, and the Battle of Berlin.”®

The Battle of the Ruhr opened with a major attack against Essen on the
night of March 5/6, 1943. This began a period that ended in late July 1943
during which Bomber Command delivered forty-three major area attacks on
German cities. No fewer than twenty-one of these attacks were made against
six key industrial cities in the Ruhr. Duisburg was hit five times (2,084 sorties)
as was Essen (2,074 sorties), while Cologne again suffered four assaults (1,761
sorties). The other seven Ruhr missions were directed against Diisseldorf,
Dortmund, and Bochum. The destruction, death, and injury that occurred in the
Ruhr and in the other cities was serious and widespread and foreshadowed what
was to come.”

The second major campaign of the area offensive in 1943 opened with four
closely spaced major attacks on the North Sea port of Hamburg, beginning on
the night of July 24/25. An armada of more than 700 bombers was dispatched
on each of these missions. The second attack on the night of July 27/28 resulted
in an almost unimaginable catastrophe. Widespread fires started by the cascade
of incendiary bombs merged into a firestorm in the center of the city.
Temperatures approaching 1,000 degrees Centigrade created ground winds of
150 mph that sucked everything from people to trees into the inferno.
Thousands of men, women, and children perished — incinerated or suffocated
in their shelters — and many thousands more were badly burned. Overall, after
four attacks within the space of a few days, some 50,000 people died and nearly
1 million were made homeless refugees. A huge area of the city at the mouth
of the Elbe River was completely devastated. The oft-quoted Albert Speer,
Hitler’s Minister of Armaments, wrote in his memoir: “Hamburg . . . put the fear
of God in me.”'®
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Germans took pictures of Hamburg following one of the air assaults, after which
Europe’s largest port lay useless as smoke billows from supply dumps at the port
and docks and ships go down in water.

Between July 24 and November 18, 1943, when Sir Arthur Harris opened
the Battle of Berlin, Bomber Command conducted thirty-three major area
attacks. During this period over 600 bombers, almost all four-engine heavies,
were dispatched to attack a single target on fourteen occasions. The first all-
Lancaster attack of more than 300 aircraft was directed against the German
capital on the night of September 3/4.”' The area offensive against that city,
however, did not really begin until November when the long winter nights of
northwest Europe offered Bomber Command adequate cover of darkness.

Between November 18/19, 1943, and March 24/25, 1944, Harris sent
sixteen major bombing missions, involving more than 9,000 sorties against
Berlin.'? Another nineteen large attacks, more than 11,000 sorties, were made
against a dozen other German cities during the same period. The damage to
Berlin and the death and injury inflicted on its inhabitants was appalling, but
the aerial campaign did not “cost Germany the war” as Sir Arthur Harris had
predicted.'” He had based his prediction on the participation of the American
Eighth Air Force in the Berlin bombing campaign, but that organization was
wholly committed to a direct attack on German aircraft production and, in any
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case, could not have staged unescorted daylight attacks against Berlin in
November and December 1943 without itself incurring excessive losses. The
Americans did attack Berlin in March 1944 when the Eighth Air Force was a
much larger force and possessed adequate long-range escort fighters. As it was,
however, according to the calculations of the British official historians, Bomber
Command on its own actually delivered a weight of attack comparable to what
Harris had originally expected from an Allied effort.'™

Berlin was a much larger target than Hamburg, but attacks on the capital
required a flight deep into German airspace. That gave more opportunities to
the night fighter defenses. Moreover, winter weather produced an almost
constant cloud cover (daylight photoreconnaissance of the city could be made
only twice between mid-November 1943 and mid-February 1944). Also,
because of the range, the target could not be marked using Oboe, the most
accurate of the electronic bombing aids available to Bomber Command. Toward
the end of the Battle of Berlin, German aerial defenses became so formidable
that Sir Arthur Harris himself began to doubt whether the area offensive could
long be carried on with his existing equipment and operational technique.'®

Tactics and the German Defenses during the Area Offensive,
February 1942 through March 1944

Even though area attacks on German cities in campaigns such as the Battle
of Hamburg were easier to execute at night than precision ones in daylight, they
could not have achieved success without improvements in the nighttime
techniques that Bomber Command used to find and hit targets. Indeed, the
February 1942 “morale directive” was predicated on the use of the new
electronic aids in navigation and bomb aiming.'® Nor could Bomber Command
have ventured into area offensives without a new combination of tactics and
devices to reduce casualties inflicted by the continually improving German
defenses.

Navigating an aircraft during daylight in peacetime with the available
technical aids was an exacting but practicable exercise.'” One plotted a course
from base to destination, taking into account the power settings and estimated
wind drift. Once aloft, visual fixes could be used to estimate the actual wind
drift, and corrections to the course could then be made. If weather intervened
to prevent the taking of visual fixes, then one could rely on dead reckoning or,
under the best conditions, home on radio beacons and take direction-finding
loop bearings. In wartime, however, once the aircraft left friendly territory, no
usable radio beacons were available and, beyond a certain range, loop bearings
could not be taken from the aircraft with any accuracy. Everything then relied
on visual fixes or dead reckoning.'®

At night, such fixes could be obtained in the right conditions — plenty of

123



STRATEGIC BOMBARDMENT

moonlight with no cloud cover. The standard alternative taught to all navigators
in the early stages of the war was the star fix, obtained with a sextant through
a Perspex bubble in the roof of the aircraft. Unfortunately the Perspex was
sometimes covered with frost. When the navigator attempted a fix through an
open hatch, he had to wipe the eyepiece between each shot, and at high altitude
he ran the risk of freezing his hands.'®

Good star fixes also required that the pilot fly a straight course (within
three degrees of the course plotted) at a constant air speed (the variation could
not exceed five knots), something the RAF testing establishment in 1941
assumed could not be done more than half the time by the average pilot."° With
the equipment then in existence, it was assumed that a navigator could fix his
position with less than a ten-mile error 50 percent of the time and less than a
24-mile error 90 percent of the time.""!

Operational planners usually routed aircraft over easily recognizable points
spaced not more than one hundred miles apart if possible. A final identification
point was set twenty miles from the target. The run-up from there to the aiming
point was done by map-reading, a process complicated in the final approach by
bursting flak and searchlight dazzle. In the early days, according to Sir Arthur
Harris, the search for a visual fix from which to make the run to the target
“almost always took half an hour or so.”!!2

On the return trip, once the enemy coast was crossed, loop bearings became
more reliable, and direction finding radio fixes could be obtained from friendly
stations. After crossing the English coast, an aircraft could home on a light or
radio beacon at the airfield. It was necessary to keep a good dead-reckoning
plot to guard against wireless failure, which happened all too often. Aircrews
also had to keep the IFF turned on when approaching the English coast or else
risk being fired upon by friendly flak or being attacked by friendly fighters. If
the IFF was down, every attempt had to be made to stay above 2,000 feet (to
avoid friendly light flak) and secure an identification on the normal, medium
frequencies.'"?

Gee, first among the new radio navigation aids developed for Bomber
Command, was initially used early in 1942. The system consisted of a master
ground station which transmitted a radio signal simultaneously to the aircraft
and two slave stations that relayed it to the aircraft. Using triangulation,
equipment in the receiving aircraft measured the time interval between the
arrival of the signals, thereby giving the navigator a position fix. Gee’s
accuracy decreased with distance from the British ground stations, so it rarely
found use beyond the Ruhr. Although it could not aid or improve actual bomb
aiming, it much improved navigation over the North Sea. Perhaps most
important, Gee helped Bomber Command form hundreds of aircraft ascending
from different bases into a single bomber stream, a massed formation used
against the German defenses from the summer of 1942 through the spring of
1944. Gee also served as a very useful homing aid on the bomber’s return.'"*
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Oboe, which entered service in December 1942, was a blind-bombing aid
which used two ground stations. Signals transmitted from each were received
by the aircraft and retransmitted to the originating stations. The range and
position of the aircraft in relation to the stations could thus be measured. One
station monitored the track of the aircraft and directed it along an arc of
constant range, an arc that passed directly over the target. The second followed
the progress of the aircraft along the arc, and when the bomber’s position
matched that of the appropriate target, the station transmitted a signal to the
bomber to release its bombs. Because radio pulses travel tangentially to the
surface of the earth, Oboe’s range was limited by the altitude at which the
bomber could fly. Aircraft could be directed to targets in the Ruhr only if the
bomber flew at about 28,000 feet. Only one type of aircraft in Bomber
Command’s inventory — the Mosquito light bomber — could do that. Oboe
could not be used against eastern German targets until the autumn of 1944,
when mobile transmitters moved to the continent.'”® The accuracy of Oboe
varied during the war, but some idea of its utility can be seen in the fact that
variations in bomb aiming now could be measured in hundreds of yards rather
than in miles.

Oboe had one other significant disadvantage. A pair of stations could
control only one aircraft at a time. Because an Oboe run usually required about
ten minutes, the number of stations available permitted only six aircraft per
hour to be controlled. Even with more stations, Oboe could not be used to
control the operations of the entire force. Its most useful employment was as
an aid to target-marking in the Pathfinder Force and in target-marking squad-
rons that sprang up in the other groups in the final year of the war."¢

Gee-H was a combined navigation and blind-bombing aid. The H com-
ponent operated rather like Oboe in reverse. A ranging pulse was sent from the
aircraft to two ground stations and then retransmitted back to the aircraft. The
accuracy of the fix thus obtained was similar to what Oboe could supply, and
it far surpassed Gee’s. Because H was cumbersome to operate, it was paired
with Gee for navigational purposes over the first part of the outward flight. H,
which could be operated by about one hundred aircraft simultaneously, was
then used in the run-up to the target. Gee-H was first used in the early winter
of 1943, but it did not come into its own until the autumn of 1944. No. 3 Group
came to specialize in this equipment and used it to great effect in Bomber
Command’s attacks on oil plants in the Ruhr region.'"’

H2S was an early, crude navigation radar that first entered service in
January 1943. Carried onboard the aircraft, it was not limited by distance from
base. Its usefulness varied according to the skill of the operator and the
signature of the terrain. As an aid to bomb aiming it gave the best performance
against targets like Hamburg, where the difference in radar returns from land,
water, and built-up areas made it easier to identify aiming points. It did not
work nearly as well against Berlin because of the large dispersion of the built-
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up area and the tendency of radar returns to swamp the screen. Its greatest
utility was in getting ground fixes and in keeping the bomber stream together
on the way to the target.'’s

When Gee began operational trials in late 1941, the Air Staff proposed the
formation of a target-finding force. The idea was to put some of the best
aircrews together to share ideas, improve navigation, and operate as a separate
force. They would precede the main force, find the target, and use incendiaries
to start fires that could be observed by the bombers that followed. When Sir
Arthur Harris came to Bomber Command, he resisted this idea. Sharing a
general RAF dislike of a Corps d’Elite, he knew that his group commanders
would not take kindly to giving up their best crews, and he came up with his
own proposal for target-finding. In June 1942, after much argument, the Air
Ministry ordered Harris to form the Pathfinder Force (subsequently raised to the
status of No. 8 Group). Harris chose navigation expert Air Commodore D.C.T.
Bennett as its commander.'*?

Ambitious, and ruthless with his subordinates, Bennett was a highly skilled
pilot and navigator. His new force did not immediately increase its bombing
accuracy in 1942; however, the concentration of the bombs dropped improved
significantly. Bennett’s work was made more difficult because, as Harris had
guessed, group commanders were less than enthusiastic or generous in their
assignment of crews to the Pathfinders. Moreover, Bomber Command at that
time did not possess the right kind of flares and markers for use by the lead
bombers. Worse, the Germans succeeded in jamming the first version of Gee
by midsummer 1942.'° By spring 1943, however, Bennett had made real
progress. In good visual conditions, the Pathfinders used ground marking, a
technique in which markers ignited near the earth’s surface. When the target
was obscured in weather, they employed sky marking. These markers were
dropped with parachutes on H2S or Oboe indications and ignited in the air. In
either case, marking was done from high altitude. The main force, arriving over
the target as a stream of bombers, then aimed their bombs on the sky- or
ground-marked targets.'?!

Bomber Command’s tactics were strongly affected by the weather and the
stage of the moon.'*? The command required adequate visibility for takeoff and
landing and the absence of icing clouds on route to the target (especially
important given the 20,000-foot ceiling of even the best of British heavy
bombers). Early in the war, adequate conditions had to exist at the target for
visual bomb aiming. Although this situation was always desirable, it was no
longer indispensable after sky-marking techniques with H2S or Oboe became
available in 1943. Early in the war, clear, moonlit nights were thought to
provide the most desirable conditions for navigation and bomb aiming. As the
German night fighter defenses improved, however, Bomber Command realized
that these conditions favored defenders more than attackers. Again, new radio
and radar aids came to the rescue, allowing Bomber Command to shift opera-
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tions to nights with less moonlight. The command’s operations were also
determined by the hours of darkness. Long winter nights permitted attacks to
be made on the more distant targets in eastern Germany, such as Berlin,
although this advantage was partially offset by the more hostile winter weather.
Better weather but the shorter nights of summer limited operations to western
Germany.'”

Once over target, the effectiveness of Bomber Command’s attack depended
on the nature and quality of its ordnance. Throughout the period of the area
offensive, Bomber Command’s tactics sought to start and spread large fires.'**
High-explosive bombs, dropped in the first waves, were intended to break
windows and doors, shatter homes into kindling, and damage the fire-fighting
services. The incendiary bombs that” followed then became the primary
instrument of destruction. In the early days of the war, Bomber Command used
as standard ordnance 250- and 500-pound general-purpose bombs. With a low
charge-to-weight ratio (only 27 percent), the explosive filling performed poorly,
and many were duds. Unfortunately, very large stocks had been accumulated,
and they continued to be used long after they were known to be defective,
chiefly because too few of the more efficient weapons were available.'?

The medium-capacity bombs, which first appeared in service toward the
end of 1941, improved the charge-to-weight ratio to about 40 percent. Filled
with an improved explosive, they were commonly 1,000 and 4,000 pounders.
The most famous bombs of this type were immense, special devices created by
Barnes Wallis of Vickers. Wallis designed the special 10,000-1b rotating mine
that 617 Squadron used to attack major German dams in May 1943. He also
conceived the notion of earth-penetrating bombs that exploded underground and
destroyed structures by shock waves and ground motion. The crowning results
of his work were Tallboy at 12,000 pounds and Grand Slam at 22,000 pounds,
each carried in specially modified Lancasters.

Tallboys came into use in the summer of 1944 and were employed against
reinforced-concrete submarine pens and, in one spectacular case, the Saumur
railway tunnel, a bottleneck on a major rail line leading to the Normandy battle
area. A single Tallboy penetrated the roof of the tunnel and collapsed it.'* The
most famous use of the Tallboys was in the final, successful attack in
November 1944 against the battleship Tirpitz anchored in a Norwegian fiord.'”
Grand Slams, first used near the end of the war, destroyed the Bielefeld viaduct,
a major component of the German railway system.'*®

The most effective pure-blast bombs were in the high-capacity series,
manufactured in 2,000-, 4,000-, 8,000-, and 12,000-1b versions that came into
service early in 1942. The 4,000-1b weapon was commonly identified in
Bomber Command parlance as a “cookie.”

Success in fire-starting, however, depended on reliable incendiaries. The
version most widely used was the 4-1b magnesium bomb. Though very
effective, ordnance designers were slow in solving the problems of aiming and
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dropping it. Large numbers of the bombs were packaged in canisters which
remained onboard the aircraft after the incendiaries dropped. Unfortunately,
bomb hang-ups were not uncommon, and most aircrews, sooner or later, found
themselves peppered with incendiaries dropped from bombers at higher
altitudes.'”” There is no question that some aircraft and crews were lost in this
fashion.

During early Bomber Command operations, whether by day or by night,
the force divided into small groups to attack several targets. Each crew
attempted to navigate its own way to its assigned target. As German aerial
defenses became more effective, Bomber Command placed increasing emphasis
on narrowing the front along which the force entered German air space, thus
overloading the defenses at that particular point. Tactical massing and
concentration of the force to saturate defenses also allowed bombing to be more
concentrated with respect to time. By the careful management of takeoff times,
staggered altitudes, and the use of Gee to navigate to a point on the continental
coast, a bomber stream could be formed for night attacks. This was definitely
not a formation in the American sense. In the course of a combat mission, most
pilots never saw another aircraft except for brief moments. The stream, flying
at a designated altitude, was stacked in a formation about 5,000 feet high when
Stirlings and Wellingtons were included, or about 2,000 to 3,000 feet high
when only Lancasters and Halifaxes were flying. The stream normally was
between 25 and 30 miles wide and 100 to 150 miles long when 300 to 400
aircraft comprised the force. The first of the great raids employing these
concentration tactics bombed Cologne on the evening of May 30/31, 1942,
when some 900 bombers passed over the target in ninety minutes.'*

To avoid bunching over the target and to ease handling at its bases,
Bomber Command divided bomber streams into waves of aircraft of similar
performance: Lancasters in one, Halifaxes in another, and Stirlings and
Wellingtons in a third. When window (strips of aluminum foil cut to half the
wavelength of the German radar selected for jamming) was introduced as a
defensive radar countermeasure in July 1943, it reduced the effectiveness of
German fire control and interception methods, but it also complicated
operations in the British tactical system. For aluminum foil dropped by the
leading aircraft to provide the greatest benefit to those following, higher
performance aircraft operating at higher altitudes had to be first in the stream.
This arrangement, unfortunately, necessitated that the slower and lower-flying
Stirlings and Wellingtons following would fall farther and farther behind on the
homeward leg, becoming more vulnerable to attack after the bombing run. To
reduce this danger, slower aircraft were moved into the leading wave of the
attack, but this denied the high-flying Lancasters and Halifaxes the benefit of
the window foil. The problem eased somewhat when Bomber Command
removed the Stirlings and older Halifaxes from the main force."!

The Air Ministry also pursued offensive electronic countermeasures. A fter
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its experience in forming an electronic intelligence organization to devise
countermeasures against the Luftwaffe’s radio navigation aids used during the
Blitz in 1940 and 1941," the ministry now proposed to develop methods of
airborne, offensive electronic warfare. Bomber Command, however, preferred
the maintenance of radio silence and opposed such measures until late 1942,
The command’s position changed when its loss rate increased and, as a result
of a determined effort by the Air Ministry’s Directorate of Scientific Intelli-
gence, more details became known about German aerial defenses.'*

In the subsequent prosecution of the area offensive in late 1942 and 1943,
the RAF directed offensive electronic warfare, or radio countermeasures as it
became known, at four main targets in German aerial defenses: the early
warning system based on the Freya radar, the ground control radars (Wiirz-
burg), ground-to-air HF and VHF radio (in both morse and voice), and the Al
radars carried in night fighters. Fighter Command began to jam Freya radars in
August 1942 with a device known as Moonshine. This had the effect of
magnifying the size of the attacking force with the idea of making German
defenses vulnerable to feints and decoys by small forces. Mandrel, an electronic
jammer employed beginning in December 1942 against German early-warning
radars, was used in a variety of forms until the end of the war. In June 1944 the
British introduced an improved version to support the Normandy invasion."
German modifications to Freya enabled skilled operators to “see” through gaps
in the jamming frequencies, and Mandrel radiations served the Germans as a
raid warning. But Mandrel jamming reduced the ability of the German early
warning system to distinguish between large and small forces, or between the
main force and diversions or feint attacks, and it delayed the process of raid
assessment.'”®

Unofficial, misguided action by Bomber Command aircrews actually
assisted the defenders. Some crews apparently believed that switching on their
IFF transponder over the illuminated target zone somehow interfered with the
operation of German radar-directed searchlights. The practice became
widespread by early 1942, and in the summer of that year Bomber Command
actually installed a special switch that allowed the IFF to transmit constantly
over enemy territory without being triggered by an electronic interrogation from
the ground. The Air Ministry Scientific Intelligence unit vigorously protested.
No scientific or technical foundation supported the notion. Moreover, it warned,
the IFF could serve the enemy as a locating beacon! Bomber Command ordered
a halt to the use of IFF in this way in early 1944, but numerous aircrews,
convinced otherwise, continued to do it, and thereby provided the excellent
Luftwaffe Wireless Intercept Service with important tracking information.®
Indeed, so valuable was this source to the German defenders and so promiscu-
ous its use by British aircrews that the Luftwaffe’s Head of Signals, General
Wolfgang Martini, wondered aloud if some undiscovered, surreptitious purpose
did not actually lie behind the practice."’
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Window was by far the most effective jamming weapon against Wiirzburg
radars. The principle was known both in Great Britain and in Germany before
the war. Chaff experiments took place in both countries early on; then caution
intervened. Hermann Goering, Luftwaffe C-in-C, forbade continued develop-
ment of such jamming devices for fear they would fall into British hands.'*
The British Air Staff also did not allow the use of chaff for almost a year while
Fighter Command and the technical research establishment worked on ways to
combat its use against British aerial defenses."*> When introduced in July 1943
in the attacks on Hamburg, it struck at the very heart of the controlled night-
fighting system, denying German controllers the ability to identify single
aircraft against which to direct fighters. The Germans feverishly attempted to
modify their radar to resist window, but they were largely unsuccessful except
under special conditions.'”® In March 1944, Bomber Command began to
supplement window with active jamming (Carpet II).!*! In the summer of 1944
the command combined Mandrel with window in the Special Window Force to
simulate attacks. These provided diversions and kept German defenses in a
constant state of activity, even in the absence of a major raid.'*?

The attack on German Al radar started inauspiciously, with ground-based
jamming known as Ground Grocer in April 1943. Ground Grocer was
abandoned when it became clear to the British that the Lichtenstein B AI radar
was as vulnerable to window as was Wiirzburg.!”® In 1943, the Germans
introduced a lower frequency (73-91 MHz) Al radar with a higher performance —
the Lichtenstein SN2 — widely used by late spring 1944. When working
properly, it was invulnerable to the window then in use. British scientific
intelligence reported the appearance of the new Al radar in February 1944, but
full details were not known until June 1944.'*

Bomber Command’s tactical concentration of forces, made possible by the
electronic navigation aids, and its increased use of electronic countermeasures
caused a severe crisis for Kammhuber’s system of linear defense. If the attack-
ers could be formed into a compact stream and passed through the defensive
line on a fairly narrow front, then only a few defense boxes could come into
action, and total British losses would be kept low.'** In the face of concentra-
tion tactics, the Kammhuber system could not increase its number of kills at the
same rate that Bomber Command was increasing the number of bombers pass-
ing through the boxes. The attack on Cologne at the end of May 1942
illustrated the problem. More than 1,000 bombers took off, with about 900
actually attacking the target. The stream penetrated German air space on a front
about 30 km wide and passed through no more than 8 defense boxes. German
ground controllers were able to bring only 25 night fighters into action against
this enormous British force.!*

The Germans adopted two alternatives to supplement controlled night-
fighting in 1943. The first, proposed by Maj. Hajo Herrmann, came to be
known as Wild Boar. Herrmann advocated forming a unit of single-engine
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The aerial views above show how repeated bombing assaults on Cologne left this
fourth largest city in Germany in devastation.
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fighters flown by ex-bomber pilots and other individuals with night flying
experience. Once the target was known, Wild Boar fighters would take off and
climb to an altitude over the target higher than that flown by the bomber
stream. They would then use the illumination from the searchlights and the fires
in the burning city to spot individual bombers beneath them. Only visual means
would be used to acquire the target and deliver the attack. Against Kammhu-
ber’s wishes, Goering gave Herrmann authorization to form such a unit
sometime before the disaster at Hamburg.'*” For the remainder of 1943, Wild
Boar units were constantly in action.

Kammhuber predicted that Wild Boar would be cheap in terms of
organization and equipment but expensive in blood, and he was right. Wild
Boar increased the British loss rate, but with worsening weather in the autumn
and winter of 1943, the German accident rate rose alarmingly, especially since
Wild Boar fighters were not equipped for instrument flying.'** Several times
Wild Boar aircraft attacked friendly conventional night fighters, and Kammhu-
ber complained bitterly that Wild Boar pilots attacked any aircraft with twin
stabilizers."*

Col. Viktor von Lossberg proposed a second alternative, ultimately known
as Tame Boar. Though window hindered the tracking of individual bombers,
it did not prevent the plotting of the altitude and the heading of the bomber
stream as a whole. The central German controller could put out this information
as a running commentary for the night fighters aloft.'™® The fighters could
attempt to find the bomber stream by dead reckoning, or they could rely on an
alternative to radar for ground control — the Y system. A calibration signal
included in the voice transmission from the ground to the fighter and then
retransmitted to the ground station could give bearing and distance to the
controller. With a second station, the position of the fighter could be fixed.'s!
This could only be used with a few aircraft at a time, but it did help infiltrate
more night fighters into the bomber stream. Once in the stream, a fighter
receiving Y fixes could transmit a homing signal to other fighters on another
frequency.'”” Lossberg also expected that the new Al radar, the Lichtenstein
SN2, would be less vulnerable to window and would greatly improve target
acquisition.'s

The effectiveness of Tame Boar improved with the addition of a variety of
homing devices in night fighters. Naxos, mostly mounted in Ju 88s, homed on
the emissions from the H2S radar sets carried in Bomber Command aircraft. A
ground-based device known as Korfu could track H2S well enough to give
bearings on the bomber stream and aid the running commentary. Flensburg was
a device that homed on the British tail-warning radar, Monica, which Bomber
Command used for part of 1943 and 1944.'%*

Late in 1942, Bomber Command began to attack the German system of
ground-to-air communications with the active jamming reflector, tinsel.
Specially equipped aircraft carried a German-speaking operator who, when he
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detected an active night fighter frequency, broadcast engine noise on that
frequency. The Luftwaffe countered by increasing the frequency spread and
moving increasingly from HF to VHF voice. In response, from midsummer
1943 the British began to employ a series of devices that interjected false
information from German-speaking controllers on VHF voice in appropriate
frequencies to confuse night fighters and their controllers.'® The German
response to these attacks was to increase again the spread of frequencies used.

British electronic warfare in this area greatly increased the difficulties for
all German ground-to-air communications. But, according to one German
source, it was never possible entirely to jam all the frequencies simultaneously
and continuously, if for no other reason than the British airborne jammers
themselves had to avoid being homed on. At one point, the Germans broadcast
their running commentary on the bomber stream in voice and morse simulta-
neously from different command echelons, radar stations, and operational
airfields.'”®

On balance, the Germans recovered well from the crisis created by the
introduction of window in 1943. The improvised Tame Boar system using Y-
direction, the SN2 radar, and passive detection devices brought Bomber
Command near the margin of prohibitive losses in the winter of 1943--1944.'5
In a paper prepared shortly before war’s end, the British Director of Bomber
Operations estimated that an average of 5 percent losses per mission sustained
over a three-month period of intensive operations would likely make opera-
tional effectiveness “unacceptably low.” If the rate climbed to 7 percent over
a three-month period, he believed a strategic bombing force would become
“relatively ineffective.”'*® Sustained losses at any rate above 5 percent would
reduce over time the average experience level of the crews and accelerate both
combat and accident losses. The flow of experienced men to the training
organization would also be gravely impaired.

War records for the entire period between September 1939 and May 1945
indicate that Bomber Command dispatched 297,663 night sorties from which
7,449 aircraft did not return, a loss rate of 2.5 percent.159 This was well below
the 5 percent considered the boundary between acceptable and unacceptable
losses. For short periods, however, the defenses imposed prohibitive loss rates
on various elements of Bomber Command. For example, squadrons using
Halifaxes II and V suffered losses of 6.4 percent in December 1943, 10.1
percent in January 1944, and 5.1 percent in February 1944. Harris took these
units off German targets in March 1944. Similarly, in a four-month period
beginning in August 1943, Stirlings of No. 3 Group suffered 7.8, 6.3, 3.6, and
5.6 percent losses.'®

The Tame Boar system on occasion could inflict high casualties on single
missions. Three of these, for example, occurred during February and March
1944. Against Leipzig on February 19/20, the missing rate rose to 9.5 per-
cent.'” Against Berlin on March 24/25, it reached 9.1 percent.'® Against
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Nuremberg on the night of March 30/31, Bomber Command dispatched 795
aircraft and suffered a horrendous loss rate of 13.3 percent.'®

For Bomber Command, the whole winter of 1943-1944 was a grim
business. Beginning in November, the overall loss rates per month were 3.1,
4.1, 5.0, 4.6, and 3.1 percent, each within the limits of acceptability.'s*
However, in thirty-five major actions against German targets during this period
(sixteen of which were against Berlin) the average loss rate was 5.2 percent.'s’
The figures would have been somewhat higher if one included those aircraft
damaged beyond economical repair, although in such cases the crews were not
entirely lost. When one considers that 2,034 Mosquito sorties dispatched against
major German targets in this period are included in the total sortie figures, and
they suffered a minimal loss rate averaging only 0.4 percent, one can
understand why the British official historians counted the five-month Battle of
Berlin a “defeat.”'®® Bomber Command C-in-C Sir Arthur Harris found the
situation worrisome enough in early April 1944 to observe that if German aerial
defenses continued to improve, a point would be reached “at which night
bombing attacks by existing methods and types of heavy bomber would involve
percentage casualty rates which could not in the long run be sustained.”'¢’

Strategic Debate during the Area Offensive, 1943-1944

One of the most important policy questions debated among senior British
officials in 1943 and early 1944 involved the role Bomber Command should
play in the larger Allied strategy for the defeat of Germany.'®® On the face of
it, a common policy to rule operations of Bomber Command and the American
Eighth Air Force, first deployed to the United Kingdom in 1942, had much to
recommend it. At the Casablanca Conference in January 1943, British and
American leaders looked forward to what they regarded as the supremely
important operation in the European war, the invasion of Northwest Europe,
and they saw the strategic bombing effort of Bomber Command and the Eighth
Air Force as essential in preparing for that operation. To give effect to that
view, the Combined Chiefs of Staff made Sir Charles Portal their agent for the
conduct of what was called, after Casablanca, the Combined Bomber Offensive.
Portal’s authority over the Eighth Air Force in 1943 and early 1944 was vague,
but it stood somewhere between identifying the overall aims and primary target
systems, which were properly the responsibility of the Combined Chiefs, and
the daily choice of targets, which was appropriately a prerogative of the
operational commanders. At meetings of the Combined Chiefs, Portal acted as
spokesman for both the American and the British operational commanders.'®

Portal was responsible for executing three directives issued by the
Combined Chiefs of Staff for the conduct of the Combined Bomber Offensive —
the Casablanca Directive of January 1943 (intended to replace the February
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General Arnold and Air Chief Marshal Portal at Casablanca.

1942 document under which Bomber Command had been operating), the
POINTBLANK Plan of May 1943, and the February 1944 revision to POINT-
BLANK. Each of these documents identified a general aim for the offensive and
a specific list of target systems ranked according to their strategic importance.
The Casablanca Directive declared that the general or “primary” object was
“the progressive destruction and dislocation of the German military, industrial
and economic system, and the undermining of the morale of the German people
to the point where their capacity for armed resistance is fatally weakened.”'™
Two aspects of this early statement are significant: It clearly recognized the
strategic air offensive as a campaign of attrition, and its wording was suffi-
ciently vague to accommodate different conceptlons of how the primary aim
should be achieved.'”

All three documents identified German aircraft production, particularly that
part supporting the German fighter force, as a high-priority target. In fact, the
POINTBLANK plan approved by the Combined Chiefs in May 1943 termed
enemy fighter strength an “intermediate objective second to none.”'’? The
objective was intermediate in the sense that the German fighter force stood in
the way of developing the American daylight strategic bombing offensive. It
was a primary objective in the sense that a successful invasion of the continent
could not be achieved unless the German Air Force was thoroughly beaten. The
POINTBLANK Directive specifically assigned the U.S. Eighth Air Force, which
operated in daylight using precision rather than area bombing tactics, the task
of defeating the Luftwaffe. Bomber Command was to be governed by the
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following rule:

While the forces of the British Bomber Command will be employed in accordance with
their main aim in the general disorganization of German industry their action will be
designec}i as far as practicable to be complementary to the operations of the Eighth Air
Force."”

Superficially, it would appear that the American Eighth Air Force and
Bomber Command might operate against a common target system on an
around-the-clock basis, that is, one in daylight and the other at night. In fact,
different tactical considerations involved in operating in daylight and at night
made it difficult if not impossible to make coordinated attacks against the same
targets within a short period of time. Moreover, Sir Arthur Harris continually
argued that the tactical requirements of nighttime operations not only forced the
use of area tactics but also prohibited using those tactics to support a selective
strategy that struck only those cities in which specific important industries were
located according to a strict system of priorities. He made this point often, but
perhaps most cogently in a 1944 letter:

There is . . . an aspect of bombing which it is always difficult to impress on or to keep

impressed upon those outside the immediate Command, and that is the decisive effect

of weather and tactical factors on what can be done at any given moment. Taking into

account the low ceiling of our bombers and the high ceilings of many cloud formations,
particularly those associated with high icing indices, it is frequently impossible to go

Major differences between the Allies were ironed out at the Casablanca Conference.
General Marshall makes a point to his British counterpart Sir Alan Brooke, Chief
of the Imperial General Staff. General Arnold is at Marshall's left. Lord Louis
Mountbatten (fist to chin), Sir Dudley Pound, First Sea Lord and Chairman of the
British Chiefs of Staff sit with Sir Alan Brooke at his right, while on his left are Sir
Charles Portal, Chief of the Air Staff and Field Marshal Sir John Dill.
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where one wants to go and it is as frequently necessary to do anything of some value even
though it is not always something near the head of the priority list.'™

Harris remained skeptical in principle about any selective bombing strategy
that resembled the one with which Bomber Command began the war. He
simply did not believe that the Ministry of Economic Warfare and the Air Staff
could identify a target system that if destroyed would bring the economic
collapse of Germany. He denounced all attempts to promote area attacks against
selected industrial targets as the work of “panacea mongers and parochial
experts.” To Harris, the only effective way to get at the German war economy
was to conduct area attacks as ruthlessly as possible to reduce the morale of the
industrial work force and damage the working economies of the industrial cities
that could be reached under the operational conditions of the moment. From
1943 to the end of the war, he and other proponents of the area offensive
represented it less as an attack on morale than as an assault on the housing,
utilities, communications, and other services that supported the war production
effort.'” Harris also maintained that the general area offensive by itself could
defeat Germany. In late 1943 he made a most extravagant claim, declaring that
under certain conditions the Lancaster element in his command alone had the
power to inflict upon Germany “a state of devastation in which surrender is
inevitable.”'7®

The latitude of action permitted Bomber Command in the Casablanca and
POINTBLANK directives, the ordinary tactical discretion possessed by an oper-
ational commander, and Harris’s personal belief in the general areaoffensive
against the German war economy led to serious disputes between his command
and the Air Staff. These arguments arose largely because the Eighth Air Force’s
selective campaign against German aircraft production at first failed to proceed
as expected. The Eighth Air Force had not built up according to schedule; it
suffered from maintenance and supply problems; bad weather interfered with
American daylight precision tactics; and above all, the casualties inflicted by
daylight defenses were exceptionally high on missions flown without fighter
escort deep into Germany.'”’

In October 1943, the Air Staff Director of Bomber Operations, Air
Commodore Sidney Bufton, and his superior, Air Marshal Sir Norman
Bottomley (the Deputy CAS), feared that failure of the Eighth Air Force
daylight bombardment campaign might imperil the Allied invasion of France
scheduled for the coming year. Bomber Command, they advised, should
conduct area attacks against the high-priority, selective economic targets in the
POINTBLANK Directive. Bufton and Bottomley believed that the general area
offensive was a temporary expedient to be indulged in so long as Bomber
Command could do nothing else. When the size of the force increased and its
navigation aids improved, it should be returned to the original objectives of the
British strategic air offensive: selective attacks on German industry, or at least,
selective area attacks on cities associated with vital areas of the German war
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economy, particularly aircraft production. Bufton declared:

In our and the Ministry of Economic Warfare’s view, [general] area attack only is an
unjustifiable and dangerous gamble at the present time. We should direct all possible
effort in the immediate future to the reduction of the German fighter force. This will
open the way for the full exploitation of area bombing later. It will also open the way
for “OVERLORD.”

Failure to seize the present opportunity might at the worst prejudice the whole
success of “OVERLORD” and in any case result in heavy casualties. It may also result in
the failure to demonstrate the power of the strategic air offensive with consequent and
dangerous repercussions upon postwar policy.

Bufton concluded that Bomber Command should be ordered to give “full and
complete priority . . . to the night attack of cities associated with German fighter
production.”"”®

The contest between the Air Staff and Sir Arthur Harris in this period
became in the end the Schweinfurt question. Bufton and Bottomley believed the
Schweinfurt ball bearing plants to be targets of the highest priority. Ball
bearings were essential to the entire German war effort, nowhere more so than
in aircraft production. And manufacture of this vital commodity was believed
to be largely concentrated in Schweinfurt. The Americans attacked it twice, in
August and October 1943, both times sustaining very heavy losses. The
Ministry of Economic Warfare and the Directorate of Bomber Operations
concluded that it must be attacked again, and soon. Given the losses sustained
by the Americans, it was imperative that Bomber Command take advantage of
the longer winter nights and deliver an area attack on Schweinfurt. Bufton’s
predecessor also had urged an attack on the ball bearing plants early in 1942,
and Bufton himself tried to have Bomber Command follow up the Eighth Air
Force’s attack in August.'”®

Sir Arthur Harris resisted vigorously, almost to the point of insubordina-
tion. When the proposal first landed on his desk, he pointed out the immense
tactical difficulties of finding and hitting a small city such as Schweinfurt at
night and at great distance. He also disputed the intelligence assessments of
Schweinfurt’s importance, as he would in almost every other similar case. In
a characteristic outburst, he denounced the Air Staff for “stressing of targets
which necessarily remove bombing pressure from the German nation as a whole
[the area offensive], to concentrate on objectives such as [Schweinfurt].” Any
belief in the importance of Schweinfurt, moreover, was the product of dis-
information, “in many cases a deliberately engineered A.R.P. [Air Raid
Precautions] maneuvre initiated by enemy sources.”'® It took an endless
amount of persuasion, a strong letter from the Deputy CAS, one directive, and
a specific order to move Harris to attack Schweinfurt, an event that did not
occur until February 1944.'®!

That attack became part of Bomber Command’s contribution to what the
Americans called Big Week, a concentrated seven-day assault on German
aircraft production. Harris dispatched 734 aircraft to Schweinfurt on the night
of February 24/25; 695 reported they struck the target. Photographs taken
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during the attack, however, showed that only 298 droppe