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Introduction

In late September 1941, Prime Minister Winston Churchill was frus-
trated with Bomber Command, his primary weapon against Hitler’s of-
fensive. The first rigorous evaluation of Bomber Command’s perfor-
mance in the war, the Butt Report, was discouraging: on any given night
only about one in five crews put bombs within five miles of their tar-
gets.1 This information came as a jolt—indeed, many in the Royal Air
Force (RAF) could barely believe it. Sir Richard Peirse, head of Bomber
Command, declared, “I don’t think at this rate we could have hoped to
produce the damage which is known to have been achieved.”2 What he
“knew” came largely from pilot accounts, and these were now proved
to be highly unreliable: Peirse and those under him had engaged in a
great deal of wishful thinking.

For Churchill, however, the ramifications had sunk in. He directed his
ire at Sir Charles Portal, former head of Bomber Command and, since
late 1940, Chief of Air Staff (CAS). Portal had just sent Churchill a
paper calling for 4,000 heavy bombers for use in a massive air offensive
designed to break German civilian morale. The prime minister received
the scheme with skepticism and despondency. Strongly implying that he
had lost faith in Bomber Command, he responded to Portal with a note
that pessimistically concluded, “The most we can say [about Bomber
Command] is that it will be a heavy and I trust a seriously increasing
annoyance [to Germany].”3

Portal, not one to shrink from the prime minister’s tempests, pointed
out that Churchill’s own rhetoric and decisions to date had all relied on
the strategic air arm—if not to win the war on its own, at least to help
prepare the continent for an allied ground invasion. He defended the
RAF scheme and then challenged Churchill directly: “We could, for ex-
ample, return to the conception of defeating Germany with the army as
the primary offensive weapon.” Knowing that Churchill would find this
distasteful, he continued, “I must point out with the utmost emphasis
that in that event we should require an air force composed quite differ-
ently from that which we are now creating. If therefore it is your view
that the strategic picture has changed since the issue of your original
directives I would urge that revised instructions should be given to the
Chiefs of Staff without a moment’s delay.” Portal thus called the prime
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minister to account with a response that one observer at the time called
“masterly” and “audacious.”4

Churchill, however, refused to be put on the defensive. Acknowledg-
ing the significance of Bomber Command’s role, he nonetheless warned
Portal against “placing unbounded confidence in this means of attack.”
He argued, “Even if all the towns of Germany were rendered largely
uninhabitable, it does not follow that the military control would be
weakened or even that war industry could not be carried on.” He
lashed out at the RAF’s previous claims about strategic bombing, and
the fears that they had aroused in Britain at the time of the Munich
crisis: “Before the war we were greatly misled by the pictures [the Air
Staff] painted of the destruction that would be wrought by Air raids.
This is illustrated by the fact that 750,000 beds were actually provided
for Air raid casualties, never more than 6,000 being required.” He
charged that “[t]his picture of Air destruction was so exaggerated that it
depressed the statesmen responsible for the prewar policy, and played a
definite part in the desertion of Czecho-Slovakia in August 1938.”5

This was a tense moment. While bold interwar claims about the
power of bombers and the vulnerability of enemy societies had helped
preserve the RAF’s institutional autonomy, they had also contributed to
deep public anxiety about future wars. When he took office in 1940,
Churchill had placed faith in Bomber Command’s ability to make good
on its claims and to turn them strongly to Britain’s advantage. By 1941,
though, those claims seemed empty. What had happened? And what
would the future hold?

Just over two months later the United States, attacked at Pearl Har-
bor and drawn into the global conflagration, would also turn to strate-
gic bombing. But the Americans, too, would encounter vast problems as
they tried to fight the war from high altitude. Not only did American
bombers fail to achieve a prompt decision, but, in 1942–43, they
seemed to have little impact on the enemy. Indeed, by late 1943 the
Anglo-American “Combined Bomber Offensive” (CBO) was all but
grounded by the strength of German defenses. Allied air planners
scrambled for a solution, eventually finding their way to tactical
changes that salvaged the air offensive. By 1944 both the numbers and
capabilities of Anglo-American bombers had increased dramatically,
and a campaign of increasing fury and intensity would, by 1945, lay
waste to German and Japanese cities and industry in an unprecedented
campaign of death and destruction that has been hotly debated ever
since.

The Churchill-Portal debate of September 1941—a short, sharp ex-
change between two men otherwise trying to cooperate in a larger, more
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consequential battle—evokes the dramatic history of strategic bombing
in the Second World War. Controversy and emotional intensity have
always surrounded the very concept of long-range or “strategic” bomb-
ing. The concept implies that aircraft carrying bombs to an enemy’s
“vital centers” can undermine its ability and will to fight. The idea is
simple enough, yet few other claims about military power have pro-
voked so many debates, or aroused so much intensity of feeling, both
inside and outside the military. Time has neither stilled the controversy
nor muted the arguments, which have recently focused on the 1991
Gulf War and the 1999 bombing of Kosovo. As a new century begins,
the issue remains as contentious and consequential as it was at the be-
ginning of the last one, when airplanes first took to the skies.

To make sense of these debates (and the emotions they stir), one must
understand the assumptions that underpinned the concept itself, and the
expectations bound up in those assumptions. This book’s purpose is to
trace and compare the development of ideas about long-range bombing
in Britain and in the United States—the two nations that relied most
heavily on this new form of warfare during the Second World War. I
illuminate the factors shaping the evolution of those ideas from the turn
of the century through the end of the Second World War. In this I seek
not only to explain the development of a central mode of modern war,
but also to shed light on the way military organizations think and be-
have. Obvious questions arise: Why were the British and Americans
interested in strategic bombing in the first place? What did defense plan-
ners and policymakers expect of it, and why? How were these expecta-
tions influenced by experience and by broader debates? Why were many
of their expectations ultimately at odds with reality? These in turn pose
deeper questions: How do military ideas originate, and how do they
establish themselves inside the staffs and organizations that plan for and
undertake their implementation? How do expectations affect the way
information is perceived and interpreted, and how do these perceptions
and interpretations then shape plans, policies, and campaigns? How ro-
bust are ideas, once established, and why do they often seem resistant to
new information that does not support them?

The development of aircraft in the early part of the twentieth century
posed a problem of great significance to the military planners of all
modern states. How were these new machines—as yet untested—to be
integrated into existing military structures? In particular, how were
planners to envision and implement aerial bombing of enemy lands?
Examining the way the latter question was answered in two states offers
insight into how their military organizations perceived and made sense
of the world around them, interpreted experience, and coped with rapid
change. It also enables us to examine the extent to which those organi-
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to the implications of new information. While a preponderance of con-
trary information can eventually shift our beliefs, any given datum will
tend to be interpreted consistent with our original predispositions. The
result is that preexisting beliefs, once organized and established, have a
staying power in the face of new information that one might not expect,
looking only at the new data itself. In general, we also prioritize incom-
ing information according to its emotional vividness. Emotionally
remote information, such as written memoranda, statistics, or second-
and third-hand reports, carries less impact than first-hand personal
experience, especially when the latter is unusually painful, strikingly
positive, or uniquely formative. The medium influences receptivity, inde-
pendent of the analytical merit of the information per se. In particular,
early personal experiences of decision makers often have an effect that
later analytical input cannot easily match.

A second broad class of information-processing bias relates to the
effects of stress on decision making. Few of us respond the same way to
stressful and to banal situations. In particular, most people rely on a
variety of mechanisms to enable continued functioning in very difficult
conditions. For example, choosing between two mutually exclusive
goods—or between two apparently unattractive alternatives—is diffi-
cult and unpleasant. Either something valued must be given up, or
something repugnant must be accepted. Neither is easy to do. We there-
fore tend to deny that stressful choices really have to be made. Over-
looking or discounting the real virtues of one good reduces the apparent
scale of loss when both cannot be had; overlooking or discounting the
real drawbacks of one bad option moderates apparent costs when one
must be chosen anyway. Either strategy, however, leads to a mistaken
assessment of at least one choice, and a tendency to overlook poten-
tially important information. The higher the stakes—the more repug-
nant or the more attractive the options—the greater the stress and the
greater the tendency to misperceive.

When a choice between unattractive alternatives cannot be post-
poned, avoided, or miscast, the result can be especially stressful. The
process of such decision making is often so onerous as to create power-
ful barriers to reconsideration, even when new information casts doubt
on the initial choice’s validity. Thus, rather than revisit the original
choice, decision makers discount, misinterpret, or ignore new informa-
tion bearing on that choice. Finally, in addition to seeing what we ex-
pect to see, and not seeing what we find too stressful to absorb, we
often see what it is in our interest to see. Decision makers with powerful
organizational goals or self-interests may discount or minimize incom-
ing information that conflicts with those interests, and highlight infor-
mation that supports them. This may reflect cynicism or deliberate mis-
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zations were influenced by the wider social and political contexts in
which they operated.

Not all militaries, of course, responded to bombers the way the Brit-
ish and the Americans did.6 In certain ways, then, this history is case-
specific, explaining British and American uniqueness. Geopolitical issues
were particularly important: neither the British nor the Americans found
it essential to their survival to maintain large standing armies. Indeed,
they had both eschewed such structures (and the political problems that
often accompany them), and had instead relied on naval power to pre-
serve their territorial integrity and to protect their interests. In relying
on navies and exploiting the fruits of the industrial revolution, they
reinforced national self-identities that celebrated mastery of science and
technology. Over time they came to place the same reliance on new
machines, aircraft—for deterrence, defense, and power projection—as
they earlier had placed on ships. They came to see bomber aircraft as a
means of fighting wars at relatively low cost to themselves, avoiding a
repetition of the harrowing experience of the 1914–18 war. As I explain
in chapters 2 and 3, this process moved more quickly in Britain than the
United States, but both found themselves in essentially the same place
by the Second World War.

Not all of the story is unique to Britain and the Unites States, how-
ever. Their thinking, planning, and decision making illuminates patterns
generalizable to other military organizations in other places and times.
Individuals and institutions have commonalities in the way they per-
ceive new information, interpret experience, and respond to change.
This exposes them to similar types of misperceptions, errors, and mal-
adaptations, particularly in times of rapid change. My analysis relies on
a few basic concepts borrowed from cognitive psychology.7 These shed
light on how and why air theorists in Britain and the United States
perceived information and interpreted experience as they did.

All decision makers use cognitive processes to make sense of their
complicated and stressful environments. Two forms of information-
processing bias in particular seem pertinent here. The first derives from
the problem of environmental complexity. To organize a vast array of
incoming sensory information without being overwhelmed, we all use
data-processing shortcuts. Most of the time, these shortcuts serve us
well. Sometimes, however, they skew perceptions in ways that can have
problematic consequences. For example, we tend to assimilate incoming
information to fit existing beliefs and expectations. If all our basic un-
derstandings were subject to wholesale revision with every new datum,
we would be in constant turmoil, changing direction so often as to
become virtually aimless. Remaining impervious to new information
would be just as useless. Thus, we are neither fully open nor fully closed
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representation of the facts, but, more commonly, these strongly felt de-
sires have a subtler effect, coloring our interpretation of data in ways
we may not fully recognize.

All of these information-processing biases influenced thinking about
strategic bombing in Britain and the United States, and in the narrative
that follows I draw attention to the places where their influence and
effect are most evident. In writing this book, I have relied on a combi-
nation of extensive primary source research, a comparative perspective,
attention to the social and intellectual context in which planners and
policymakers worked, and a sensitivity to the insights derived from the
concepts outlined above. By examining British and American ideas
through the whole sweep of time from the pre–World War I period
through 1945, I am able to trace the way in which the “lessons” of
World War I were interpreted and applied, highlight the differences and
similarities in British and American thinking as well as the reasons for
them, and offer a critique of the operations and effectiveness of the
Combined Bomber Offensive (CBO) of World War II.8

In this study, institutional responses to bomber aircraft take center
stage. The invention of aircraft prompted important organizational
modifications in the military structures of Britain and the United States.
In a dramatic wartime reorganization, the British in 1917–18 estab-
lished a separate air force. Its autonomy was not guaranteed after the
war, however, and its new leaders had to find ways to justify its contin-
ued existence. The American Air Service did not win organizational in-
dependence during the First World War, but its personnel nonetheless
had high hopes for autonomy, and sought to hasten its achievement.
Thus, the interwar experience of Anglo-American airmen was heavily
conditioned by the quest for institutional autonomy, to preserve it or
win it. To acquire legitimacy, any institution must make the argument
for its existence in reason and in nature.9 This is precisely what British
and American airmen sought to do, but the process was inherently lia-
ble to error and bias.

No institution speaks with a single, wholly unified voice, but, among
any group of individuals, particular preferences and views come to be
privileged, and these form the basis of what may be called organiza-
tional thought. I trace organizational thought by examining the rhetoric
used by British and American airmen, in intra- and inter-institutional
conversations and in public statements. This rhetoric resides in a variety
of places: the minutes of meetings, internal policy and planning docu-
ments, speeches, lectures, journal articles, letters, and teaching materials
for the air staff schools. All these sources reveal the ways in which two
nascent air organizations envisioned and articulated their function as
well as their plans for carrying out that function. As new organizations
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dealing with brand-new, rapidly evolving technologies, they faced chal-
lenges, but their members brought energy, stubborn determination, and,
sometimes, an almost religious fervor and commitment to their work.
These qualities helped secure the place of air forces and elevate their
status, but they also contributed to problems of conception and rigidity
of thought.

My approach is premised on the assumption that articulations of
function and policy reveal fundamental ideas within military organiza-
tions and that such ideas matter. They matter because they often serve
as guides to action, in whole or in part. Thus, to understand actions we
must understand the premises on which they rest. And once articulated
in a formal way, the premises have consequences outside the institution
itself. Of course, public or “declaratory” policy may not be wholly con-
sistent with actual practice. Even if later modified, a declaratory policy
promulgated for any length of time not only creates echoes and socializ-
ing effects inside an organization, but also produces independent conse-
quences: it conveys information to other organizations, which may then
modify their own behavior in response, and—particularly in the case of
national institutions within democracies—it sets up public expectations
about the future.

My approach is premised as well on the assumption that fundamental
ideas are not formed in a vacuum, but rather in a specific temporal
context. In order to understand how the British and American air forces
became interested in strategic bombing and formed expectations about
it, we must understand the context in which the organizations’ members
lived and worked, and the early experiences that helped mold their be-
liefs and predilections. This means beginning the story early in the cen-
tury, when initial conceptions about aircraft in war were being articu-
lated in response to the long-anticipated arrival of heavier-than-air
flight. A body of ideas about long-range aerial bombing began to take
shape, based on assumptions about and perceptions of the behavior of
modern societies. I argue that these helped determine how World War I
aerial experience of aerial bombing was interpreted and, in turn, af-
fected subsequent thinking and planning. While much of the strategic
bombing literature has tended to overlook or minimize the World War I
experience, I argue that it played an important role in determining what
came afterward.

A fundamental assertion that became central to Anglo-American
thinking about long-range bombing was that modern, complex, urban-
based societies are fragile, interdependent, and therefore peculiarly vul-
nerable to disruption through aerial bombing. This idea took slightly
different but essentially overlapping forms in Britain and the United
States. It involved not only political and military concerns about the



8 I N T R O D U C T I O N

steadfastness and political reliability of civilians (particularly urban
dwellers) in modern, increasingly “total,” war, but also concerns about
the structure of modern economies and their susceptibility to disrup-
tion. This assumption derived from a particular historical context: the
anxieties felt by Edwardian-era politicians and military planners who
looked with increasing trepidation on the forces transforming their
societies.

Arguments about enemy vulnerability gave validity to air force claims
for existence and continued (or increased) autonomy; they gave weight
to assertions about air power as a coercive tool in war.10 If modern
states were in fact highly vulnerable to long-range bombardment—which
took war directly to industry, political leaders, and populations—then it
made sense to maintain an organization that might either deter wars or
win them in what promised to be a direct, expeditious way. Indeed, any
state wishing to survive in the great contest of nations would be obliged
to maintain an air force, not only to deter potential enemies, but to
prevail against them should deterrence fail. Ultimately it was this argu-
ment that sustained the postwar RAF and gave credence to those voices
calling for an independent U.S. air force. But ideas about vulnerability
rested more on assumptions and assertions than established fact. The
World War I experience seemed to confirm notions undergirding argu-
ments about social and economic vulnerability, but the interpretation of
that experience had been conditioned by preexisting expectations, indi-
vidual and organizational interests, and a general lack of analytical
rigor in methods of assessment.

During the interwar years, bold claims for the power of bombers
were combined with a lack of focused attention to how, precisely, they
would operate in war, and how, exactly, bombing an enemy might lead
to its political capitulation. This inattention to what, in hindsight, seems
like crucial and essential detail stemmed from several important causes—
but most powerfully, perhaps, from the way in which airmen perceived
their world and made assumptions about it. Even where effort and good
intentions were apparent, problems often crept in.11 For instance, both
the British and the Americans carried out interwar exercises and field
trials, but they ran them with rules and premises that skewed the results
to match prevailing assumptions about the power of bombers and the
frailty of those under the fall of bombs. Likewise, both the British and
the Americans observed the air battles of the late 1930s, particularly
those of the Spanish civil war, but they largely discounted results that
did not accord with their preexisting beliefs. They did this principally
by dismissing the wars (and whatever insights they may have offered) as
largely irrelevant: they were not “first-class” wars between major states.

In Britain the consequences were particularly acute given the nation’s



I N T R O D U C T I O N 9

proximity to Germany. The RAF’s declaratory policy had long been far
ahead of its capabilities with respect to long-range bombing. While this
did not matter so much when there were few real enemies, it mattered a
great deal when a resurgent Luftwaffe appeared to threaten everything
in its range. Bomber Command was unready for war, but the British
people had heard, for nearly two decades, about the vast power of
bombers. The RAF’s earlier bold claims now had a deterrent effect on
Britain itself in a time of crisis. Adding to the problem was the tendency
to assume that the German air force had been designed and built not as
a predominantly army-oriented force (as it in fact was), but primarily
for the purpose of independent long-range bombing. The uncertainty
and fiscal stringency of the 1930s complicated Britain’s existing prob-
lems, and Bomber Command would enter the war still in the opening
phases of a hurried and onerous effort to close the distance between its
claims and its capabilities. Ironically, British air defenses, which had
received far less attention in RAF declaratory policy, were in much bet-
ter shape.

Although the Americans had invested somewhat more effort than the
British in working out the details of long-range bombing, they nonethe-
less fell victim to a range of similar problems. Like the British, they
failed to analyze the World War I experience as rigorously as they might
have; they underestimated the difficulties in finding and bombing targets
from high altitude; and they overestimated the ability of bombers to
penetrate enemy airspace. They also failed to heed the warnings inher-
ent in Britain’s traumatic experience of 1939–42. Thus, they too en-
tered war unready. And they failed—even more than the British—to
realize just how unready they were.

During World War II, British and American air forces sought to prove
the soundness of the central claim of the interwar years: that modern
societies and economies are vulnerable to aerial bombardment. The
claim proved weaker than expected. From the start its proponents faced
two major problems: the vulnerability of bombers themselves to enemy
defenses, and the inaccuracy of bombers operating in wartime condi-
tions. But the limited power of bombers in the early years of the war
was not the only undermining factor. Modern economies and societies
proved to be surprisingly robust, capable of coping, responding pos-
itively to stress, and, ultimately, withstanding tremendous punishment.
In trying to produce the outcome they sought, British and American
airmen made modifications that took them steadily toward heavier, less
discriminate bombing. By 1944–1945 this trend was reinforced by an-
other: Allied leaders’ desire to end the long war as quickly as possible.
The result was nothing less than a form of aerial Armageddon played
out over the skies of Germany and Japan.
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The first three chapters that follow treat the early development and
evolution of Anglo-American ideas about aerial bombing; the fourth
and fifth chapters discuss the way in which their adherents attempted to
implement them in the Second World War. The first chapter begins by
reviewing some of the earliest conceptions of strategic bombing and
explaining how these ideas developed, within British and American mil-
itary institutions, during the First World War. It traces the history of
long-range bombing in the war, and concludes by summarizing the Brit-
ish and American post-armistice bombing surveys. The second chapter
examines the RAF during the interwar years, revealing how arguments
about long-range bombing were developed and presented in the 1920s,
and how they were (or were not) modified in the tense and uncertain
years leading up to 1939. The third chapter, on the American Air Ser-
vice (later Air Corps) in the interwar years, shows how American think-
ing about strategic bombing evolved through the 1920s and 1930s, and
contrasts this with British developments.

The fourth chapter covers the early World War II years, 1939–42. It
focuses on the crises faced by British and American airmen, and the
decisions that they made in response. It reveals the abrupt clash be-
tween interwar assumptions and wartime realities. The fifth chapter ex-
amines the the British and American “Combined Bomber Offensive” of
1943–45, detailing the sometimes desperate Anglo-American quest to
make bombing into an effective tool of war against Germany, and how
this quest ultimately led to the kind of aerial onslaught both predicted
and deeply feared in the interwar years. This chapter also covers the
American strategic bombing campaign in Japan—a campaign that,
though an extension of the trajectory of strategic bombing begun in the
early part of the century, also began a new chapter in the history of
warfare through its climax at Hiroshima and Nagasaki. Chapter 5 ends
by examining the many contested claims about Anglo-American strate-
gic bombing in World War II. In the conclusion, I bring together the
main themes of the narrative and suggest ways in which they influenced
thinking about air warfare in the second half of the twentieth century.



C H A P T E R O N E

The Beginning: Strategic Bombing
in the First World War

The history of strategic bombing in the twentieth century is a history of
the tension between imagined possibilities and technical realities. In
seeking the roots of this tension, it is necessary to turn to World War I,
where combat aircraft made their first serious appearance in both tacti-
cal and strategic roles—from short-range battlefield reconnaissance to
long-distance bombing of enemy cities. In the end, tactical aviation re-
ceived a fuller test than did strategic flying: the latter’s demands on
plane and pilot were more onerous, and armies, unsurprisingly, priori-
tized their tactical forces since they were of greater immediate use to the
war effort. The result was that, by 1918, strategic bombing had re-
ceived only a brief trial. Because its possibilities seemed far-reaching,
however, this experience left a legacy with an important impact on post-
war thinking; it formed a foundation for extrapolation, speculation,
and zealous advocacy.1 But the perception and interpretation of the ex-
perience itself had been shaped by expectation.

AERIAL BOMBING AND PUBLIC EXPECTATION

The First World War commenced only eleven years after the Wright
Brothers made their first successful but brief ascent over the windy
dunes of Kitty Hawk, North Carolina. The airplanes of 1914 were frail
machines constructed mainly of wood, cloth, and wire; their capabilities
were speculative at best. Military experts had varying expectations for
these craft, but even the most conservative understood that an aerial
perspective would facilitate observation and reconnaissance. Indeed, the
aerial perspective quickly proved so valuable that it was aggressively
sought and fought for, prompting the development of purpose-built
fighter aircraft. Throughout the war, increasingly capable fighters
sought control of the air to allow other aircraft to carry out reconnais-
sance work, including trench mapping and artillery spotting. Other tac-
tical missions evolved, such as contact patrol (for tracking ground
troops), close air support, and battlefield interdiction bombing.

The role aircraft might play beyond the battlefield had long been the
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subject of intense anticipation.2 For centuries before flying machines
were invented, they were envisioned as platforms for dropping explo-
sives onto the vulnerable earth. From the beginning, this speculation
imagined bombers not only as agents of physical destruction, but also
of psychological shock and social disruption; the earliest conceptions of
strategic bombing assumed it would impair both the enemy’s capacity
and will to fight. Much of this speculation came from futurist writers,
inventors, and visionaries of various sorts.3 In 1670, Jesuit monk Fran-
cesco Lana produced an important treatise with two chapters on the
“Aerial Ship.” While he believed his theoretical machine to be viable, he
warned that God might not allow such a ship to be successful, “since it
would create many disturbances in the civil and political governments
of mankind.”4 The successful balloon ascents of the Montgolfier
brothers and Jacques Charles in 1783 inspired an outpouring of imag-
ination driven by a growing faith in the promise of science and technol-
ogy; this manifested itself in prints and engravings depicting great flying
ships dropping their deadly ordnance on those below. The emerging
industrial revolution encouraged even more daring leaps. In Britain,
where the people had been aroused to fear of invasion during Napo-
leon’s continental successes, a rash of war speculation appeared in print
and prose.5

Even after the invasion tide had ebbed, concerns over air warfare
continued. In his poem “Locksley Hall” (1842), Lord Tennyson “dipp’d
into the future, far as human eye could see,” and postulated a “ghastly
dew” raining from the heavens as “the nations’ airy navies” grappled in
“the central blue.”6 Just one year later, British inventor Samuel Alfred
Warner sought to interest British officials in his balloon called the “long
range,” which, he argued, could ascend, travel to a point, and release its
bombs on a target “with accuracy and mystery,” thus enabling a com-
mander to destroy forts and towns, and spread consternation among
both troops and civilians. Twenty years later, Henry Tracy Coxwell con-
templated a kind of “ghastly dew” when he sent a letter to the Army
and Navy Gazette suggesting that balloons might drop chemical agents
designed to cause “stupefication” of enemy populations. Jules Verne’s
widely read novel Clipper of the Clouds (1886) asserted that the future
belonged to aerial warfare machines.7

As scientific progress continued, notions of air war were modernized,
and infused with the hopes, concerns, and fears of the day. A recurring
theme was that air warfare would be terrible. Like Francesco Lana,
many concluded that future air battles might be so awful as to prompt
men to mitigate their behavior, or even abolish war altogether—fostering
a better, more peaceful world. In 1862, Victor Hugo speculated that
aircraft would bring about the universal abolition of borders, leading to
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the end of wars and a great “peaceful revolution.”8 In 1893, Maj. J. D.
Fullerton of the British Royal Engineers anticipated an aerial “revolu-
tion in the art of war,” arguing that the arrival of an enemy air fleet
over a capital city would have such an impact as to end hostilities. A
year later, inventor Octave Chanute argued that because no territory
would be immune from the horrors of air war, “the ultimate effect will
be to diminish greatly the frequency of wars and to substitute more
rational methods of settling international misunderstandings.”9

In the hands of some Victorian novelists and purveyors of sensa-
tionalist fiction, however, speculation about air war was infiltrated by
nationalism and xenophobia, and linked explicitly to imperialist fanta-
sies of technical domination and subjugation of foreign peoples. These
themes reflected the period’s pervasive acceptance of Social Darwinism
and highly competitive forms of colonial conquest. William Delisle Hay’s
1881 novel, Three Hundred Years Hence, envisioned a war wherein a
European air fleet destroys Asian armies and ravages their lands. Ameri-
can writers produced similar fantasies. In S. W. Odell’s The Last War;
Or, Triumph of the English Tongue, published in 1898, English-speaking
peoples win their final battle against inferior races via an air force that
rains incendiary bombs down upon the enemy. In the end, the English
speakers impose the English language and the “customs of civilization”
on the “ignorant and savage inhabitants” of Russia and Asia. Roy Nor-
ton’s 1907 story The Vanishing Fleets imagined American scientists de-
vising radioactive weapons to cope with a sneak attack by the Japanese,
who were aided by communists operating within the United States.10

The fertile mind of H. G. Wells produced a more sophisticated sce-
nario. In his famous 1908 novel, The War in the Air, bombers hold
enormous power to inflict both physical and psychological damage on
an enemy; indeed, they bring terror to a world in which technological
developments have outstripped the political and moral means to contain
them. Air war brings catastrophe as bombers destroy the very fabric of
modern civilization, leaving chaos, famine, and political upheaval in
their wake. Wells speculated that urban populations already weakened
by the war’s dislocations would, upon the appearance of an air fleet, fall
victim to “civil conflict and passionate disorder.”11

From its outset, aviation was “a very public technology” in England.12

Some military writers of the early twentieth century denounced popular
speculation on the topic, expressing concern over the deleterious impact
on the public mind of unrestrained imaginings about aircraft. But their
own writings echoed some of the same themes, especially air warfare’s
potential psychological effects.13 In 1905 the British War Office’s Man-
ual of Military Ballooning argued that the balloons dropping gun cot-
ton charges might have a “moral effect” on the enemy that “should not
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be lost sight of” in estimating their combat value. The moral effect (pro-
nounced “morale” but spelled without the “e,” as in the French) re-
flected a widespread fixation within contemporary European militaries.
It revealed in part the influence of Carl von Clausewitz, whose writings
had become particularly popular after the Franco-Prussian war when
von Moltke claimed that they had influenced him. Clausewitz’s On War
(1832) had been translated into English by the end of the century, and
was studied at the Army Staff College in Britain.14 The work of Ardant
du Picq, Foch, Langlois, and Grandmaison added to a trend emphasiz-
ing the role of “will” and moral factors in warfare. The French writers
argued in particular that soldiers were sustained by powerful psycho-
logical elements such as élan, espirit de corps, and a willingness to seize
and maintain the offensive. These ideas helped shape strategy, war plan-
ning, and conceptualizations of future conflict in Britain. Indeed, the
1913 Gold Medal Prize Essay topic for the Royal United Services Insti-
tution was, “How Can Moral Qualities Best Be Developed During the
Preparation of the Officer and the Man for Duties Each Will Carry Out
in War.”15 In a 1914 volume called Principles of War Historically Illus-
trated, Maj. Gen. E. A. Altham argued, “The moral effect of the bayo-
net is all out of proportion to its material effect, and not the least im-
portant of virtues claimed for it is that the desire to use it draws the
attacking side on.”16 The emphasis on moral effects reflected and high-
lighted the qualities valued by upper-middle-class Victorian and Ed-
wardian society—courage, initiative, resourcefulness, tenacity, and will-
power—but it also resonated with prejudices and darker trends therein,
including social Darwinism, anti-intellectualism, aggressiveness, and a
strict class system.17

Psychological factors could be a double-edged sword—an army’s
greatest strength, but also its greatest weakness. If this were true for
armies, might it not be true for nations as a whole? Would civilian
populations, ever more directly vulnerable to the effects of modern war,
be uniquely susceptible to social-psychological factors—especially in
light of what one contemporary observer would later call “the nervous
complexion of the modern mind”?18 In particular, how might untrained,
undisciplined civilians hold up under the pressures of a war fought di-
rectly over their heads? In its usage relating to long-range bombing, the
moral effect came to represent qualities needed not only by fighting men
and their leaders but also by entire societies. Wellsian fiction argued
that modern war would require the highest organization of the national
polity into “one organic, efficient whole.”19 But Wells’s speculation on
the behavior of urban populations was hardly reassuring. The “German
School” of military thinkers had also made prominent the idea that
modern war would depend on the total mobilized resources of a nation
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and its people. Colmar von der Goltz, in his influential bestseller The
Nation in Arms (1883), argued, “War is now an exodus of nations and
no longer a mere conflict between armies. All moral energies will be
gathered for a life and death struggle.” But this work had a prominently
racist theme, reflecting German attitudes and expansionist ambitions.
Influenced by a Hegelian conception of history, von der Goltz argued
that Germany was destined to take the place of older, decaying empires.
To achieve this, the German people would have to embrace those mar-
tial, antiliberal qualities that would insure success and provide for con-
tinued political dominance.20

This writing, emerging from an increasingly restive Germany, could
not have been anything but unsettling to late Victorian and Edwardian
Britons, who already felt a range of anxieties about their nation and its
place in the world. Germany’s imperial and naval ambitions were par-
ticularly worrisome. But other issues entered in, elevating to new
heights a sense of national foreboding. Edwardian Britain was a vig-
orous, dynamic society, brimming with the products of modern science:
electric power, automobiles, photography, telephones, cheap newspa-
pers, and the cinema. But it was also a society adjusting to modernity—
and full of the stresses of that adjustment. Along with the new came a
yearning for and sentimentalization of the old and familiar. The societal
changes that technology had wrought through the industrial revolution
seemed to be a cause for particularly acute concern. Would the new
urban classes erode the national characteristics that were believed (by
the elite) to have made Britain great? The growth of industry had con-
centrated working populations in congested, polluted cities. For govern-
ment officials, concerns over sanitation and public health took center
stage along with concerns over the political stability of vast populations
forced to endure hard labor and stressful living conditions. What would
be the reliability of urban masses under the burdens of modern war?
Would the dislocations produced by aerial bombardment trigger social
and political upheaval in dense, vulnerable urban areas?21 The worries
of those in the military were conditioned, additionally, by longstanding
organizational views on discipline: steadfastness in the face of danger,
they believed, came either through breeding (as in the officer class) or
through instilled training and drill (as in the enlisted ranks). The urban
poor had neither.22

Generalized concerns about the urban poor had grown throughout
the latter half of the nineteenth century. But the Edwardians redis-
covered the problem at the turn of the century, and found it deeply
troubling. Thirty-seven percent of the applicants examined for service in
the Boer War were deemed unfit, and a similar percentage were turned
away as too obviously unfit even for consideration. The root of the
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problem was not hard to find. Two important studies, Seebohm Rown-
tree’s Poverty: A Study of Town Life (1901) and Charles Booth’s Life
and Labour of the People of London (1903), both reached the same
conclusion: wages paid to workers condemned one-third of the British
population to conditions that barely supported the lowest level of hu-
man existence. These poor were, as Samuel Hynes has explained, “a
mysterious and frightening new force” inhabiting the nation’s cities and
towns.23

The blunt statistics were quickly absorbed into the extant cultural-
intellectual preoccupation with social Darwinism, producing anxiety
about decadence (which conservatives believed to be at the heart of the
problem), degeneracy, and national decline. Speculation was widespread
not only about how competing states would stack up against one an-
other, but also about how different races and classes within a state af-
fected its overall strength, virility, cohesion, and steadfastness under
stress. So great were these concerns that a 1905 pamphlet, “The Decline
and Fall of the British Empire” (a weakly written tract by an author of
dubious historical qualifications), became a bestseller. In its list of the
eight causes of British decline, it ranked first “the prevalence of Town
over Country life, and its disastrous effect on the health and faith of
English people.”24 Similarly, an amateurish 1909 play, “The English-
man’s Home,” became a box office hit when it struck a chord with
audiences anxious about national weakness and unpreparedness. When
enemy troops from “Nearland” (a thinly-veiled reference to Germany)
invade and occupy a private residence, they are met by inept civilians
and military volunteers with all manner of physical and moral deficien-
cies. Social reformer C.F.G. Masterman, in his Heart of Empire (1901),
had lamented the handicaps faced by a new class of urban poor. “The
physical change,” he wrote, “is the result of the city upbringing in
twice-breathed air in the crowded quarters of the labouring classes. This
is a substitute for the spacious places of the old, silent life of England:
close to the ground, vibrating to the lengthy, unhurried processes of
Nature.” The consequence, he gloomily explained, was “the production
of a characteristic physical type of town dweller: stunted, narrow-chested,
easily-wearied; yet voluble, excitable, with little ballast, stamina or
endurance—seeking stimulus in drink, in betting, in any unaccustomed
conflicts at home or abroad.”25

Indeed, concern over England’s perceived inability to defend itself
was at the heart of a new round of invasion literature that peaked be-
tween 1906 and 1909. In William LeQueux’s The Invasion of 1910
(1906), England’s problems were attributed to the fact that a strong
aristocratic government had been replaced by a weak administration
“swayed by every breath of popular impulse.”26 Lord Roberts, who had
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commanded troops in South Africa, and who on his retirement became
an energetic campaigner for preparedness, endorsed LeQueux’s book. A
year earlier he had composed the preface to Maj. Stewart L. Murray’s
Peace of the Anglo-Saxons, which was written specifically to teach the
working classes how to “maintain and defend the Anglo-Saxon heritage
and pass it on undiminished to posterity.”27 In 1908 the flight tests of
Count Ferdinand von Zeppelin’s airships were watched closely and anx-
iously by the British. Lt. Gen. Baden-Powell (founder of the Boy Scout
movement) made a vigorous call to arms in the Daily Mail on 13 July.
Indeed, first-hand witnessing of Germany’s airship mania helped prompt
David Lloyd George to propose the formation of a coalition govern-
ment in England—a government designed to bring unity and national
purpose in the face to unprecedented external and domestic worries.
“There were ominous clouds gathering over the Continent of Europe
and perceptibly thickening” he later wrote in his memoirs. “The subma-
rine and the Zeppelin indicated a possible challenge to the invincibility
of our defence.”28 The mass-circulation press raised the profile of the
preparedness issue, and stirred popular passions by serving as an outlet
for invasion stories and scare literature.

The year 1909 saw increasing reports of strange airships as the Brit-
ish people tried to come to terms with their potential vulnerability to air
attack. “The Phantom Airship Scare” of that year spoke to the deep
anxieties provoked by unhappy speculation. The Daily Mail’s powerful
overseer, Lord Northcliffe, urged the British to eschew sightings of
imaginary dirigibles and instead focus on real threats.29 Earlier, North-
cliffe had offered a prize for the first airplane flight across the English
Channel; in June 1909, he reminded his readership of the award, de-
signed to stimulate aeronautics in Britain. On 25 July, French aviator
Louis Blériot made the flight in just over a half hour. The next day
Northcliffe made good on his offer, presenting the Frenchman with a
check for £1,000. His newspaper drew characteristically dramatic con-
clusions: “British insularity has vanished. We would not be understood
to say that in a few weeks or months hordes of aeroplanes will follow
where M. Bleriot has led, but his example has shown the way. . . . The
British people have hitherto dwelt secure in their islands. . . . But loco-
motion is now being transferred to an element where Dreadnoughts are
useless and sea power no shield against attack.”30 Winston Churchill,
then a critic of what he felt were the often mindless enthusiasms of
the “Dreadnought fear-all school,” opined, “We live in a period of su-
perficial alarms, when it is thought patriotic and statesmanlike,
far-seeing, clever and Bismarckian to predict hideous and direful wars
as imminent.”31

In the United States, the late nineteenth and early twentieth centuries



18 C H A P T E R  1

were marked by blatant xenophobia and deep-seated concerns over an
influx of poor immigrants hailing mainly from southern and eastern
Europe.32 On both sides of the Atlantic, the urban underclass and for-
eigners were viewed warily; they were not held to possess the character
strengths native to individuals of traditional Anglo-Saxon heritage. In-
deed, a particularly clear window into these attitudes can be found in
American press coverage of the Titanic disaster of April 1912. The ma-
jority of accounts portrayed the wealthy first-cabin passengers as behav-
ing with dignity and calm, while describing those in steerage as cow-
ardly and prone to panic. Rather than attributing any differences in
behavior to the structural problems in steerage (the smaller proportion
of crew to passengers, the lack of information and language barriers,
and the disadvantageous position of the third cabin within the ship),
reporters and commentators systematically portrayed steerage panic as
the result of class, ethnic, and racial predispositions.33

In both the United States and Britain, civil strife and industrial crises
became endemic as laborers struggled for more humane working condi-
tions; the problem was particularly acute on the eve of the First World
War. In Britain frequent, bitter strikes—especially by miners and rail-
waymen—were marked by unusual assertiveness.34 Naturally, this at-
mosphere fueled speculation about how workers would behave under
the strain of war. Discussion and debate took place in both civilian and
military realms; indeed, there was no clear separation between the two
since the military operated squarely within the context of the broader
society. Commentators worried that the subhuman conditions present in
the nation’s congested industrial cities created weaknesses in the na-
tional population that might cause fatal vulnerabilities in wartime.

Such worries were particularly evident in numerous lectures delivered
to the Royal United Services Institution. T. Miller Maguire, in two 1909
lectures, associated what he called “the flotsam and jetsam of decaying
British humanity” with the perversions of the factory system.35 In a
lengthy lecture given in November 1913, Maj. Stewart L. Murray, who
worried that “popular passion” might trigger a war in the first place,
concerned himself with the potential for civil strife generated by the rise
of working-class radicalism during wartime. He argued that a major
war might see the “explosion of those volcanic forces which underlie
every modern democracy,” and urged that “unless steps are taken to
prevent the hardships of war pressing intolerably upon the new working
classes, the whole organized political power of labour may be used to
demand the cessation of the war, even at the price of submission to our
enemies.”36 Later that month, Col. W. G. Simpson discussed “The Du-
ties of Local Authorities in Wartime.” Commenting on his remarks, the
chair of the session, Major-General Dickson, argued, “During any Great
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War there is certain to be danger, in a densely populated country like
Britain, arising from the miseries of the poorer classes, especially in the
manufacturing districts.”37 And in an April 1914 lecture, Col. Louis
Jackson speculated that an enemy might be willing to attempt an aerial
“knock-out blow” if it “seemed probable that such panic and riot
would be caused as to force the Home Government to accept an unfa-
vourable peace.”38

These fears were based on speculation rather than broad evidence,
since the actual experience of aerial bombing prior to 1914 had been
quite limited. In 1849, during an Italian revolt against the Austrian
Hapsburgs, Venice became the first city to be bombarded from the air,
by projectiles carried by small linen and paper balloons. These seemed
to have little if any impact on the defenders, even though the Austrian
press made exaggerated claims about the “frightful effects” of the new
weapons.39 Just over sixty years later, the Italians scored another famous
first when they sent airplanes and dirigibles to Libya during the Italo-
Turkish war of 1911–12. Since many nations scrutinized this war as a
testing ground for new weapons, it drew the attention of the world
press; indeed, a wide range of publications sought to glean “lessons”
from the Italian experience for the benefit of their own military organi-
zations.40 Perhaps because of aviation’s dramatic hold on the public
imagination, some observers seemed predisposed to view its contribu-
tion as revolutionary. The Times (London) correspondent remarked ef-
fusively that “it is already clear that no nation can afford to go to war
with a marked inferiority in aerial strength.”41

Italian bombing efforts were unsystematic—mainly pilots dropping
small bombs arbitrarily over the sides of their planes. Nonetheless, a
headline in Italy’s Gazzetta del Popolo, printed after the initial raid,
exclaimed that the bombs had scattered the “terrorized Turks.”42 The
Italians seemed convinced of the psychological impact of the bombing;
less subjective observers also were prepared to argue that even though
the bombs had virtually no physical impact, they had produced a dis-
cernible moral effect.43 The editors of Scientific American followed up
this line of thinking in their commentary on aviation in the Balkan wars
of 1912–13. In an article called “Bomb Dropping in the Balkans,” they
argued that “the importance of aeroplane bombs lies in their moral
effect—in the impression created that the machine in the sky is a real
source of danger.”44 This rhetoric reflected the dramatic effect that air-
planes could induce when they appeared over battlefields and caused
ground troops to feel trapped and vulnerable—an effect that would be
seen again later in the century. But the rhetoric also reflected expecta-
tions embedded deep in the history of speculation over air bombard-
ment, and reinforced by prevailing notions of the supremacy of psycho-
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logical factors in war and of the fate of civilians in future conflicts. With
regard to aerial bombing, the moral effect would soon take on a life of
its own.

THE OPENING ROUNDS: ZEPPELINS OVER BRITAIN, 1914–18

Because interested nations grasped the potential utility of striking di-
rectly at an enemy state, ideas about strategic bombing developed si-
multaneously with ideas about other forms of aerial combat. During the
First World War, both German and French pilots quickly began air at-
tacks on targets not directly related to the land battles. On 14 August
1914, for instance, a German pilot flew to the outskirts of Paris and
dropped two small (four-pound) bombs on the urban dwellers below.45

Count Ferdinand von Zeppelin’s airships offered the Germans another
means of striking at enemy populations.46 Perhaps the most aggressive
advocate of the use of “zeppelins” for strategic bombing was Rear
Adm. Paul Behncke, Deputy Chief of the German Naval Staff. In the
summer and fall of 1914, he argued that by bombing London, its docks,
and the Admiralty Building in Whitehall, it might be possible to “cause
panic in the population which may possibly render it doubtful that the
war can be continued.”47

In Britain, decisions had to be made about how to utilize the nation’s
air assets. While it has often been argued that British aviation developed
more slowly than in France and Germany, historian David Edgerton has
pointed out that between 1908 and 1914 a large number of British
private firms began to manufacture aircraft, and that by 1914 Britain
owned the largest air force—in proportion to its ground force—in the
world.48 Britain’s status relative to other aerial powers was hotly de-
bated at the time, however, as was the question of air force organiza-
tion. These debates were marked by divisions among groups with differ-
ing agendas and institutional interests. In 1911 the Air Battalion of the
Royal Engineers had been formed, and in 1912 the Royal Flying Corps
(RFC), originally comprising both a military and a naval wing, had
been established. An Air Committee of the CID (Committee of Imperial
Defence) took shape to preside over the new interservice institution. But
this arrangement had not settled the issue, particularly in light of ongo-
ing tension between the army and navy. Despite concerns about the
vulnerability of Britain to air attack, air defense remained a thorny, un-
resolved issue within the larger debate over organization; indeed, the
British had not overcome these difficulties to make fully adequate air
defense preparations prior to the outbreak of war.49

Because the navy did not wish to lose control over its aviation, it
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managed to acquire, by July 1914, recognition of a separate Royal
Naval Air Service (RNAS).50 On the presumption that the “short” war
in Europe would call for a full continental engagement of the British
army’s air arm, the RFC, the Secretary of State for War, Lord Kitchener,
handed responsibility for home defense to the RNAS. To prevent or at
least curtail zeppelin attacks on Britain, First Lord of the Admiralty
Winston Churchill opted for preemptive strikes against zeppelin sheds
at such places as Cologne, Cuxhaven, Düsseldorf, and Friedrichshaven.
Churchill, thereafter associated for many decades with British air power
and long-range bombing, also authorized development of a heavy
bomber in December 1914. The RNAS’s anti-airship raids were flown
from various British toe-holds on the continent; by November, all
RNAS aircraft in Flanders were concentrated at Dunkirk. Though
RNAS pilots reported six successes against zeppelins in or near their
sheds, it was not enough to prevent airship raids against England,
which commenced January 1915.51 The raids put the British in an unac-
customed situation: suddenly, the nation was uncomfortably exposed.
Some officials reacted quickly and with alarm, proffering dramatic
schemes to redress the situation. First Sea Lord Baron Fisher of Kilver-
stone, for instance, proposed killing a captured German civilian for
every British citizen killed by the German raids.52

While Churchill and the RNAS pondered the zeppelin campaign, the
kaiser and his advisors debated how to use the weapon to best advan-
tage. Though zeppelins were powerful symbols of national prestige, not
all German leaders were comfortable employing them as long-range
bombing platforms against Britain. Adm. Alfred von Tirpitz had doubts
about their utility, and Chancellor Theobald von Bettmann-Hollweg
fretted over possible international reaction to German bombing of civil-
ians. But the temptation to use an available weapon—one that had cap-
tured the popular imagination and was backed strongly by advocates
like Admiral Behncke—eventually eroded the hesitation of German de-
cision makers. Additional impetus was provided by German frustration
with the naval blockade against them, and by a French air attack on
Freiburg in December 1914. In January 1915 the kaiser authorized at-
tacks on docks and military targets along the English coast and on the
lower Thames.53 In trying to confine attacks to military targets, he
sought not only to protect the Royal family (to whom he was directly
related), but also to keep Germany within the parameters of interna-
tional law on bombardment, such as it was. The belligerents in the
Great War, however, had no means by which to strike targets from the
air with precision. Indeed, witnesses on the ground rarely could deter-
mine the intended targets of invading air attackers.54

Over time, the kaiser loosened the constraints on air attacks, and
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zeppelin pilots ranged widely over London and Britain. Even Admiral
Tirpitz became intrigued with the possibility of setting London ablaze.
Flown primarily at night, and often inhibited by weather, bombload
limits, and army-navy service rivalry in Germany, the raids caused lim-
ited physical damage. But they drew British soldiers and resources away
from the western front, provoked disruption, and enjoyed some notable
early successes in London, Greenwich, and Hull.55 Indeed, a zeppelin
attack set fire to the heart of London on 8 September 1915, and during
that month thousands flocked to the Underground stations for shelter.56

For the RNAS, attempting to defend Britain against air threats was a
frustrating task, and the poor early record of the defenders tended to
convey the impression that little could be done to keep hostile craft
from flying overhead at will. In early 1916, zeppelin raids against a
variety of targets in the North, Midlands, and the South only added to
RNAS frustration; the Midlands raid of 31 January 1916 highlighted
the need for more deliberate attention to all aspects of air defense. Un-
der heated public scrutiny, the Admiralty had been seeking to unburden
itself of the home defense task for some time. In February 1916, respon-
sibility for the defense of British airspace was finally transferred to the
RFC, although the navy still had some responsibility for intercepting
aircraft over water.57

On 10 August 1916, Commander Peter Strasser, head of the German
Naval Airship Division, notified the Commander-in-Chief of the High
Seas Fleet (Reinhard Scheer) that “airships offer a certain means of vic-
toriously ending the war.”58 By the time the message was sent, however,
British defenses had improved substantially. Fighter aircraft with greatly
improved climb speeds, anti-airship weapons such as incendiary bullets
and flechettes, more and better anti-aircraft guns with high explosive
shells, and an improved defense communications network were now
taking a substantial toll on the attackers. In particular, the British used
signals intelligence to good effect.59 On the night of 23–24 September,
Germany’s Imperial Navy lost two of its newest airships; on 1–2 Octo-
ber, another of the great ships went down along with one of Germany’s
most expert commanders, Heinrich Mathy. Though the airship cam-
paign would continue sporadically to the end of the war, it never again
posed a serious threat to Britain: “the newest and most marvelous prod-
ucts of Friedrichshafen were reduced to tangled piles of junk smoulder-
ing in the fields around London.”60

By the end of the war, zeppelins had dropped some 6,000 bombs (a
total weight of under 500,000 pounds) on Britain, causing 556 deaths
and 1,357 wounded. British citizens generally received little public
warning that a zeppelin raid might be imminent; nor were they given
much information about the results of the raids in their daily news-
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papers. The authorities were concerned that air raid warnings would
cause panic and, in particular, a loss of production in the factories so
vital to the prosecution of total war. And they did not wish to aid Ger-
man intelligence by providing timely information about the course of
zeppelin routes, or the locations of successful attacks.61 Government au-
thorities kept careful tabs on the zeppelins, and monitored the popula-
tion in order to assess the effects of the raids on national morale. Be-
yond question, the raids were a rude shock to a population that had felt
itself insulated by both the English Channel and a tradition of naval
strength. Some of the early raids caused disruption on the streets and in
the factories. Sometimes following the more severe raids, public anger
manifested itself in civil disturbances that usually took the form of an-
gry groups attacking shops owned (or thought to be owned) by German
nationals.62 But even though some residents of Hull sometimes took
shelter in the countryside, and though some Londoners did the same (or
headed to the Underground for safety), it would overstate the case to
argue that the zeppelin raids had provoked panic. Here it is crucially
important to separate out “panic” and “anger”; even though they are
two distinct reactions, they have tended to be conflated in the inter-
pretation of the British reaction to World War I bombing. Certainly the
British were angry and indignant about the poor state of their defenses,
and outraged that their government seemed so inept at the whole busi-
ness. But there is no evidence of persistent, widespread, or deep-seated
panic over the zeppelin raids. If members of the government began to
feel pressure regarding the state of British defenses, it was not pressure
to sue for terms.

Newspaper accounts, and wartime letters written by average citizens,
indicated that though the zeppelin raids caused strain, the population
was angered rather than paralyzed by them. But these sources surely
expressed frustration over the slow development of British defenses.63 In
a book written just after the war, Col. A. Rawlinson of the Royal Naval
Volunteer Reserve explained the public reaction thus: “There was, of
course, no sign whatever of any kind of panic, but there undoubtedly
was a certain feeling of dismay. This was immediately followed by a
deep and universal anger that such attacks should be made upon our
defenceless women and children.”64 Accounts by Members of Parlia-
ment were similar. In a debate held on 16 February 1916, M.P. Ronald
McNeill, whose constituency had recently been bombed, argued em-
phatically, “I want to avoid the language of exaggeration because if I
were to speak as if those people were nervous or panicky or frightened
in consequence of what they have been subjected to I should be guilty of
mostly grossly misrepresenting them.” He insisted that the attacks had
merely made them “set their teeth” in determination to prosecute the
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war harder. In the course of the same debate, Cecil Harmsworth argued,
“There is only one chance of a panic arising in this country, and that
would emerge from a mistrust of the authorities responsible for the air
defences of the country. At present, as every member of this House
knows, there is no panic in any part of the country.” He went on to say,
though, that among the many bombing victims he had visited, there was
“uneasiness” and “disappointment with the measures that have been
taken hitherto to meet this very great danger.” Mr. Evelyn Cecil repre-
senting the Midlands, asserted, “I am quite convinced that, while there
is no panic, there is a very strong feeling of want of confidence in the
general management. What we want is vigour, guidance, courage and
determination.”65

Indeed, the strength of public feeling about the inadequacy of British
defenses accounted for the election of an otherwise unlikely Member of
Parliament, Noel Pemberton Billing. Leaving the RNAS to run for polit-
ical office, the audacious Pemberton Billing won success on a single
platform: changing the government’s policy on home air defense. He
energetically fulfilled his public mandate, making himself “almost a
daily pest” in the House of Commons as he called insistently for im-
proved home defense and reprisals.66

The first great breech of British air space had left its mark: while the
zeppelins caused no general panic or social upheaval, they nonetheless
brought the war home to the British populace in an unprecedented way.
The homefront population had sought a voice in the prosecution of
modern conflict, and the government had been forced to take notice. In
the popular reaction to the zeppelins, some British authorities thought
they saw a manifestation of some of the upheaval that prewar specula-
tion had predicted. After the war, British successes against the later zep-
pelin raids would tend to be overshadowed in public memory by uneasy
recollections of frustrating impotence in the earlier instances. Some mili-
tary officials looked with concern on the implications arising from the
public’s new place in the line of fire and its new voice in matters of war.67

The influential military writer Capt. B. H. Liddell Hart was dismayed
by scenes in Hull, which he personally witnessed.68 Liddell Hart’s ex-
perience undoubtedly did much to shape his widely read 1925 book,
Paris, or the Future of War, which argued that homefronts were partic-
ularly vulnerable to aerial bombardment. His emotional account of
“women, children, babies in arms, spending night after night huddled in
sodden fields, shivering under a bitter wintry sky” led him straight to
melodramatic extrapolation: “Imagine for a moment London, Man-
chester, Birmingham, and a half a dozen other great centres simultane-
ously attacked, the business localities and Fleet Street wrecked, White-
hall a heap of ruins, the slum districts maddened into the impulse to
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break loose and maraud, the railways cut, factories destroyed. Would
not the general will to resist vanish, and what use would be the still
determined fractions of the nation, without organization and central
direction?”69 In this way, the experience of the zeppelin raids would help
to sow seeds of dramatic speculation and extrapolation in the 1920s
and 1930s. And, in this speculation, anger tended to be conflated with
panic.

DEVELOPMENTS ON THE CONTINENT: 1914–18

While lighter-than-air craft were the focus of attention over British
skies, on the continent heavier-than-air craft were directed more and
more frequently beyond the battlefield. French bombing theory had as-
sumed that a war effort was an integrated whole: air forces were to
cooperate with ground forces, eroding the enemy’s will and capability at
all levels. French long-range bombing missions to industrial targets
therefore were not thought of as “independent” operations. In general,
continental military organizations had to think in terms of their armies
first; victory in war—and, indeed, political survival—had, for them, al-
ways rested on ground warfare. Equipped with Voisin aircraft, the early
French bomber squadrons strove to extend the reach of French offen-
sive power; by mid-1915 there were over 120 aircraft able to prosecute
long-distance attacks on German industrial assets in the Rhine and Saar
valleys. Pilots departed for their destinations individually, picking their
way across country and taking their chances against enemy defenses.
Initial bombing methods were crude and inaccurate.70

The French sought to identify those industrial sites key to the German
war effort, including the Bädische Anilin und Sodafabrik of Ludwigs-
hafen, manufacturer of poison gas and explosives. By late summer of
1915, however, German fighters were taking an increasingly heavy toll
on French bombers. The French responded by flying in formation and
adding improved engines and armament to reduce losses. Night flying
was employed also, but it further complicated the already difficult task
of locating targets. Because Paris was easily reachable by air, the French
had to consider the prospect of reprisal attacks. Aircraft production
problems and the increasingly urgent calls from the front lines caused
the French program to be scaled back by 1916. Since the French were
compelled to divide their resources in many directions, their bombing
force never attained the size required to engage in sustained, punishing
raids against the enemy. Nonetheless, they would continue their efforts
throughout the war, choosing their targets on the basis of feasibility and
significance to the enemy war effort.71
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The Royal Naval Air Service, by 1916 free of the main responsibility
for home defense, continued to stretch in new directions. Though
Churchill had departed after the Gallipoli fiasco, the RNAS still
had bomber advocates whose zeal for long-range bombing had been
strengthened by the Germans’ zeppelin campaign and public sentiment
for reprisals. Operations continued out of Dunkirk, and by May 1916
an advance party had been sent to review the French facilities at
Luxeuil-les-Bains, later to be the home base for the Royal Navy’s No. 3
Naval Wing. Though delayed by the Somme campaign, the Wing was
ready by October to commence strategic strikes (sometimes in coopera-
tion with the French) against selected targets, mainly Saar Valley iron
works and blast furnaces. Like the French bombing units, the Luxeuil
Wing was hindered by aircraft production problems and adverse
weather.72

Decisions about the allocation of resources and the missions to be
carried out by aircraft created an ongoing source of tension between the
army and navy in Britain. Field Marshal Sir Douglas Haig, Commander-
in-Chief of the British Expeditionary Force since December 1915, natu-
rally wanted every available aircraft for use at the Somme. The govern-
ment attempted, largely without success, to mediate these conflicts and
rationalize the use of aviation.73 Haig’s objections to the naval bombing
program finally terminated the work of the No. 3 Naval Wing; not only
did Haig feel that it threatened his ability to run a centrally controlled
offensive, but he also remained unconvinced that the bombing had any
significant impact on the ground war. He cited an increase in German
aviation units all along the front, and cast doubt on the idea that the
Luxeuil bombing had reduced German steel output. The Admiralty
countered that their strategic campaign could claim a significant moral
effect upon the Germans.74 The winding up of the Luxeuil operations in
April 1917 meant that the army-navy debate over the impact of bomb-
ing would remain unresolved, at least for the time being.

While the RNAS had focused much of its attention on long-distance
bombing, the Royal Flying Corps had kept its focus squarely on aiding
the ground war. In 1914, the RFC had sent four squadrons to France
with the British Expeditionary Force. Sir David Henderson, Director-
General of Military Aeronautics (DGMA), was the first commander of
the field force in France, with Col. Frederick Sykes as his chief of staff.
The remnants of the RFC left behind in England were overseen by Lt.
Col. W. S. Brancker and Maj. Hugh Trenchard. In mid-November 1914
the latter arrived on the continent, commanding a new wing attached to
Haig’s First Army. By the summer of 1915 Trenchard, by then a briga-
dier general, had assumed command of the RFC in France.75

That Trenchard would go on to have a great influence on British air
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power and its history seems unlikely in retrospect. He had had an un-
promising start, entering the army as a militia candidate on his third try,
and being placed nearly at the bottom of the infantry list in 1893. Serv-
ing in India and then in South Africa during the Boer War, his fortitude
and determination helped him overcome a series of injuries. In 1912, at
the age of 39, he applied for leave to attain his pilot’s license, which he
received after one hour and forty minutes’ flying time. He then became
an instructor at the Central Flying School at Upavon, and later its adju-
tant. Like those of his generation, Trenchard never doubted that cour-
age, élan, and an aggressive spirit were the most important qualities a
soldier might possess. Blunt in manner, and lacking lucidity of speech,
Trenchard nonetheless managed to cultivate a number of important
professional and social relationships prior to the war: he could list
Kitchener, Churchill, Henderson, and members of the Royal Family
among those who favored him.76

Trenchard got on well with Field Marshal Haig from the first.77 In-
deed, the two commanders prosecuted their campaigns in similar ways:
both wholeheartedly taking and maintaining the offensive, and stoically
accepting high casualties. As commander of the RFC, Trenchard main-
tained a steady and unwavering determination to wear down the enemy
through relentless attacks. Haig’s and Trenchard’s commitment to these
tactics reflected their commitment to Edwardian martial culture, includ-
ing the idea of the decisive battle.78 In 1916, Trenchard implemented a
policy that pushed his own fighters deep over the lines to interdict en-
emy aircraft and keep them on the defensive. In support of the plan, he
cited the French experience at Verdun, where aviators were able to pen-
etrate the Germans’ defensive Luftsperre (air blockade) designed to
deny Allied aerial freedom of movement.79 He felt that taking and main-
taining the offensive in the air could achieve moral as well as material
dominance over the enemy. Over the course of the Somme campaign,
RFC pilots flew aggressive patrols designed to win freedom of maneuver
for British reconnaissance, artillery, and other ground support aircraft—
and to deny such freedom to the enemy. In a memorandum of Septem-
ber 1916, Trenchard officially asserted that at the Somme British air
policy was one of “relentless and incessant offensive” that “had the
effect so far on the enemy of compelling him to keep back or to detail
portions of his forces in the air for defensive purposes.” He argued, “It
is the deliberate opinion of those most competent to judge that . . . an
aeroplane is an offensive and not a defensive weapon. Owing to the
unlimited space in the air, the difficulty one machine has in seeing an-
other, the accidents of wind and cloud, it is impossible for aeroplanes,
however skillful and vigilant their pilots, however numerous their for-
mations, to prevent hostile aircraft from crossing the line if they have
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the initiative and determination to do so.”80 The memorandum, much-
quoted during the war, also influenced a summary of RFC results (printed
in October 1917), which similarly stressed Trenchard’s “lessons” of the
Somme offensive.81

Trenchardian tactics did in fact cause anxiety on the German side of
the lines. Astonished by the British determination despite heavy losses,
the Germans worried about interference with their artillery work, and
wondered if they might be in danger of losing control over the battle-
field. But it is not clear that Trenchard’s approach was the unqualified
success he made it out to be. The high cost of the patrols offset their
value to some extent. The RFC lost 20 percent of its total force in the
first weeks of fighting at the Somme, and losses remained very high
throughout the battle. Despite their smaller numbers, the Germans
often were able to seize the initiative and impose heavy costs on their
opponent when there was a critical engagement. In any event, Trenchar-
dian tactics were problematical by 1917 when the Germans adopted a
tactical posture that emphasized local air superiority in vital areas.82

Trenchard’s “relentless offensive” generally received the support of
his colleagues, in part because they complacently assumed that German
casualties had to be higher than British casualties.83 After the war, how-
ever, it became clear that the opposite was true. Contributing greatly to
the problem for the British was Trenchard’s insatiable appetite for new
pilots, which stretched the already inadequate pilot training program to
a point where it could not turn out competent aviators fast enough—
leading to a vicious spiral in which novices were often quick victims
of the more experienced enemy. Many lower-ranking officers had ex-
pressed serious misgivings about Trenchard’s tactics, and these doubts
had been reflected in the press and in Parliamentary debates. Indeed, a
government committee of Enquiry investigated the situation, but since
testimony came almost exclusively from senior officers (few junior offi-
cers were willing to risk airing their views), no charges of wrongdoing
were leveled.84 In a widely read account of the war written shortly after
the armistice, the noted British journalist Sir Philip Gibbs was sharply
critical of Trenchard’s style, which he argued wasted life needlessly. Sir
Frederick Sykes later claimed that Trenchard “had been an exponent of
the battering-ram tactics beloved by G.H.Q.”85 But Sir Walter Raleigh
and H. A. Jones, official historians commissioned by the Air Ministry,
came to Trenchard’s defense. Though Jones admitted, “It may be said
perhaps with truth that the offensive patrols were too much a matter of
routine, that their direction and co-ordination were not always suffi-
ciently characterized by an alert imagination,” he nonetheless supported
Trenchard, largely by arguing that since the army had chosen to take an
aggressively offensive stance, its air arm could do no less.86
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Whatever the realities of the situation or the debates that ensued over
it, the main point is simply that Trenchard firmly believed that his tac-
tics were correct, and incorporated them into the foundational body of
British air theory—with important consequences both during and after
the war. Throughout 1917 and 1918, British wartime aviation would
remain devoted to the primary task of maintaining a continual air of-
fensive over the western front. Indeed, Trenchard’s offensive tactical
posture had so defined the nature of British wartime aviation that it
would continue unaltered, even as its heavy demand for aircraft helped
compromise British strategic bombing efforts commanded, ironically, by
Trenchard himself in 1918.87

THE GOTHA / GIANT RAIDS AND THEIR IMPACT

In the end, the RFC was not afforded the luxury of keeping its entire
focus on land battles. German aviation—specifically long-range, heav-
ier-than-air bombers—would compel changes, leading to a reorganiza-
tion of the British military. Besides their immediate impact on the Brit-
ish war effort, these developments ultimately would have long-lasting
consequences for the island nation.

From the beginning of the war, the Germans had been engaged in an
effort to develop and produce a long-range bomber. Their work came to
fruition when specially designed Gotha, and later, Giant, bombers
(Riesenflugzeuge or R-planes) were positioned in Flanders to wage ae-
rial attacks on Britain. Both were technological marvels for their time,
indeed, the Giant’s 138-foot wing-span was scarcely shorter than that of
a World War II B-29 bomber. As with the zeppelin raids, the Germans
not only hoped that the bomber offensive would cause both material
and psychological damage; they also gambled that these raids, along
with unrestricted submarine warfare, might help break the war’s dead-
lock. In July 1917, Field Marshal Paul von Hindenberg pointed out to
the chancellor (Bethmann-Hollweg), “The military advantages are great.
They keep a large amount of war material away from the French front
and destroy important enemy establishments of various kinds.”88

Though the aircraft could carry only a fraction of a zeppelin’s
bombload, they were faster, more maneuverable, and able to attack in
daylight.89 German bomber raids on Britain commenced on 25 May
1917 against Folkestone and Shorncliffe, followed by attacks on Lon-
don on 13 June and 7 July. The people of Folkestone had images of air
war seared into their memories in a particularly traumatic way. A hand-
ful of German bombers appeared overhead on a bright and otherwise
calm spring day; the bombs they dropped killed 95 people and injured
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another 195. Only one German plane was shot down by the seventy-
four British fighters attempting to engage the intruders. Shortly after the
war, the Folkestone citizenry described 25 May as a day “never to be
effaced from memory.”90 The first two London attacks were, likewise,
carried out in broad daylight by a handful of bombers flying in forma-
tion and taking advantage of full surprise.91 On 13 June, fourteen Gotha
bombers dropped high explosive bombs on London in the late morning,
killing 162 and injuring 432. Some of the bombs hit an infant’s school
in the East End, causing intense grief and indignation. Despite the
ninety-two British aircraft attempting to intercept, all the Gothas re-
turned safely to their hangars. Less than a month later a second raid, on
7 July, killed 65 and injured 245 British persons. Only one Gotha was
destroyed by the intercepting force of ninety-five. The impotence of the
defenders caused the public to recall the RNAS’s failure against the
early zeppelin raids.92

In the end the raids had an impact disproportionate to the bombload
they carried (only seven and a half tons total). In a Times (London)
editorial commenting on the 13 June raid, the authors warned that rep-
etition of air attacks against England “will assuredly lead to a con-
stantly increasing demand for better defensive measures, for a more effi-
cient system of warning, and for prompter retaliation.” The Times’
description of the raid, subtitled “No Warning of Midday Attack,”
pointed out that the German attack had “made London quiver, not with
fear, but with sorrow and anger.”93 This point was reemphasized by
journalists and other commentators (including those in the midst of the
rescue efforts) who pointed out that the public had not panicked during
or after the raids.94 But anger was thick in the air. On 15 June, the Daily
Mail published photographs of the child victims of the first raid, along
with a “Reprisal Map” of German towns within 150 miles of the front
lines.95 Well-attended public meetings at Tower Hill and the London
Opera House debated air defense and air reprisals. The Times described
the latter as “crowded and enthusiastic.” A resolution was passed
“amid great cheering,” which called on the government to undertake air
reprisals on German cities.96 Letters to the editor demanded air defense
and reprisals. Most contended that the government must warn citizens
of impending air raids and carry out retaliatory efforts. Some writers
were careful to argue, however, that any steps taken against the Ger-
mans ought not to diminish the critical air effort on the western front
and thus “play into the German hands”; they believed that German
strategic attacks had been deliberately designed to draw British re-
sources away from the front lines.97

The raid of 7 July caused a more dramatic, sustained reaction in the
press. In an outpouring of description, commentary, and debate that
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continued for days, the pages of the Times were full of the air raid.
Writers describing the raid again pointed out (and took pride in) the
cool, calm reaction of Londoners. One article in the Times argued, “An
extraordinary indication of the futility of the raid as a demonstration of
‘frightfulness’ was the rapidity with which people everywhere settled
down to their business again once the last of the raiders had disap-
peared.”98 Indeed, the language used to describe the attack, which in-
cluded such terms as “thrilling” and “magnificent” revealed that many
had perceived the raid as a spectacle second to none.99 In the United
States, the Literary Digest cited British sources claiming that, “in the
majority of our fellows we believe the evidence before us shows de-
meanor to have been unimpeachable, and to augur well for whatever
days of trial may yet be in store.”100 But if the British were not in the
throes of panic, they were not complacent either. News coverage made
it clear that in the aftermath of the second attack, Londoners were more
indignant than ever about poor defenses, inadequate warning, and the
dearth of retaliatory efforts. A key story in the Times (London) of 9 July
stated that British anger was provoked “because the enemy squadron
had got away unscathed.” The author added, “The attack was carried
out with such confidence—‘impudence’ was the popular word among
the people—that one got the impression that the Germans despised our
defenses.”101 Opinion leaders, even those generally inclined toward
moderation in war, began to take a hard line. The Reverend Bernard
Snell, Chairman of the Congregational Union of England and Wales,
preached in Brixton that the British people should no longer practice
“patience, self-control and good behaviour” while its citizens were
slaughtered at home.102

Another gathering of Londoners at Tower Hill produced a telling
message for delivery to the King: “Thousands of Londoners appeal to
your Majesty to instruct your Ministers at once to make rigorous and
continual air attacks on German towns and cities as reprisals for the
murder of civilians—men, women, and children, even infants at their
school desks—and if your Ministers do not take steps to protect us we
implore your Majesty to dissolve Parliament and appoint Ministers who
will do their duty. Failing any other solution we suggest the revival by
Royal license of Letters of Mark granting the right to privateers of the
air to carry havoc and destruction as reprisals into Germany.”103 Popu-
lar anger again found an outlet in daily newspapers. Letters to editors
called for defense restructuring, including the creation of a separate air
force. And again citizens vented their anger by attacking the shopfronts
of Germans (or those thought to be Germans) in neighborhoods like
Lambeth, Clerkenwell, Hackney, Holloway, and Bethnal Green.104

The Gotha raids provoked several important official responses. After
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the attacks on London of 13 June and 7 July, the government requested
that Haig send fighter squadrons from the front line back home to help
defend Britain. He complied, but warned Chief of the Imperial General
Staff Sir William Robertson that losing two squadrons would compli-
cate his job in France.105 In addition, the War Cabinet mandated that
aircraft production—plagued with widespread problems of manage-
ment and organization—was to be given priority over all other forms of
weapon production. Further, the number of RFC and RNAS squadrons
would be roughly doubled, and engine production would be trebled.
Forty of the new squadrons would be devoted to reprisals against Ger-
many.106

Following the raid of 7 July in particular, the government’s reluctance
to organize air raid warnings was sharply challenged by a number of
public figures. In rebuttal, some officials argued that air raid alarms
would cause production losses due to work stoppage. They argued fur-
ther that diverting fighters to home defense would increase the German
advantage on the western front. Since casualties from air raids had been
relatively modest (as compared to the battlefront), they urged the public
to remain steadfast.107 The editors of the conservative journal The Spec-
tator supported this rationale, chiding other publishers for exaggerating
the German menace and encouraging public outcries of vengeance.108

But there is no question that the government was concerned. Lloyd
George had his hands full with labor troubles in 1917. In his memoirs
he would later write, “Of all the problems which Governments had to
handle during the Great War, the most delicate and probably the most
perilous were those arising on the home front . . . the contentment and
co-operation of the wage earners was our vital concern, and industrial
unrest spelt a graver menace to our endurance and ultimate victory than
even the military strength of Germany.”109 The Russian Revolution, and
the deployment of four cavalry divisions to the interior of France to
break strikes and suppress agitation, hardly lightened the mind of un-
easy officials in Britain already deeply worried about the pressures im-
posed on the people by Germany’s unrestricted submarine warfare.
Lloyd George recalled that the government’s “constant anxiety” about
how to handle labor was, in those difficult days, “more than ever
acute.”110 Sir H. S. Rawlinson, British representative to the Supreme
War Council through April 1918, worried that the strained and wearied
masses—egged on by “Bolshevist propaganda”—wished to take control
of the war from the government and the Parliament. In a speech to the
House of Commons on 21 February 1918, Sir William Pearce asserted
that in order to avert disaster, the London poor had to be given the
impression that everything possible was being done on their behalf.111

In this context, the public anger displayed in the aftermath of the 7
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July raid was interpreted as ominous and, perhaps, prerevolutionary;
it spurred the government to action. On 11 July the War Cabinet ap-
pointed a committee of two, Prime Minister David Lloyd George and
the well-respected General Jan Christian Smuts of South Africa, to re-
view the situation and make recommendations. Lloyd George left the
work to Smuts, who first turned his attention to air defense organiza-
tion, and then, in a second report, addressed the issue of counterattack.112

The latter, articulating a futurist vision of the yet unrealized power of
aerial operations, argued for a radical change in British aviation organi-
zation: the creation of an independent air arm emphasizing a counter-
offensive through long-range bombing. Smuts used language that re-
flected expectations and anticipations far more than existing realities:

Unlike artillery, an air fleet can conduct extensive operations far from, and
independently of, both army and navy. 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 devasta-
tion of enemy lands and destruction of industrial and populous centers 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 subordi-
nate.113

Smuts had been assured that sufficient surplus aircraft would be
available in 1918 to constitute such a strategic bomber force.114 The War
Cabinet, on 24 August accepted all of Smuts’s recommendations in
principle. So long as the army and navy were promised enough air
strength to meet their own requirements (and they were), they could not
easily delay or circumvent the report.115 This did not mean, however,
that they favored restructuring British defenses in the middle of a war.
Many in their ranks feared that the creation of an independent third
service would waste resources or divert them to sideshows. Neither
Trenchard nor Haig, for instance, was the least bit enthusiastic about
the Smuts Report. Committed to the primacy of the western front,
Trenchard believed that the RFC existed to further Haig’s ground cam-
paign. In a letter of 30 August 1917, he complained that the idea that
the war could be won in the air alone was “bare assertion.” And he
argued that an independent Air Ministry, susceptible to “popular and
factional clamour,” could “lose its sense of proportion” and be drawn
“toward the spectacular” at the expense of providing essential support
to the older services.116

Haig commiserated with Trenchard and shared his deep misgivings.117

In a mid-September letter to the Chief of the Imperial General Staff, he
raised serious questions about the Smuts report, arguing, “Apart from
the question of advisibility from the point of view of morality and pub-
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lic opinion, of seeking to end the war by ‘devastation of enemy lands
and destruction of industrial and populous centres on a vast scale,’ I am
unwilling to agree that there is practically no limit to such methods in
this war, or that—at any rate in the near future—they are likely
to ‘become the principal operations of war, to which the older forms
of military and naval operations may become secondary and subordi-
nate.’” In a particularly prescient section of this letter, he argued that
“the science of defence against aircraft attack may develop considerably
in the future.”118

German raids continued in the autumn, under cover of night. Rear
Adm. Mark Kerr of the RNAS, a supporter of long-range bombing and
a recent Admiralty addition to the Air Board, warned that the Germans
had recently developed a newer, larger, more powerful bomber; any de-
lay in British plans for an air offensive would give the initiative to the
enemy. Arguing that parts of London were in danger of being bombed
flat, he called for the construction of 2,000 big bombers. Lloyd George
saw the memorandum, and it was quickly printed up and distributed to
the full War Cabinet. The latter recommended that arrangements be
made for the creation of an Air Ministry and for the commencement of
long-range bombing operations.119 The Air Force Constitution Bill
passed in November 1917, and in January 1918 an Air Council was
constituted and charged with overseeing the administration of the new
“Royal Air Force” (RAF), which came into existence officially on 1
April 1918.120

In the meantime, the Germans prosecuted their plan to invoke panic
and confusion through the use of newly developed ten-pound incendi-
ary bombs. Large numbers of these could be dropped from small num-
bers of aircraft; the effect, the Germans hoped, might be a great confla-
gration in the heart of the city. This did not come to pass. In early
December the Germans expressed their disappointment with the incen-
diaries. Even the large raid of 18 December 1917, which set several fires
in the city, caused a limited damage and casualty toll—the latter includ-
ing twelve dead and sixty-six wounded.121 The British government, how-
ever, concerned itself with the prospect of war-weariness, especially
since the conflict had been so unexpectedly long and costly. Debates
were rekindled over the adequacy of British defenses, alerts, and public
safety. These questions seemed even more urgent following the night of
28 January 1918, when twenty-eight casualties, including fourteen dead,
resulted from the crush of shelter-seeking crowds, and when a direct hit
on the Odhams Printing Works (doubling as an air raid shelter) claimed
eighty-five severely injured and thirty-eight dead. The following night
the Germans flew R-planes, without Gothas, against London. On the
night of 16 February an R-plane dropped the single largest bomb of the
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war: thirteen feet in length, it weighed one metric ton. As all this tran-
spired, the Germans also raided Paris, shocking the city’s inhabitants
who had not been hit hard since a zeppelin attack two years before.122

British government debates reflected worries about the course of the
war and anxiety about the future. Concerned about German efforts to
terrorize the British population, the War Cabinet discussed the possi-
bility of large-scale air attacks on London (by as many as five hundred
bombers) that might overwhelm the capacity of the fire brigades.123 In-
deed, so profound were concerns about the stability of the homefront
that government planners would develop (in the spring of 1918) Emer-
gency Scheme L. This highly secret plan aligned military districts with
police districts, and replaced civil authority with military control. It re-
quired government authorities to maintain in Britain the equivalent of
about eight divisions—units otherwise capable of overseas service.
Though its purpose was not stated explicitly and must be deduced from
the structure and requirements of the scheme, it was almost certainly to
maintain control in a domestic emergency, and to counteract the emer-
gence of revolutionary dissent.124

BRITAIN AND THE BEGINNINGS OF STRATEGIC BOMBING

In the meantime the British authorities had, in October 1917, hastily
established a detachment of mainly single-engine aircraft at Ochey,
France—the 41st Wing under Brig. Gen. Cyril Newall—to fly reprisal
raids against Germany. In a foreshadowing of 1939–40, the French
urged the British not to launch strikes that would encourage German
retaliation on French cities. The 41st Wing (renamed the Eighth Brigade
in February 1918) was the forerunner of an “Independent Force” (IF),
which would operate as an air reprisal force during the final year of the
war. Its activities were constrained by a shortage of suitable aircraft,
inadequately trained crews, lack of navigational instruments, and poor
weather.125

An ad hoc effort, Newall’s offensive achieved only limited results.
Though he would have preferred more resources, he believed that
bombing which was ineffective on a material level nonetheless had a
moral effect on the enemy. At the conclusion of his efforts in May 1918,
he submitted a paper to London with the optimistic title “The Scientific
and Methodical Attack of Vital Industries” to help inform a strategy for
a larger-scale long-range bombing effort. In it Newall asserted, “Up to
the present, judging from reports and photographs, actual experience
goes to show that the material effect has not been very great, except
perhaps in isolated cases, but the moral effect has been considerable.”
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He argued as well that if his limited effort had caused “so much fear
and discontent,” then it was not difficult “to foresee what the effect of
twenty or more squadrons, whether day or night, or both, will pro-
duce.”126 Newall’s paper displayed a number of qualities that would re-
veal themselves over and over again in the writings of later airmen. The
first was a hopefulness about orchestrating sustained attacks on care-
fully selected targets. The second was a firm faith that bombing had a
significant moral effect even in the absence of significant material dam-
age. And the third was a ready willingness to extrapolate from the per-
ceived results of earlier bombing raids to overwhelming, decisive air
offensives.

While Newall struggled along as best he could, the effort to get a
larger reprisal effort up and running was plagued by ongoing organiza-
tional difficulties. These have been documented elsewhere and will not
be discussed in detail here.127 Still, some of these problems deserve brief
mention since they affected the results of Britain’s first major strategic
bombing effort. Air organization had troubled the British throughout
the war, and the rather dramatic discontinuities of the Smuts Report
only increased the tumult. Haig had been strongly opposed to any no-
tion of removing Trenchard from his field command so that he could
serve as an administrator of the new service, and Trenchard himself was
just as firmly opposed.128 Nonetheless, Trenchard was recalled from
France to serve as the first Chief of Air Staff (CAS), and Lord Rother-
mere was named the first Secretary of State for Air. While Rothermere
rosily imagined great reprisal raids against German cities, Trenchard
hewed to the operational reality: the British effort involved only a few
squadrons equipped with bombers of limited range, and not fully capa-
ble of coping in poor weather.129

At continual loggerheads with his minister, Trenchard chose to tender
his resignation in March 1918. It was accepted in April, once the crisis
of the great German ground offensive had abated somewhat. Trenchard
was replaced by his old rival Sir Frederick Sykes—now a major gen-
eral—who had long held a more ambitious view of strategic bombing
possibilities than Trenchard.130 Rothermere himself resigned shortly
thereafter, and was replaced by Sir William Weir, a Scottish businessman
with a long-standing interest in strategic bombing. Once in his new post,
Weir persuaded Trenchard to take charge of the soon-to-be-established
“Independent Force,” emphasizing that it would be a “really big active
command.”131 Weir’s choice, in many respects an unlikely one, nonethe-
less capitalized on Trenchard’s energy and command experience. Tren-
chard, in London and out of a job, finally agreed to take the post in the
late spring.

Trenchard’s reasons for accepting command of the bomber force in
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1918 have remained somewhat obscure; historians have had to make
deductions based partly on circumstances and partly on Trenchard’s ex
post facto explanations. Trenchard knew that he had the confidence of
the field commanders on the continent and that he could maintain good
relations with the Allied armies. As a pragmatist, he probably felt he
was the best man for the job: it would give him an opportunity, at least,
to prevent too much harm from being done. In written negotiations
with Weir, Trenchard insisted that the “fundamental principles” of air
warfare could not be understood by men with no experience of it. He
also insisted that a bombing offensive could not be directed from Lon-
don, but must instead be run from the field since “weather, wind, engine
trouble, hostile machines, and anti-aircraft all have their voice in the
matter.”132 On 8 May Trenchard, having concluded that the IF was an
inevitability, reluctantly told Weir that he would do his best to make the
command a success as far as possible.133 Later in his career, Trenchard
explained that he was opposed to an Independent Force at the time
because he did not want to jeopardize the fighting on the western front;
he implied, not quite genuinely, that he disagreed only on the timing of
independence, not with the idea itself. But Weir’s influence was certainly
crucial. He was able to chide Trenchard—petulant, embarrassed, and
sitting idly in Green Park—and insist that he get back into the fight.134

As a condition of employment, Trenchard scrupulously arranged a di-
rect relationship with Weir, allowing a great deal of freedom from Sykes
and the Air Staff in London. This unusual arrangement would have
important consequences since it would give Trenchard wide discretion
in the operation of the Independent Force.135

A window into Trenchard’s early thinking on long-range bombing
can be discovered in a memo he wrote in late 1917, just before he
departed his post as head of the RFC. At that time, he viewed long-
distance bombing as a component of air warfare to be organized and
run within the context of the army, as surplus resources permitted. He
argued that it had a dual purpose: (a) to weaken the power of the en-
emy directly “by interrupting his production, transport and organiza-
tion through infliction of damage to his industrial, railway and military
centres, and by compelling him to draw back his fighting machines to
deal with the menace”; and (b) to weaken the enemy indirectly “by
producing discontent and alarm amongst the industrial population.” He
pointed out that “experience goes to show that the moral effect of
bombing industrial towns may be great, even though the material effect
is, in fact, small.”136

For Trenchard, long-distance bombing was part of the essential task
of keeping the enemy on the defensive at all times. He pointed out that
bombers needed to be specialized aircraft able to “beat off attack or be
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escorted by other fighting machines with a large range of action.” But,
he argued, “No machine at present serving in the Royal Flying Corps is
suitable for long distance day bombing.” Trenchard concluded by
stressing that all air work had to be centrally coordinated. “It is essen-
tial,” he wrote, “that one hand and one brain should have a firm grip of
these difficult operations as a whole, and there ought to be no doubt in
the mind of any pilot as to the source from which his orders spring.”137

His insistence on virtually sole control over bombing operations
would, inevitably, bring him into conflict with his colleagues. Sykes in
particular had greater ambitions for strategic bombing than Trenchard
did. In addition, Sykes’s staff in London was made up of men with
practical experience of aerial bombing; they believed that their profes-
sional advice and insights merited serious consideration. Two of the
most important were Brig. Gen. P.R.C. Groves, appointed to head the
Air Staff’s Directorate of Flying Operations (DFO), and Maj. Lord
Tiverton (later, second Earl of Halsbury), who served under Groves.
The latter may legitimately be considered one of the first true analysts
of air warfare.138 Tiverton articulated a comprehensive concept of long-
range bombing in a paper he wrote on 3 September 1917, two months
ahead of Trenchard’s memorandum. At the time, he was serving with
the naval section of the British Aviation Commission in Paris, as techni-
cal liaison officer with the French. He identified key target sets, listed
geographically: the Mannheim region because it produced chemicals,
especially nitrates; Düsseldorf and Cologne because of their machine
shops; and the Saar Valley because of its steel works. Tiverton also eval-
uated a number of crucial operational issues: the location of bases; con-
straints imposed by weather; navigation; the number of machines re-
quired and the number of sorties one could expect from each machine;
and the transport and storing of bombs.139 He insisted that for bombing
to have its greatest possible effect (either moral or material), it had to be
concentrated. Rear Adm. Mark Kerr echoed this emphasis on concen-
tration: “Bombing to be effective must be done on a large scale and be
continuous. Sporadic and small bombings only cause the enemy to pre-
pare field defenses and dug-outs for personnel and material.”140

For Tiverton and others considering the problem at this point, it
seemed self-evident that attacking the foundations of the German war
economy would mean keeping war matériel out of the hands of the
enemy. Their target lists included the Benz motor works, the Bosch
magneto factory and aeroplane works, munitions works, petroleum re-
fining stations and stores, and power stations.141 One observer argued,
“A modern Army cannot fight without an adequate supply of munitions
and therefore the strategy will be directed along the lines which will
best destroy such supply. . . . In order to effect this, the root industries
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in Germany, or if another word be preferred, the bottleneck of produc-
tion must be attacked.”142 In a second paper on bombing written in
November, Tiverton refined his target list, and sought the most efficient
way for Britain to attack it. He prioritized the Bädische Anilin und Soda
Fabrik (BASF) at Ludwigshafen, the Meister Lucius works at Hoechst,
and the Bayer works at Cologne—all of which produced synthetic ni-
trates for explosives.143

If the material effect of bombing was prioritized by World War I Brit-
ish staff planners, the moral effect was never very far behind. Its con-
ceptualization and articulation varied somewhat, but general trends
were discernable. Admiral Kerr argued that bombs missing factory tar-
gets would often hit workers’ dwellings and thus reduce output indi-
rectly: “If [workers] houses are hit it produces panic and lowers the
production.”144 Though Tiverton was mainly interested in destroying
German factories and works, he understood that bombing would have a
concomitant “moral” effect. He advocated daylight bombing over night
bombing because in daytime workers in factories would feel more ex-
posed than at night in their own homes.145 In considering the bombing
of chemical factories, Tiverton recognized that fires started could spread
beyond the control of local fire brigades, precipitating effects out of
proportion to the damage actually done by the immediate effect of the
bombs.

When the IF ultimately commenced operations with a much smaller
complement of aircraft than had been anticipated for it, the Air Staff
realized that inflicting material damage would be problematic, and a
temporary change of priority would be warranted. Under the circum-
stances, it seemed expedient to hope for a maximum moral effect. This
philosophy applied as well to the force, then in development, of large
four-engine Handley Page V/1500s designed to range all over Germany
from bases in Britain.146 A planning paper addressing the V/1500s ar-
gued, “It appears certain that this machine cannot be produced in suffi-
ciently large numbers this year to obtain decisive results against the root
munitions industries. It is therefore apparent that the best value can be
obtained by aiming at the maximum moral and political results.”147

To quantify and incorporate moral effect as an operational goal, Ti-
verton defined it as anything “which hinders the German output of mu-
nitions, apart from actual material damage done to works.” In a grim
foreshadowing of World War II, he requested from air intelligence a
“list of towns and works which specialize in workmen’s dwellings, such
dwellings therefore forming a reasonable target, and also a priority list
of towns (not targets) in which munitions are being manufactured.”148

The Air Staff also assessed the potential of a new type of incendiary
bomb. One memorandum cold-bloodedly stated, “In an incendiary sys-
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tem we are harnessing the element fire and applying it as a war weapon.
In deciding on this element, we need no stronger warranty than the
universal dread in which fire is held by humanity.” Such bombs, if used
systematically, might produce “terrific” results that “no ordinary popu-
lace” could endure over time.149 At one point Tiverton even recom-
mended a type of early biological warfare in which the British would
drop planeloads of Colorado beetles on German farmland in order to
devastate their potato crops.150

Debates regarding the moral effect invariably reflected the subjective,
evanescent nature of the idea and the hopes and motives of its partisans.
Perhaps Tiverton put it best when he admitted that the moral effect “is
strongly reminiscent of that sweet and blessed word ‘Mesopotamia.’ It
is used most loosely to embrace all manner of different enterprises.”151

But whether long-distance bombing was likely to effect any result at all
depended on the resources dedicated to it. In Britain, the organizing and
equipping of a suitable force lagged considerably behind the prolifera-
tion of planning documents outlining its employment. Disparities be-
tween ideas and capabilities would have an immediate and a long-lasting
effect on British bombing efforts.

THE INDEPENDENT FORCE IN ACTION

Aircraft shortages and problems as well as conflicts over priorities
would plague the IF just as they had plagued its predecessors. When the
41st Wing (later the Eighth Brigade) had begun operations in the fall of
1917, Newall frequently diverted it to tactical targets in support of the
army; this tendency was reinforced when the German ground offensive
in March 1918 placed high demands on the air force.152 Trenchard, in
command of the IF, would follow a similar pattern.

At its inception, the IF had only five squadrons of the forty originally
envisioned: three-day bombing squadrons (of DeHavilland two-seater
biplanes), and two night-bombing squadrons (of FE2bs and large Hand-
ley Page bombers). Though the force would later be expanded by four
additional night squadrons and one additional day squadron, its total
strength would never amount to more than 10 percent of the total Brit-
ish air strength in France.153 Inter-Allied command relationships further
complicated the issue. In March 1918 the command of Allied forces had
been unified under Field Marshal Ferdinand Foch of France as Supreme
Commander of the Allied Expeditionary Forces. It took time, however,
to work out an agreement with him regarding the overall direction of
the various national forces. He was opposed to the concept of an air
force outside of his control; he wanted all available aircraft oriented
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toward the defeat of the German army. Months would pass before the
issue would be formally settled.154

Trenchard became General-Officer-Commanding (GOC) of the IF in
early June, stepping into a position for which he felt ambivalence and
perhaps even disdain. His discomfort may have been reinforced by a
comment from Gen. Maurice Duval of the French Air Service, who in
mid-June 1918 pointed out that the IF was something Trenchard never
would have approved of a year earlier.155 Trenchard was clearly uneasy
with the role that the press and the public were playing in the war; he
felt they had forced an organizational change that made little military
sense. But while he grumbled about it privately, he accepted the de-
mands of the new reality. Indeed, Trenchard quickly proved himself
highly attentive to press accounts of his work, and to national opinion
generally. He understood that public expectation had made the IF the
object of hopeful attention and critical scrutiny; he knew he would be
expected to produce results and avenge the insults of the Gotha / Giant
raids. Within two hours of taking up his new post—even before he had
sent a telegram to the Air Ministry announcing he was officially in
charge—Trenchard sent his first press release back home. He upgraded
the communications links to England, and made a point of complaining
whenever his press releases were not printed, or not followed verbatim
in major English papers. The IF organized an extensive program of
daily, weekly, and monthly news releases and dispatches for public con-
sumption.156

This public relations campaign, however, belied the IF’s meager re-
sults. Trenchard’s first operational dispatch to Lord Weir (in July) ex-
plained his strategy: to attack a large number of objectives “so as to
force the enemy to disperse his defensive forces,” and then to bomb the
same objective repeatedly. He complained thereafter that he was not
able to undertake this program because of weather, engine troubles, and
under-trained pilots. His small force had strictly limited capabilities,
and his airfields (south of Nancy, France) were subpar.157 In early Au-
gust, Trenchard summarized (for Weir) his force’s second month in the
field. After complaining about such obstacles as “high wind and cloud
over the Rhine Valley,” he highlighted a few long-distance raids against
Stuttgart, Mannheim, Zweibrucken, and Rottweil. Many of these raids
involved only a handful of bombers, however. Though Trenchard em-
phasized the numbers of bombs dropped, claiming that “shooting has,
as a rule, been good,” actual achievements remained ambiguous.158 The
aircraft available to Trenchard suffered frequently from engine troubles,
including broken valve springs (in the unreliable DH9 machines), and
overheating (in the Handley Page 0/400s). He requested replacement
engines for the DH9s, but the process was slow. In addition, training in
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map reading was not up to the needs of long-range bomber pilots. And
in the field it was no small task, even for experienced airmen, to read
large maps in cramped, windswept, frequently dark cockpits.159

Similarly, target-finding and bomb-sighting capabilities were very
crude: pilots had only a random chance of hitting their intended targets,
and those on the ground could rarely discern what pilots were aiming at
when they released their bombs. The bombsights on DH9s, for instance,
had to be calibrated before the aircraft left the ground. Frequently the
prevailing winds over the target were not what had been predicted three
hours earlier and one hundred miles away. And, often, oil from the
engines would partly or wholly obscure the bombsight view by the time
a pilot reached the destination. DH9s were slow and had a ceiling of
only 14,000 feet with bombs; they were dangerously less capable than
the DH4s they were intended to replace.160 The carefully chosen and
vague phrases employed by the official historian of the air campaign are
revealing in this respect. Jones explained that between October 1917
and November 1918, 76 percent of the airplanes sent out bombed
“some objective.” (Fourteen percent returned due to engine trouble and
10 percent due to poor weather.) Of the 76 percent dropping bombs,
55.5 percent attacked their “allotted targets,” and 20.5 percent at-
tacked targets “of their own choosing.”161

Under the circumstances, Trenchard, like Newall before him, turned
to attacking what was readily in range. This expedient suited Trench-
ard’s predilection for using air power to support ground operations
whenever possible, and also allowed him to comply with the special
requests of French General Headquarters. He reported that his forces
had made frequent visits to railway stations in the vicinity of the ground
war. He also reported increasing activities by hostile aircraft against his
day bombers, and observed that “on many occasions there has been
considerable fighting.”162 By high summer both enemy resistance and
poor weather had become unhappy refrains in Trenchard’s dispatches.
Though a spell of fine weather in August allowed opportunities for
long-distance raids, the force was nonetheless grounded on eighteen
days and sixteen nights. In October “extremely unfavorable” weather
again kept his force grounded more than half the time. From mid-
September into October, Trenchard’s force was diverted to help support
the American ground offensive on the St. Mihiel salient.163 Though he
reported long distance raids on Kaiserslautern, Frankfurt, Bonn, Wies-
baden, and Mannheim, these generally involved small numbers of air-
craft dropping ineffective 112-pound bombs.

In the end, strategic attacks on German war industry comprised only
about 16 percent of total raids by the IF.164 Trenchard instead dedicated
much of his time to attacking railways: in the three summer months of
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1918, Trenchard devoted to the railways, respectively, 55 percent, 46
percent, and 31 percent of the total bombs dropped by the IF. And he
argued that he had no choice but to attack enemy airdromes to reduce
the threat to his own forces. By September more than 83 percent of
total IF attacks were directed at railways and airdromes.165 His extensive
use of the IF for tactical purposes greatly frustrated members of the
London Air Staff who believed that, despite the difficulties, he had more
targeting flexibility than he let on. In September the Air Staff’s Director
of Flying Operations, Brig. Gen. P.R.C. Groves, submitted a critical re-
view of the work of the Independent Force during its first three months.
He pointed out that Trenchard’s attacks on priority targets had declined
drastically: for instance, attacks on chemical factories had gone from
constituting 14 percent of the total bombings in June to only 8 percent
in August. Attacks on iron and steel works had shown a similar trend.166

On the other hand, the percentage of attacks on enemy airdromes had
risen dramatically from June to August. While he left the latter alone
(granting that only the field commander could judge what kind of coun-
teroffensive was required), Groves argued that the number of attacks on
railway objectives was indefensible since “every effort should be made
to concentrate upon root industries, since to carry out the destruction
of these industries is the object for which the Independent Force was
created.”167

Like Groves, Sykes sharply criticized Trenchard at the time for re-
maining too tactically oriented, and later (in his memoirs) complained
that Trenchard “allowed the independent air force to be diverted in
attacking purely military objectives of minor importance in the army
zone.”168 By midsummer, Sykes had revealed his own views and aspira-
tions in an ambitious, forward-looking planning paper titled, “Review
of Air Situation and Strategy for the Information of the Imperial War
Cabinet.”169 In July, Tiverton vented his frustrations over Trenchard’s
direction of strategic bombing, and the irrelevance of the Air Staff to
the effort. He felt that the Air Staff needed to take a much more aggres-
sive line regarding targeting priorities.170 Tiverton was most troubled by
Trenchard’s refusal to develop and execute any systematic plan. He had
long been convinced that the Air Staff should identify German targets,
and then consult with engineers, civilian industrialists, and technicians
for insights into the German war industry and its vulnerabilities. In ad-
dition he wished to undertake tests of equipment and to conduct exer-
cises to generate data and models for analysis. In pursuit of these objec-
tives, he had produced, by the end of 1918, a total of sixty-five studies
for Sykes and the Air Staff.171 To these, however, Trenchard seemed
largely oblivious: a soldier of the old tradition, he preferred to com-
mand more by instinct than by science and analysis.
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In related matters, Tiverton and the Air Staff fretted over Trenchard’s
apparently haphazard attacks and his reckless disregard for the IF’s very
high loss rates. And after reviewing Trenchard’s September dispatch on
operations, Tiverton questioned the accuracy of the field commander’s
reporting, especially claims about losses and objectives.172 Also in Sep-
tember, veteran pilot Capt. H. McClelland calculated that although the
IF flying-hour total for July 1918 exceeded June’s total by 33 percent,
the wastage rate in the second month doubled. A similar analysis for
July and August revealed that the wastage rate increased by 2.5 times
the flying rate. Indeed, while Trenchard lost twenty-one aircraft over
German lines in August, he lost another fifty-four—a staggering num-
ber by any account—on the British side of the lines.173 In mid-October,
Tiverton’s Air Staff colleague Lt. Col. J. Gammell pointed out that in
September, 44 percent of the IF’s total machines had crashed on the
British side of the lines. Adding this to the thirty-seven machines lost
over enemy territory, he explained that in only eleven flying days and
twelve flying nights, Trenchard had lost 81 percent of his total establish-
ment. Both McClelland and Gammell strongly suspected problems of
organization and management in Trenchard’s force.174 In the last eigh-
teen months of the war, RFC/RAF wastage was so high (51 percent per
month on average) that every airplane had to be replaced once every
eight weeks.175 For his part, Trenchard thought he was making the best
use of his assets. He believed in the idea of victory through the “relent-
less offensive,” and showed contempt for air units (in the RNAS for
instance) that displayed what he termed a “lack of ginger.”176

It is unlikely that the IF’s preoccupation with railway targets gave
results proportional to cost, and the effort expended on enemy air-
dromes—undertaken to reduce the enemy’s toll on British aircraft—
came to represent a circular activity that consumed substantial re-
sources to little or no avail. Because the IF’s scattered long-range attacks
lacked impact, they did little real damage to German industrial output.
A modern calculation by the Canadian official historian S. F. Wise con-
cluded that damage inflicted on German industry by Allied bombing
amounted to a total of only 15,380,000 reichsmarks, or less than one-
tenth of 1 percent of German war expenditure.177 More recently, a
scholar of German aviation concluded, “The expense of the RAF’s de-
stroyed aircraft exceeded the cost of the damage it inflicted on Ger-
many.”178 Allied bombing did cause the Germans to divert resources to
defense, including, by 1918, 896 heavy Flak guns, 454 searchlights, 204
Flak machine guns, and 9 fighter squadrons.179 The ever-increasing effec-
tiveness of air defenses—German Flak guns shot down 129 Allied air-
craft in October 1918—prompted the British to believe that the Ger-
mans had invested very heavily in this realm. While this investment was
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by no means insubstantial, it was consistently overestimated by RAF
officers after the war.180

At one point Trenchard wondered, privately, if the effort repaid the
cost. In August 1918 he admitted in his diary that the material damage
done by bombing was likely very small. And, though he believed that
the moral effect was very great, he added that its greatest impact was
perhaps “to give the newspapers copy to say how wonderful we are,
though it really does not affect the enemy so much as it affects our own
people.”181 Yet any misgivings he had at the time had not prompted him
to reevaluate his own approach, to rely more substantially on Air Staff
analyses, or to tone down his public pronouncements. Indeed, he used
the latter to cover up his doubts in a rhetorical offensive that may have
helped him cope with the ambivalence he felt about his job. By focusing
attention on the vague and amorphous moral effect of bombing, he
could argue that he had met his obligations and justified his losses. And
he could do so without much fear of contradiction.

In highlighting the moral effect, Trenchard was amplifying a claim
first made by his predecessors in the RNAS and RFC.182 Over time the
RNAS had relied increasingly on the moral effect as a way of justifying
the existence of No. 3 (Luxeuil) Wing, and this tendency reached its
climax when the unit was under pressure to disband and transfer its
assets to the army. An excerpt of a letter from a German factory man-
ager claiming that he could no longer give his clients firm delivery dates
because of wartime disruption and aerial bombing was translated by the
Admiralty into an assertion that Allied raids “have caused panic among
the workmen, and they refuse to carry on their work. Nearly all of them
have cancelled their agreements, fearing for the safety of their lives on
account of the Allies’ machines.”183 Likewise Newall had stressed moral
effect as a primary achievement of the Eighth Brigade’s work.

The ubiquitous phrase made sense to an audience that accepted it
unquestioningly. In 1916 a brief essay in The Spectator had explained
that the term “moral” (pronounced with the accent on the second sylla-
ble) is “on the lips of everyone.” The author traced the term to the
French (and noted that the British often misspell it by placing an “e” on
the end).184 For Trenchard, asserting the primacy of the moral effect
mollified public opinion and permitted him to deal effectively with the
press. In general, vaguely articulated pilots’ claims—“considerable
damage appears to have been done”—formed the heart of many field
dispatches, and, subsequently, many official statements on air activities.185

And Trenchard relied on the phrase in interviews. An article in the
Daily Mail of 21 September 1918, for instance, highlighted the work of
the IF in support of the American advance at St. Mihiel, and ended with
a description of a raid (of 16–17 September) against Frankfurt, in which
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it was claimed that the attack—carried out by only one bomber—had
killed 120 persons and left the Opera House a “heap of ruins.”186 Inter-
viewed for the story, Trenchard repeatedly argued that, “the damage to
moral is out of all proportion to the number of bombs dropped.” Keep-
ing German towns under constant apprehension about being bombed,
he asserted, made unremitting demands on the enemy’s defenses. Even
bombers on their way to other targets would trigger air raid alerts:
“Every big German town hit at once screams for assistance. In this way
hundreds of guns, searchlights, planes, and thousands of men have been
drawn away from the front to meet the occasional attacks of a compar-
atively small number of assailants. It would be no exaggeration to say
that every unit of the Independent Force immobilizes at least 50 times
its fighting value from the ranks of the enemy.”187

Trenchard’s mathematics were not based upon any rational calcula-
tion or operational observation, but instead concocted to impress the
Daily Mail readership. Even though he felt that the press had helped
lead Britain to some unfortunate choices, Trenchard clearly felt obli-
gated to feed its ongoing appetite. Indeed, he was so insistent upon
media coverage that the Air Staff became concerned that his habit of
announcing virtually every raid might jeopardize the campaign by giv-
ing away too much information to the Germans.188 Cultivating public
opinion also meant satisfying politicians and the civilian leaders of the
young RAF, who were often strident and vengeful in their desire for
reprisal raids.189 According to Trenchard’s biographer, Lord Weir once
said to Trenchard, “I would like it very much if you would start up a
really big fire in one of the German towns.” He added, “If I were you I
would not be too exacting as regards accuracy in bombing railway sta-
tions in the middle of towns. The German is susceptible to bloodiness,
and I would not mind a few accidents due to inaccuracy.” And Prime
Minister Lloyd George looked ahead to 1919 when the RAF would be
in a position to wage “devastating raids” on the German homeland.190

If the Air Staff accepted the idea of the moral effect of bombing, they
nonetheless ultimately parted company with Trenchard regarding the
way to achieve it, the emphasis to be placed upon it, and the degree to
which it should be elevated rhetorically as the “primary effect” of the
Independent Force.191 Immediately after Trenchard’s story appeared in
the 21 September 1918 Daily Mail, Lt. Col. J. Gammell fired off an
angry memorandum to Groves. While Gammell accepted the concept of
moral effect, he questioned Trenchard’s exaggerated claims and appar-
ent dismissal of bombing’s material effects. He argued: “G.O.C., I.F. is
alleged to have said that the moral damage is of far greater importance
than the material. This is at variance with the policy of the Air Force
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submitted to the War Cabinet and adopted by them.” He complained
that Trenchard had not stressed the “war against vital German indus-
tries which is the real work of the Independent Force,” and he pointed
out in frustration, “If statements of this kind appear in the press . . . it
is difficult to see how the public can be educated up to appreciate the
real policy of the Air Staff and so give the War Cabinet enough support
to enable their policy to be carried through.”192 Tiverton, who had dili-
gently explored schemes to make terror bombing work, nonetheless re-
mained committed to the primary importance of the material effect of
bombing. In early October 1918 he composed yet another memoran-
dum on the future possibilities for long-distance bombing. Working
from the premise that it would be possible, realistically, to wage only
about eighty long-range attacks on Germany before September 1919, he
made the case that targets like Berlin earlier considered the ultimate
“moral” target ought to be left alone and that, instead, targeting should
concentrate on the Westphalian industrial region. In a not-so-oblique
reference to Trenchard, he argued that each raid ought to be “thought
out, not by one man only, but by the joint brains of all those who know
the question from the commercial, the political, the flying, and the tech-
nical points of view.”193

The war ended before a force large enough to test the Air Staff’s ideas
could be brought to bear on Germany. By the time of the armistice, only
three super Handley Page V/1500 aircraft had been delivered, and none
had flown over German territory.194 What might have happened if the
war had continued another year is hard to say, although it seems likely
that, in 1919, the political pressure to bomb Berlin would have been
very great. What matters here, though, was the way Trenchard handled
his duties and how he explained his behavior publicly, since this would
become important to the future of the RAF.

In December 1918, as European affairs began to slow to a peacetime
cadence, Trenchard composed his final dispatch on the Independent
Force.195 Naturally, he wanted to put the best face on policies and deci-
sions, especially since the document was for public consumption as well
as the military record. He began with a straightforward overview of the
circumstances leading to his assignment to the IF. A later section titled
“Scheme of Attack” was the crux of the dispatch, and the part most
often quoted because it articulated Trenchard’s overall approach. “The
question I had to decide,” Trenchard wrote, “was how to use this Force
in order to achieve the object, i.e., the break-down of the German Army
in Germany, its Government, and the crippling of its sources of supply.”
He asserted that he had but two choices: the first, to deliver “a sus-
tained and continuous attack on one large centre after another until



48 C H A P T E R  1

each centre was destroyed”; and the second, to attack “as many of the
large industrial centres as it was possible to reach with the machines at
[his] disposal.” He chose the second, arguing that it was the only course
open to him based on the resources available.196

Trenchard asserted that such widely dispersed attacks had not squan-
dered resources since attacking “as many centres as could be reached”
enhanced “the moral effect” and insured that “no town felt safe”; in-
deed, he argued, the enemy required “continued and thorough defensive
measures” so as “to protect the many different localities over which my
force was operating.” And he added, “At present the moral effect of
bombing stands undoubtedly to the material effect in a proportion of
20 to 1, and therefore it was necessary to create the greatest moral
effect possible.”197 It was a curious statement. If he had faith in his own
mathematics, then bombing for moral effect would have been the most
efficient strategy no matter how many bombers were available. There is
no evidence, however, that Trenchard had thought through the full im-
plications of his asserted rationale. The ratio itself (20 to 1) had no
scientific or mathematical basis. Trenchard used numbers liberally but
never based them on anything except his own hunches.198 Emphasizing
the moral effect in this instance was wholly consistent with his use of
the phrase in summaries and press releases sent out during the course of
the fighting: he argued that his long-range raids (no matter how dis-
persed or inconsistent), at least had caused lost hours to German manu-
facturing, forcing enemy defensive preparations that otherwise would
have been unnecessary.

Trenchard singled out only a few raids for detailed analysis. Much of
the dispatch simply offered lists of locations bombed and tons dropped.
He outlined the unfulfilled plans for the use of super Handley Page
V / 1500s and described the work of his force in cooperation with the
American First Army. Significantly, Trenchard argued that before he
could attack Germany successfully, “it was necessary to attack the en-
emy’s aerodromes heavily in order to prevent his [the enemy’s] attacking
our aerodromes by night, and by destroying his machines to render his
attacks by day less efficacious.” He also pointed out that in September
and October 1918 in particular, day bombers often had to fight their
way into Germany and back out again, a hardship that necessitated
formation flying. Overall, the dispatch echoed themes that Trenchard
had highlighted in his press releases, in particular the moral effect,
which combined vaguely articulated notions of psychological impact
with broad categories of “indirect effects.” These statements might not
have been quite so important had events followed a different course,
and had Trenchard not become the head of the interwar RAF.
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AMERICAN AERIAL PARTICIPATION IN WORLD WAR I

While the United States eventually would become a world leader in air-
craft design and manufacture, and come to possess the most powerful
air force in the world, this would not happen until well after the First
World War. Entering that war late in the day, the Americans never had
an opportunity to gain first-hand experience of long-range bombing.
Like other belligerents, the Americans underestimated the production
demands of complex weaponry in mass, industrialized warfare: the
grand plans they made for a large-scale aerial offensive never came to
fruition. Nonetheless, American military planners observed their allies’
checkered progress in planning and implementing a long-range bombing
policy, and drew lessons from it.

Despite the Wright Brothers’ achievements, the Americans took a lei-
surely approach to developing and exploiting the military possibilities
for aircraft. In 1907 the U.S. Army established an Aeronautical Division
within the Signal Corps to deal with air machines, ballooning, and re-
lated topics. In the same year, the service set out specifications for a
military airplane, and accepted a bid by the Wright Brothers. But real
progress was slow, and in 1911—only three years before the outbreak
of war—the Signal Corps still had but one plane and one pilot.199 That
year Congress finally appropriated funds for army aeronautics: five new
planes were ordered, and new pilots were trained. By then, however, the
United States had fallen well behind the Europeans.200 The U.S. War
Department’s Field Service Regulations of 1914 acknowledged aviation
only for reconnaissance and observation of artillery fire; aircraft were
not mentioned in the section dealing with combined arms operations.
While these guidelines were modified several times in subsequent years,
the sections on aviation remained essentially unchanged.201 The 1st Aero
Squadron, which was formally established in September 1914 with
eight planes and ten pilots, saw its first service in northern Mexico in
1916, during operations against revolutionary leader Pancho Villa. The
frail planes could not cope with the weather and the demands of active
field service; within six weeks all had either crashed or become unus-
able.202 This outcome exposed the sorry state of American military avia-
tion and helped prompt the National Security Act of 1916, which pro-
vided for “aero squadrons” to be developed as needed, but which kept
most aviation firmly bound to ground troops.203

Between 1914 and 1917, aviation underwent rapid evolution among
the belligerent powers, but the United States did not benefit much from
this progress; poor liaison left the United States isolated and lacking
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knowledge about air warfare. As historian I. B. Holley has pointed out,
“Doctrine in the Signal Corps was the product of two factors: extremely
limited operational experience with a handful of training aircraft and
domestic interpretations of the scanty reports of military attachés.”204

When the United States went to war in 1917, its Aviation Section con-
sisted of 130 officers, and just over 1,000 enlisted men. Of approx-
imately 200 aircraft, none was suitable for combat service, even recon-
naissance. There was no overall plan for utilizing aircraft in the war.205

Nonetheless, the Americans quickly pledged themselves to an ambitious
plan suggested in May 1917 by French Premier Alexandre Ribot. In a
burst of unfounded optimism, the Joint Army and Navy Technical Air-
craft Board translated the Ribot recommendations into a plan calling
for the production of 12,000 aircraft for service in France (in 1918), as
well as 5,000 training planes and 24,000 engines. Funding for the plan
was included in the $640 million appropriated by Congress (and signed
by President Woodrow Wilson in July 1917) for an expansion of the
Aviation Section.206 The naive scheme failed to anticipate the time and
effort required to raise American industry to such unprecedented levels
of output. But it touched a chord in the American imagination, and the
public was quickly captivated by aerial images of “slaying the Hun.”207

The patriotic fanfare and grandiose rhetoric inflamed public expecta-
tions of American aviation.

Ribot had not specified aircraft types, so Secretary of War Newton
Baker sent a commission to Europe to determine what kinds and num-
bers of aircraft the United States could produce to best aid the Allied air
effort. The commission, which set sail in June, was headed by Maj.
Raynal C. Bolling, a former chief counsel for the United States Steel
Corporation, and a staunch supporter of aviation.208 Its members spent
time in London, France, and Italy before tendering their report on 15
August. Significantly, the Bolling Report went beyond a conception of
aircraft as support mechanisms and envisioned them ultimately per-
forming a role separate from armies in the field.209 It argued that Ameri-
can production should proceed in three phases: the first would concen-
trate on building aircraft for training purposes in the United States; the
second on building aircraft and engines for use “strictly in connection
with the operation of American forces in the Field”; and the third on
building fighters and bombers “in excess of the tactical requirements [of
the army in France].”210 Bolling and his colleagues recommended creat-
ing a mix of day and night bombers, although they viewed the latter
as having greater possibilities. They took pains to point out that an ef-
fective aerial bombing campaign would have to be concentrated and
sustained.211

A number of events and individuals influenced the perceptions and
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recommendations of the commission members. In London, the German
Gotha raids of June–July 1917 had commenced; British air organization
was in a state of flux; and the debate over strategic bombing was sim-
mering. On 29 June, Bolling’s preliminary report, based largely on the
views of Sir David Henderson of Britain’s Air Board, emphasized the
potential significance of bombers.212 In France, commission members
spent a good deal of time trying to work out the details of licensing
arrangements and royalties to be paid to French aircraft manufacturing
firms. Perhaps the most immediate influence on the Bolling Commis-
sion, however, was exerted by the Italians. Successful in their efforts to
build a large bomber, the Italians had, by the summer of 1917, used
concentrations of up to 250 such planes in raids on the Austrian front.
The vital force behind the Italian air effort was the industrialist and
entrepreneur Count Gianni Caproni. He offered his views to the com-
mission, and in the end they nominated his aircraft as one of the types
slated for American production. Special licensing and development is-
sues, however, significantly delayed Caproni bomber production in the
United States.213

By prioritizing aircraft for army cooperation, the Bolling Report
helped insure that bombers would not be given primacy of production
in the United States. More importantly, the report’s recommendations
proved far in advance of American industrial organization at the time.
An overnight shift from famine to feast in U.S. aircraft production
could not be supported, and the problem was further complicated by
constantly upgraded designs.214 By itself, money could not compensate
for years of prior neglect. Production goals were set and reset; ratios for
aircraft types were changed over and over; plans were drawn up but
never implemented. Ironically, the grandiose American aircraft produc-
tion goals had as their primary effect an urgent stimulation of 1917
German aircraft production efforts, the Amerikaprogramm.215 By the
end of 1917 it was clear that American promises to the Allies would
have to be scaled back dramatically. In their brief seven months on the
front, American pilots flew foreign airplanes—mainly French—the vast
majority of the time. The American contribution to the Allied aviation
effort was felt primarily in the production of training planes (especially
the Curtiss JN or “Jenny”) and engines (the Liberty engine being the
most successful and extensively used).216 Public frustration and disillu-
sion expressed itself in congressional investigations: the verdict was that
poor organization and incompetence, rather than fraud and conspiracy,
were at the root of the problem.217

The energetic and often flamboyant Col. William (Billy) Mitchell,
who would become the most influential American aviator of the war,
arrived in Europe in late April 1917, well ahead of the Bolling Commis-
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sion.218 Sent over as an aeronautical observer, Mitchell took himself di-
rectly to the front. In May he spent several days with Trenchard, who
stressed the importance of taking and maintaining the offensive in air
warfare—even reading aloud his 1916 memorandum on the subject.219

Mitchell served as Air Officer, American Expeditionary Forces (AEF)
until 3 September 1917 when he was made Air Service Commander,
Zone of Advance, under Gen. William Kenly, Chief of Air Service, AEF.
In November, Kenly was replaced by Brig. Gen. Benjamin Foulois, fresh
from the United States with a staff contingent—mostly nonflyers—to
organize the Air Service in Europe in support of Gen. John J. Pershing’s
AEF. Mitchell looked upon Foulois’s staff as interlopers, labeling them
“carpet-baggers” with neither the experience nor the credentials to run
an air campaign in the field.220 In May 1918, Gen. Mason Patrick, an
engineer, replaced Foulois as Chief of Air Service, AEF. Foulois was to
be made Chief of Air Service, First Army, but instead asked to serve as
an assistant to Patrick, recommending Mitchell for the crucial combat
position. Mitchell took up his new post on 27 July 1918, and in Octo-
ber was promoted to brigadier general and appointed Chief of Air Ser-
vice, Army Group.221

Early on, Mitchell prepared two papers on air policy and organiza-
tion for General Pershing’s Chief of Staff, Lt. Col. James G. Harbord.
He urged that aviation be considered a separate branch, like infantry
and artillery, and that aerial operations be divided into “strategical”
and “tactical” functions. With respect to the former, he wrote, “The
strategical phase . . . applies to the air attack of enemy material of all
kinds behind his lines.” He added, “To be successful, large combatant
groups of airplanes must be organized, separate from those directly at-
tached to army units.” Then he argued optimistically that “this class of
aviation . . . will have a greater influence on the ultimate decision of the
war than any other one arm.”222

Mitchell corresponded with Count Caproni, asked AEF intelligence
to draw up a list of potential targets in Germany, and later received a
French list of German industrial targets in the Ruhr.223 But if Mitchell’s
enthusiasm for what he termed “strategical” bombing was emergent, he
had to oversee daily the aerial support of armies in the field. At the
time, he believed that an army “is composed of various arms and ser-
vices whose complete interdependence and working together is neces-
sary for efficiency. No one arm alone can bring about complete vic-
tory.”224 Mitchell’s main task was to control the air over the battlefield.
This led him naturally to emphasize what Americans termed “pursuit”
(fighter) aircraft.225 The American command influence reached its peak
in the late summer and early autumn of 1918 when, at St. Mihiel,
Mitchell controlled a great conjunction of British, French, and Ameri-
can forces, which placed nearly 1,500 planes under his direction.
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His bombers were best suited to tactical work, so he used them
against those targets he felt would have the greatest impact on the
ground battle, including depots, ammunition dumps, and railway heads
in the enemy’s rear. Mitchell soon learned that it was costly to send
bombers over enemy territory in small formations. Indeed, during the
St. Mihiel campaign, American attacks on German targets ten to twenty
kilometers behind enemy lines resulted in such high casualties that
Mitchell felt compelled to use escorts regularly during the [later] Meuse-
Argonne offensive. He learned also that when escort aircraft were tied
too closely to the bombers, losses ran at a prohibitive level (of nearly 60
percent). Results were far better (falling to only about 8 percent) when
escorts freely engaged enemy fighters. Mitchell staged his largest bomb-
ing attack on 9 October 1918, sending 200 day bombers and 100
fighters against German troop concentrations.226 Throughout the cam-
paigns Mitchell felt the impact of production problems at home. These
failures, combined with high loss rates, meant that aircraft were always
in short supply. On 26 September 1918, 646 airplanes could be counted
in the U.S. effort; on 15 October there were 579. At the armistice, U.S.
aviators had available only 457 airplanes.227 Nonetheless, Mitchell be-
lieved that his stress on concentration protected American troops by
dispersing and thwarting enemy air. His views, reinforced by the appar-
ent success of the autumn campaigns, would establish the principle of
concentration as aerial dogma in the United States.

“Strategical” Bombardment

At war’s end, the United States had only one night-bomber squadron in
operation. It had been equipped with DH4 aircraft, and had been as-
signed to the front only on 9 November 1918.228 American thinking
about long-range bombing was not completely stymied, though, as ob-
servers on the scene gathered some practical insights. And while optim-
ism about production still existed, plans and guidelines for the long-
range bombing campaign continued apace. The First World War gave
American airmen a basis—however partial and rudimentary—on which
to build future ideas about the role and nature of long-range aerial
bombardment.

After the Bolling Commission disbanded in late August 1917, Major
Bolling was promoted to colonel and made an assistant chief of the Air
Service. Maj. Edgar S. Gorrell, an aeronautical engineer, took over the
Air Service Technical Section in Paris, managing purchases of air maté-
riel in Europe.229 Through this period Gorrell’s enthusiasm for strategic
bombing continued to grow. As a member of the Bolling Commission,
Gorrell had been receptive to Caproni’s ideas and, in the autumn of
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1917, the two men continued to interact. In a memorandum to Colonel
Bolling dated 15 October, Gorrell argued that the Air Service could in-
flict “immense destruction” on German morale and matériel by initiat-
ing a systematic campaign of night bombing.230 During that same
month, Caproni gave Gorrell a book on aerial bombing—essentially a
compilation of Caproni’s views—by Italian journalist Nino Salvaneschi.
Written in English, the slim volume was clearly intended to enhance
American enthusiasm for long-range bombardment, and to instill a
sense of urgency about it. After receiving the book, Gorrell wrote back
to Caproni asking for additional copies, stating that he would “spread
the gospel in all directions.”231 The British, however, would most influ-
ence Gorrell’s views on strategic bombing. Indeed, during his service in
Europe, Gorrell would turn repeatedly to his British colleagues for ideas
and guidance.

Soon after General Foulois arrived in the autumn of 1917 to take up
his new post as head of Air Service, AEF, Gorrell submitted to him (28
November 1917) a scheme for bombing Germany. The document was
drawn up as part of a program to provide General Pershing with plans
for the utilization of American air power. Shortly after submitting his
plan, Gorrell was promoted to lieutenant colonel, and detailed to head
the Strategical Section, Zone of Advance, American Expeditionary
Forces.232 What came to be known as the “Gorrell Plan” was later con-
sidered paradigmatically American: the “earliest” and “clearest” state-
ment of “the American conception of the employment of air power.”233

This was ironic because the plan was based heavily on Tiverton’s 3
September 1917 plan for long-range bombing. Tiverton and Gorrell
were then in Paris; it is clear that the two men consulted and that Tiver-
ton provided ideas to his American colleague. Gorrell added opening
and concluding sections of his own, but adopted the Tiverton paper,
virtually verbatim, for the body of his own paper.234

Gorrell began by pointing out that trench stalemate had called for a
new policy, and he argued that the Germans and the Allies had both
come to understand the promise held out by aerial bombing. He felt
though that the Germans were gaining the upper hand, and might suc-
cessfully pursue, in 1918, a day and night bombing offensive designed
to “wreck” Allied commercial centers. The only solution, he believed,
was a counteroffensive of greater weight.235 “The object of strategical
bombing,” he wrote, is “to drop aerial bombs upon the commercial
centers and lines of communication in such quantities as will wreck the
points aimed at and cut off the necessary supplies without which the
armies in the field cannot exist.”236 Like Tiverton before him, he empha-
sized that the output of enemy war matériel depended on a relatively
small number of factories producing key components.237 By singling out
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those, he believed, one could quickly alter the entire course of the war.
In the body of the plan, Gorrell adopted Tiverton’s four geographical
target groups—Düsseldorf, Cologne, Mannheim, and the Saar Valley—
around which were clustered Germany’s main manufacturing and in-
dustrial centers. He also echoed Tiverton’s staunch advocacy of sus-
tained (night and day) mass attacks against single targets with the aim
of completely destroying them.238

In his introduction, Gorrell cautioned that any German air offensive
would have not only direct physical effects, but also a moral effect on
civilians.239 Later in the paper he included Tiverton’s prediction that pro-
longed Allied bombardment against a German target might cause a
breakdown of order, and other consequences disproportionate to the
immediate effects of its bombs. Gorrell owed his commitment to the
moral effect of bombing to Trenchard as well as Tiverton, however. His
essay called “The Future Role of American Bombardment Aviation,”
written some months after he had completed his November “Plan,” in-
corporated significant segments of Trenchard’s November 1917 paper
on “Long Distance Bombing.”240 Gorrell adopted Trenchard’s definition
of long-distance bombing, explaining that its basic purpose was to
weaken the power of the enemy directly (“through the infliction of
damage on his industrial, railway, and military centers”), and indirectly
(“by producing discontent and alarm among the industrial popula-
tion”).241 Owing a debt to his British colleagues, Gorrell infused Ameri-
can air power thought with Tiverton’s emphasis on analytical planning
and systematic implementation, as well as Trenchard’s emphasis on the
moral effect of bombing. The latter acted as a multiplier. As George K.
Williams has pointed out, “Moral effect diminished uncertainty by
making every bomb dropped on enemy soil count, thus neatly compli-
menting the direct, destructive effects of bombs that in fact hit what one
was aiming at.”242

In the end, Gorrell’s plan was never implemented. Had production
measured up and the war continued into 1919, American momentum
toward strategic bombing very likely would have increased. Indeed,
Trenchard showed a particular interest in having the Americans join the
work of his Independent Force.243 But ambivalent attitudes about strate-
gic bombing existed within the U.S. military hierarchy in 1918. Gor-
rell’s tenure as head of the Strategical Section, Zone of Advance was
brief; by February1918 he had been transferred to the Operations Sec-
tion (G-3) of the General Staff.244 Though in his new position he contin-
ued to work on bombing, he was more firmly under the thumb of the
army. Over the summer, the army balked at shifting Air Service priori-
ties to favor independent operations. Like Foch, General Pershing was
reluctant to divert resources away from the battlefield to underwrite a
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proposition so uncertain as long-range bombing. And Pershing’s Chief
of Staff, Maj. Gen. J. W. McAndrew, directed that, despite the philoso-
phy behind Trenchard’s IF, “It is of special importance that the higher
officers among our bombing personnel . . . be warned against any idea
of independence and that they be taught from the beginning that their
efforts must be closely coordinated with those of the remainder of the
Air Service and with those of the ground army.”245 Also that sum-
mer, the name “Strategical Aviation, Zone of Advance” was changed to
“G.H.Q. Air Service Reserve” to quell any heresies suggesting that this
Air Service function was in any way independent of the rest of the
army.246 In the end, the American aerial effort never engaged the Ger-
man economy; its focus remained the battlefield. No section on “strate-
gical” bombing appeared in the “Final Report” of the history of the Air
Service in World War I, a compilation managed largely by Gorrell. As
his plan for strategic bombing had not been implemented, Gorrell may
have decided that it had no business in an operational history. Indeed,
Gorrell did not even include his tenure as head of the “Strategical Sec-
tion” in a biographical note he provided later (in 1927) to the U.S.
Military Academy Association of Graduates.247 Apparently he judged it
wise not to emphasize too strongly his brief foray into the realm of
independent air operations.

If the RAF had gained only a tenuous toehold on independence in
World War I, the U.S. Army Air Service had not even made its first
footsteps in such a direction. Production failures and an “early” armi-
stice (from the perspective of the airmen) foreclosed Air Service hopes
for postwar autonomy. General Pershing devoted few words and little
praise to the role of the Air Service when he wrote up his final report on
the war.248 A general review of AEF participation in the war, undertaken
in the spring of 1919 at the request of Pershing, was convened under
Maj. Gen. Joseph T. Dickman. It predictably concluded that aerial oper-
ations to support troops showed more potential than independent ini-
tiatives. Gen. Mason Patrick, who had served as Chief of the Air Ser-
vice, AEF, noted that observation remained the key job of an air force;
bombing distant factories was, at best, a “luxury.”249 Thus was the
American debate on long-range bombing muted—but only temporarily.
Writing retrospectively—during a similarly acute period for the institu-
tional future of the air arm—the official historians of the United States
Army Air Forces in the Second World War hypothesized, “Had the
[First World] War lasted long enough to provide the Air Service with
some experience in a bombardment program conceived independently
of the movements of ground armies, its postwar history might have
been far different.”250 How different is hard to say, however. Lack of
operational experience and interservice antipathy ultimately did not
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prevent the development of a detailed, indigenous concept of indepen-
dent, long-range bombing. That concept would mature gradually and,
though it would never gain acceptance by the army hierarchy prior to
World War II, it would win staunch adherents and advocates.

THE POSTWAR ASSESSMENTS

Curious to see what impact aerial bombing had had on the enemy, the
British sent a small team of investigators, under the direction of Major
H.W.M. Paul, to examine and evaluate the “material damage done”
and the “moral effect caused” by British bombing, and to examine the
defensive measures employed by the Germans. They assessed not only
the work of the IF, but also that of the RNAS’s No. 3 Wing and New-
all’s 41st Wing (later Eighth Brigade). Their reports on various target
sets were sent to the Air Ministry on 26 February 1919.251 In addition, a
smaller survey of bomb damage in Belgium was undertaken in November–
December 1918.252 Subsequently, in January 1920, the Air Ministry is-
sued a publication, A.P. 1225 (Air Publication 1225), titled, “Results of
Air Raids on Germany Carried out by the 8th Brigade and Independent
Force.” It was produced by a staff headed by Major A. R. Boyle, who
had been responsible for producing two wartime assessments—also des-
ignated A.P. 1225—analyzing the progress of British bombing. The ear-
lier editions were published in August and October 1918.253 The Ameri-
cans also arranged for a team to investigate bombing. Undertaken as
part of Lieutenant Colonel Gorrell’s effort to put together a history of
the Air Service, AEF, the work had as its mandate to secure “as com-
plete and reliable information as possible upon which the Air Service
may base its future bombing plans.”254 The investigators were, like the
British, to seek out evidence of material and moral effect. The work of
the Americans, discussed below, was done independently of British
efforts.

The British Survey

Two principal conclusions were articulated in the original British field
survey. The first was that the material damage done to the German war
economy generally had been small; the second was that the “moral
effect” of bombing had been “considerable.” The first inescapably fol-
lowed from physical investigation, but the second, less amenable to em-
pirical analysis, could be established only through less direct means—
usually interviews and interrogations of factory owners. British survey
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team members reluctantly admitted that, overall, physical damage had
been quite limited. The survey of “Chemical and Munitions Factories,”
which included the important Bädische Analin und Sodafabrik (BASF)
and the Oppau Works (both at Ludwigshafen), and a munitions factory
at Kaiserslautern, concluded that while bombing had measurable results
at Kaiserslautern, its effect had been minimal in the crucial Ludwigs-
hafen works. On the first page of the survey, the authors stated, “Con-
sidering the weight of the bombs dropped, the material damage both
from a military and destructive point of view has been small. . . . No
signs of any extensive damage or repairs were seen.”255 The authors
concluded that bombing had not directly diminished military output.
Similar results were reported with respect to blast furnaces.256 In a sec-
tion of the survey called “General Material Damage,” the authors re-
ported, “It is very noteworthy how surprisingly little serious damage
has been done throughout four years of war, and on no occasion has a
works been forced to close down for more than a week as the direct
result of bombing.” An exception to this trend appeared in the report
on damage to “industrial centres” (a term used interchangeably with
“town”), where investigators claimed optimistically that the material
effect of air raids was “considerable.” In the third edition of A.P. 1225,
the wording of this statement was changed so that it read, “The mate-
rial damage has been great.”257 The evidence advanced to support the
claim (in the original survey) included damage to buildings and num-
bers of persons killed or injured.

In general, though, the survey team stressed the moral effect (a term
encompassing the “indirect effects”) of bombing far more than its mate-
rial effect. In the report on blast furnaces, for instance, the authors
pointed out that work stoppages of two to three hours on account of air
raid alarms were not unusual, and that this had an impact on produc-
tion at the plants. Using the Röchling plant at Völklingen as an exam-
ple, they noted that the works had been subject to air raid alarms forty-
four times during the month of September, but attacked on only one
occasion.258 Likewise for chemical and munitions factories: while the
BASF and Oppau works were bombed fifteen times (thirteen times by
the British and twice by the French), they endured 256 air raid alerts
during the war.259 Examining output figures at the Völklingen foundry,
the survey team argued that the output deficit in a month with over
forty alarms and no actual attacks was more than double the deficit in a
month in which there were nine alarms and three actual attacks (that
caused some limited physical damage).260 Indirect effects of bombing,
especially air raid alarms, also were stressed in connection with the
bombing of railway stations. While admitting that damage to railways
had been, on the whole, “moderate,” A.P. 1225 (3rd ed.) nonetheless
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emphasized that the interruption of rail traffic caused by alarms had
been considerable, since, at times, trains were delayed outside of sta-
tions for hours. The report concluded that “even if actual damage was
not done, the raids on railways had a very marked effect on the normal
and smooth working of traffic.”261

The loss of production caused by air raids was considered both an
important and consequential indirect effect of bombing. Indeed, the sig-
nificance attached to this idea would increase during the interwar years
as British aviators contemplated the air campaigns of the future. But the
British survey members were prepared to go even further, giving a wide
and dramatic interpretation to moral effect that took the idea beyond
calculations of lost work-hours and stretched it, dubiously at times, into
the realm of speculation. They argued that the stress caused by air raid
alarms had important consequences. Of raids on the BASF, the survey
team explained, “In contrast to the material damage caused by air raids,
the moral effect on the workmen and others at the BASF and the Oppau
Works, was considerable.” They argued that the mood had intensified
when bombs hit workmen’s housing in March 1918, and that, over the
summer, the effects of a “general state of nervousness,” especially
among the women and children, became apparent.262 In the same report,
the authors argued that while balloon barrages and the construction of
dugouts raised the morale of the German workers somewhat, “even
these did not prevent continual alarms which caused great confusion
throughout the works and intense nervousness in the workmen’s dwell-
ings.” In reference to the workers, the survey authors were prepared to
make the extreme claim that “constant alarms and raids ruined their
nerves, in some cases for life.” With reference to the foundries at Bur-
bach and Hagondange, the survey team explained that during the fre-
quent alarms of 1918, “war-weariness and undernourishment” were felt
and rendered men “less able and willing to work their best” under the
trying conditions. They concluded with the bold but unverifiable predic-
tion: “Had the war continued a few months longer, a more or less total
breakdown of labour at several of the Works might have been confi-
dently expected.”263

Not infrequently the survey team had to confront evidence that un-
dermined the case they sought to make. For instance, German workers
(including women, who were not choosing between factory work and
the front) usually could be persuaded to stay on the job simply by salary
raises. In addition, a number of the interviewed factory directors
claimed that strategic bombing had no moral effect; one even explained
that when the time came to enter shelters, the workers entertained
themselves by dancing and enjoying other amusements.264 While the in-
vestigators did not fail to acknowledge these things, they attempted to
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downplay their significance where possible. They argued, for instance,
that “[a]lthough the Directors of one or two of the works visited effec-
ted to make light of the moral effect produced by air raids, there can be
no doubt whatever that it has been very considerable in many cases,
and, if we regard the results as a whole, relatively greater than the mate-
rial damage achieved.”265

Some of the German posters, bulletins, and official notices reprinted
in the report on industrial centres revealed that the psychological effect
of bombing may have been less profound than the British wished to
assert. For instance, a message posted in Bonn on 7 August 1918 com-
plained, “On the occasion of the last air raid alarm, the prescribed rules
of conduct were very inadequately observed by the public. During the
alarm the streets were as full as ever of pedestrians and vehicles. Such
levity is incredible [original emphasis]. . . . It is particularly regrettable
that the adults should set the children such a bad example in neglecting
the prescribed precautionary measures.”266 But the very existence of civil
defense efforts also served as evidence for the British of the fact that
their bombing had caused German authorities to attend to the protec-
tion of their population.

Word choices made by investigators injected ambiguity into their re-
ports. For example, they repeatedly described the moral effect (and, in
one instance, material effect) of bombing as “considerable,” without
further useful explanation. In addition, speculation and extrapolation
were regular features of the reports: their wording frequently dwelt
more on what might have happened (had the bombing continued) than
on actual consequences. For example, the survey of bomb damage in
Belgium, headed by Maj. Erskine Childers, initially conceded that the
bombing in Belgium had been “at best a secondary and very imperfect
method of attack.” But the report nonetheless asserted that “with the
progress in air science that seems likely to continue, it will be possible in
a few years . . . for a powerful military nation . . . to obliterate cities in
a night and produce the stunning moral effect necessary to victory.”267

While investigators certainly saw indirect effects of bombing as real
and important, there can be little question that they gave them so much
play because evidence of the direct, material effect of bombing was thin.
Investigators sent out specifically to assess bombing results would have
had little desire to contradict official assertions that had been made
publicly for some time. Further, they would have been keenly aware
that scarce resources had been expended in strategic bombing, and that
British lives had been lost in the prosecution of the campaign. Even if
only subtle or subliminal, pressure to justify the effort certainly would
have existed and would have been felt by those responsible for report-
ing the results of the surveys. Under these circumstances, their flights
into extrapolation are, perhaps, unsurprising.
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The two wartime versions of A.P. 1225, which relied heavily on cap-
tured letters and intelligence agents’ reports, had insisted upon the
moral effect of bombing: “Though information as to results is increas-
ingly hard to obtain, it is certain that the moral of the German popula-
tion becomes lower as the range and power of our bombing squadrons
increases.” As George K. Williams has argued, “the wartime editions of
A.P. 1225 . . . had firmly established an analytical precedent for the
widely cited third edition of January 1920.” Boyle’s staff, Williams
argues, did not produce a comprehensive, analytical report based on
“substantive analysis of captured materials or thorough cross-checking
against R.A.F. wartime records.” A.P. 1225 (3rd ed.) was dedicated
more to “advocacy than accuracy.”268 An April 1919 Parliamentary
paper, Command 100 (titled “Synopsis of British War Effort during the
War”), trumpeted the official verdict on British bombing: “The effect,
both morally and materially, of the raids on German territory carried
out during the summer of 1918 can hardly be overestimated.”269

But such glowing official British pronouncements contrasted with the
more understated conclusions arrived at by the German General Staff.
The Germans certainly had felt compelled to erect defenses to protect
their population against long-range bombers, and they had seen their
routines disrupted by Allied raids. But they determined that those raids
had been neither a major threat to their population, nor a major hin-
drance to German war production. A detailed General Staff study of all
the Allied raids (undertaken in August 1918) revealed a number of im-
portant insights. The German civilians who encountered bombers were
initially fascinated by them, and most casualties occurred during initial
attacks on cities when fascination overtook a willingness to heed pre-
cautions. Many casualties sustained might have been avoided if civilians
had followed simple procedures like taking proper shelter. In subse-
quent raids, citizens generally followed the civil defense regimen estab-
lished by local authorities, thus curtailing casualties dramatically. In ten
of the largest raids undertaken in July 1918, the Germans suffered no
casualties at all. Night raids, due to their inaccuracy, were little more
than a nuisance.270

Greater attention to such conclusions might have tempered somewhat
the tone of British pronouncements, or prompted more searching eval-
uations. But German conclusions received little notice in Britain. Be-
cause of its status as the officially sanctioned Air Ministry final report,
A.P. 1225 (3rd ed.) not only bolstered RAF policy, but also provided the
main database upon which historians would rely. The official historian
of the air war, H. A. Jones, cited the bombing surveys to argue that
British long-range raids on German industry and cities had three major
effects: (1) a weakening of the national will, particularly in 1918 when
the nerves of the people, through hunger and general war weariness,
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were acutely sensitive; (2) a falling off in the production of essential war
materials, partly because the morale of the workers was lowered by the
attacks, but chiefly through loss of time as a result of air-raid alarms;
and (3) a diversion of fighting squadrons, anti-aircraft guns, and
searchlights, and of a great amount of material and labour, to active
and passive schemes of defense.271 Jones, like the members of the RAF
field survey, was impressed by the idea that air raid alarms had caused
disruption and impaired production in Germany. Though he admitted
that “the effect on the morale of the workers was uneven” (being much
more significant where at least one prior raid had had some impact), he
fully accepted that Trenchard’s scattered raids had helped to undermine
the will of the German people.272

Both the postwar assessments and the official history reflected a set of
assumptions that their authors believed to be valid. These were condi-
tioned by widely held prewar expectations about the likely effects of
aerial bombing, and by mirror imaging that projected interpretations of
the British experience of being bombed onto interpretations of the Ger-
man experience. But institutional factors were at work here as well.
Because Trenchard continued to have influence over the assessment pro-
cess, there is no doubt that the documents pronouncing a verdict on the
effectiveness of RAF bombing were strongly influenced by the field com-
mander’s desire to justify and defend his record, and to protect the au-
tonomy of the RAF. His imprimatur was evident throughout: the phras-
ing and editing of both the wartime assessments and the postwar survey
reflected his preferences and prerogatives. And the tone of these, subse-
quently, was adopted by supportive official historians. On this founda-
tion Trenchard, as Chief of Air Staff in the 1920s, would develop the
declaratory policy of his young service. And from this, further expecta-
tions would evolve.

The U.S. Survey

At war’s end Lt. Col. Edgar S. Gorrell oversaw a history of the Air
Service in wartime and a “Final Report” for General Pershing. Though
it acknowledged that tactical bombing of troops had a “great effect,”
the absence of any reference to independent bombing operations re-
flected the American wartime experience and the American position
after the armistice.273 Nonetheless, the Americans, like the British, were
intrigued by the potential of aviation, including strategic bombing. To
preserve the history of the war, Gorrell coordinated and compiled a
series of “lessons learned” reports from leading American aviators, and
organized an investigative survey of Allied bombing efforts. For help, he
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turned to the Intelligence Section (G-2), General Headquarters, AEF.
The American field work, which did not coincide with that of the Brit-
ish survey, was begun in early March 1919 and was concluded in late
May. Twelve teams were formed, each consisting of one German-speaking
officer and two enlisted men. They were directed to go to factories and
towns looking for information on both the material and the moral ef-
fect of bombing. The region surveyed was west of the Rhine and south
of a line from Düsseldorf on the Rhine to Meziéres on the border be-
tween Belgium and France. It contained all of the places bombed by the
Americans (who never ventured more than about sixty miles from their
base of operations), all of those bombed by the British except for a few
cities east of the Rhine to which the Allies did not have access after the
war, and some of the targets bombed by the French.274

While American bombing efforts had directly supported the St. Mi-
hiel and Meuse-Argonne campaigns, discrete data on the effects of those
efforts were hard to obtain after the war; it was especially difficult to
distinguish the effects of aerial bombing from those of long-range artill-
ery. Most of the American survey dealt with British and French opera-
tions against industrial and communications targets well behind the
lines. In all, the teams visited 140 towns, 60 percent of which were able
to provide pertinent data. In other places, data were either not available
or had been destroyed or taken away by retreating Germans. The teams
produced sixty-five separate reports, a few of which surveyed more than
one location. In addition, the survey included a concluding overview
and suggestions for the future.275 Comparing the American survey to the
British survey allows one to detect both the consistencies in and differ-
ences between the two assessments. The Americans, because they fo-
cused mainly on British and French bombing, could be reasonably ob-
jective: no wartime claims had to be defended for the U.S. Air Service.
For the most part, they reported damage matter-of-factly: estimates and
monetary totals were drawn from factory and town records, police re-
ports, and insurance claims. But the analytical methods employed by
the Americans were no more sophisticated than those used by the Brit-
ish, and American reports—like the British reports—were peppered
with general and undefined phrases like “considerable damage.”

As most long-distance attacks involved only a limited number of
planes dropping a handful of small bombs, extensive damage rarely re-
sulted from any one raid.276 An exception that impressed itself on the
Americans was the Thionville raid of 16 July 1918, where a bomb hit a
munitions train and caused shells to explode, setting fire to the freight
station and other buildings in the vicinity.277 Besides such dramatic epi-
sodes, the Americans obtained information on railway traffic delays as
well as the average time needed for repairs. They reported that while
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bombing held up railway traffic at smaller stations, at larger stations
more extensive marshaling yards allowed trains to maneuver around
damaged tracks and stay more or less on schedule.278 The American
survey concluded that the majority of damage done at the important
BASF of Ludwigshafen was caused by falling shells and debris from
German anti-aircraft guns. It also claimed that the moral effect of
bombing had done the most to curtail output at the plant through low-
ered worker morale and losses in production due to air raids.279 Reports
on German towns frequently specified lost working hours due to raids
or air raid alerts. Like the British, the Americans were impressed with
the indirect effects that might be realized from bombing—specifically
the loss of production (from both time in air raid shelters and lowered
worker morale), the cost of establishing and maintaining defenses (in-
cluding shelters, anti-aircraft batteries, and home defense flights), and,
in general, the diversion of resources from offensive to defensive
purposes.280

Estimations of the moral effect in the American survey suffered from
the same limitations as the British survey, namely, the phrase did not
lend itself to ready or reliable quantification. In reporting on it, Ameri-
can survey members conscientiously wrote up summaries of interviews
with factory owners and municipal officials. In general, though, the task
was difficult and elusive. And the simple fact that they had been sent
out to search for evidence of bombing effects set up expectations in the
minds of survey members that such evidence existed. On the other
hand, in some instances the Germans revealed a tendency to downplay
such effects for the sake of national or personal pride.281 Even if all
assessments of moral effect were inherently imprecise, however, the U.S.
survey’s repeated references to it indicate that it was accepted as a sig-
nificant, integral element of aerial bombardment. The report on Co-
blenz stated for instance that, “everyone interviewed [was] of the opin-
ion that the morale of the people was very much shaken by air raids,
and the chief engineer at the railroad station stated that the efficiency of
his employees was greatly impaired.”282 Such explicit attention high-
lighted the concept and extended its influence into future studies.

Like the British, the Americans portrayed civilian workers as subject
to nervous strain under bombardment; indeed, the U.S. survey sug-
gested that women were particularly vulnerable and prone to hysteria.283

Perhaps the most dramatic statement regarding the moral effect was
included in the report on Metz, where it was argued that bombing “had
a tremendous effect upon the morale of the workers and civilians,” and
“a crew of 250 civilians as well as several hundred soldiers were kept
on hand to repair the damage from bombs.” Extrapolating in a manner
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similar to the British team, the authors concluded that if the bombing
had continued “a month or so longer, it would have been impossible to
keep employees at their duty.”284 But the American survey also made
clear that when workers were exposed to consistently dangerous condi-
tions, they frequently could be mollified by increased wages—and this
step was necessary only on rare occasions. Most workers stayed on the
job, and, when required, proceeded to shelters in an orderly fashion.
Officials at Burbach claimed, for instance, that “[t]he workmen main-
tained a fairly good working standard in the factory and many were
glad when an alert was signalled because it meant a loaf for a while.”
Similarly, officials at the Meister Lucius works claimed that their em-
ployees were “most loyal,” and put “their best efforts into their work at
all times.”285

When civilians (other than factory workers) were considered as a sep-
arate category, the reported results were similarly inconclusive. At
Düren, where one raid (on 1 August 1918) had caused thirty deaths, it
was reported that “the German population consider the attack on the
unfortified town of Düren an outrage and there is no doubt but that the
morale of the people was greatly lowered and later alerts nearly caused
panics.” The Thionville report argued that while the morale of the peo-
ple had generally held up well, it “rapidly dropped” toward the end of
the war when the bombing became heavy, “and the mental strain under
which the people labored seemed to have been enormous.” The bur-
gomaster of Ehrang said that the raids had a great effect on the people
of the area, causing nervous breakdowns, calls for a cessation of hostili-
ties, and agitation for a ban on the bombing of towns. The concluding
section of the survey argued that during one raid against Ehrang, three
people had died from fright.286 On the other hand, the survey report on
Cologne (which had been said to suffer a decline in factory worker
morale) claimed generally that “[t]he moral effect on the people was
rather insignificant,” and added that “the people were in general quite
stoical, the feeling being that Cologne was a fortified city and the Allies
had a right to bomb it. After the first raid, the people became quite
resigned.”287 Bonn was bombed for the first time on 31 October 1918. If
its people were aware of raids in other towns they did not seem to be
terribly worried about them: it was reported that the people “would not
take shelter during alerts.”288

As would be discovered again in the Second World War, the cause
and effect relationship between bombing and civilian morale was com-
plex and not conducive to ready generalization. The public reaction to
bombing might vary a great deal according to local circumstances and,
in particular, the degree to which the population felt the government
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was making efforts on its behalf. And popular anger and indignation
could be mistaken for panic, even if there was no clear evidence of the
latter.

The conclusions of the American investigators were compiled in a
final “Narrative Summary,” which included the main observations sa-
lient to the Allied effort. Some of these paralleled British observations,
including an emphasis on German production losses due to both raids
and alerts. In the subsection titled “Moral Effect,” the authors ringingly
declared, “It is certain that air raids had a tremendous effect on the
morale of the entire people.” With reference to the German air defense
system, they asserted, “The enormous expense of maintaining balloon
barrages, home defense flights, and anti-aircraft artillery must be an
indication that the material was needed as well as that the popular
clamor for protection was great.”289

But the conclusions of the American survey did not completely coin-
cide with those of the British survey. Indeed, in the subsection of the
Summary called “Criticisms of Bombing in the Present War,” the Ameri-
cans took issue with the British—that is, Trenchard’s—operational ap-
proach. Making a point in common with the Air Staff in London, the
Americans claimed that the greatest failing of British bombing was that
it was inefficient, suffering from “the lack of a predetermined program
carefully calculated to destroy by successive raids those industries most
vital in maintaining Germany’s fighting forces.” The U.S. survey further
stated, “Evidence of this is seen in the wide area over which the bomb-
ing took place as well as the failure of crippling, beyond a limited ex-
tent, any one factory or industry.”290

The Americans perspicaciously noted dissent among the British ranks
regarding targeting policy, pointing out that “these [British] officers . . .
did not believe they were getting the best results possible and that while
the wish . . . to ‘bomb something up there’ might have appealed to
one’s sporting blood, it did not work with the greatest efficiency against
the German fighting machine.”291 Their survey also explained that, upon
visiting the British for three days, one American officer learned of the
attitude of “disgust” held by one “British bombing expert” toward the
Independent Force’s policy of pursuing “unintelligent targets.”292 That
the British displayed such internal dissension indicates that the divisions
between Trenchard’s staff and the Air Staff in London were deep and
bitter. Interestingly, the Americans also criticized the British tendency to
attack cities in general rather than specific military targets within cities;
they referred to the latter alone as “legitimate targets.” While the Amer-
icans were quite willing to concede that bombing had indirect effects on
the state subjected to it, they were not convinced that it had translated
into distinct military advantage with discernable effects on the enemy
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fighting forces. Addressing this, they wrote, “This investigation has de-
cidedly shown that the enemy’s morale was not sufficiently affected to
handicap the enemy’s fighting forces in the field.” They concluded that
bombing targets erratically was inefficient and unproductive.293 Stressing
the point, they argued, “Bombing for moral effect alone . . . which was
probably the excuse for the wide spread of bombs over a town rather
than their concentration on a factory, is not a productive means of
bombing. The effect is legitimate and just as considerable when attained
indirectly through the bombing of a factory.”294

Finally, and significantly, the American survey concluded that to ob-
tain useful results in future wars, one must first make a “careful study”
of the different kinds of industries in an enemy nation, and ascertain
“how one industry is dependent on another and what the most impor-
tant factories of each are.” The authors added, “A decision should be
reached as to just what factories if destroyed would do the greatest
damage to the enemy’s military organization as a whole.”295 In this they
clearly favored the Tivertonian rather than the Trenchardian approach
to long-range bombardment. Of course it is impossible to determine
whether the Americans, if they had had the chance, would have fol-
lowed their own advice: their virgin status with respect to bombing
surely gave them the freedom to be critical of their allies’ efforts. In any
event, the criticisms leveled at Trenchard by the London Air Staff
clearly resonated with them. American air planners took these seriously,
not only at the time of the survey, but in the years following the war.
The American observers were convinced that a more systematic analysis
of target sets, and a more deliberate, concentrated attempt to destroy
one key target after another, would prove beneficial in the prosecution
of a program of strategic bombing. Ironically, the ideas in which Tiver-
ton and his colleagues had set such store were heeded by the Americans
and incorporated into what eventually would become the American
canon on strategic bombardment.296

❈ ❈ ❈ ❈ ❈

While there had been no consensus on the role that aircraft might play
in war prior to 1914, there had been a good deal of speculation—
particularly on the potential role of aerial bombers. These were used in
the war, and while they remained on the margins of overall national
effort, they nonetheless captured public and governmental attention.
The limited experience of bombing—and of being bombed—would
provide the foundation on which speculation about future air wars
would come to rest. In Britain, that experience was interpreted in a
context that highlighted prewar concerns and anxieties about the ro-
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bustness of national polities, particularly urban working classes, at war.
And the interpretation was shaped in accordance with the predilections
and views of a particular individual—Trenchard—and the institutional
needs of the service he would head after the war. This would cast a long
and important shadow over the RAF’s interwar years.

The Americans were little more than observers in this early phase of
air warfare, but their interpretations of World War I strategic bombing
would come to matter as they assumed an increasing role in world af-
fairs and ultimately prepared to fight the Axis powers. They borrowed
heavily from the British, but they also applied their own analysis to
what they observed, emerging with a set of ideas that was in certain
respects hostile to the Trenchardian view. Significantly, however, both
British and American airmen believed that long-range bombing could be
used to important effect in war, and that modern industrial nations had
exploitable weaknesses and vulnerabilities (in large part because of their
complexity and interdependence). The next two chapters will examine
how these ideas evolved in the context of the turbulent 1920s and
1930s, how they interacted with public expectation, and how they influ-
enced national defense policies on both sides of the Atlantic.
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Britain in the Interwar Years

In the aftermath of the war, the young RAF faced an immediate fight
for its institutional life. Though it survived, it had to articulate an ongo-
ing raison d’être as a separate service. This requirement had the effect of
elevating the role of strategic bombing above other tasks, and compel-
ling the RAF’s leadership to continue protecting its wartime bombing
record in the exaggerated terms that Trenchard had employed in his
own defense. Aggressive arguments for the continued existence of an
independent air force helped establish a pattern of exaggeration that
ultimately would help to create a gap between RAF declaratory policy
and its actual capabilities. In addition, Trenchardian policy was vague;
it lacked clear guidance, particularly on questions of targeting. Public
articulations of RAF thought worried the other services, and fostered
popular expectations about air warfare that would prove, ultimately,
self-deterring for Britain. As a new war approached, RAF leaders would
struggle to close the divide between rhetoric and reality by figuring
out—in ways that Trenchard had not—how actually to plan and wage
a major strategic air campaign.

The chapter necessarily begins with a further examination and elab-
oration of two important and related ideas from the World War I expe-
rience that would strongly influence British interwar thinking about
strategic bombardment: the theory of the offensive and the “moral ef-
fect” of bombing. Indeed, they would prove central to RAF planning
and decision making in the 1920s and 1930s.

THE OFFENSIVE THEORY OF AIR POWER

Trenchard attached great weight to offensive tactics, embracing the con-
viction that air war must be guided foremost by a commitment to the
“relentless and incessant offensive.” This emphasis fit into his preexist-
ing conception of effective behavior in wartime, and it was, in addition,
reinforced by his wartime experience and by his subsequent need to
explain his actions in the two key posts he held during the most difficult
and consequential war his nation had ever fought. In particular, Tren-
chard’s emphasis on the offensive helped to justify the heavy casualties
that otherwise might have been an embarrassment to him.1
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Trenchard had spent the formative years of his career in a military
environment wholly permeated by the idea that wars are fought and
won through an unshakable commitment to the offensive. The forces
shaping this environment have been explained in detail by others. What
is important here is simply that the theory of the offensive, which suf-
fused European military thought at the end of the nineteenth century
and the beginning of the twentieth, stemmed from both the interpreta-
tion of past war experience and the inherent ability of an offensive pos-
ture to serve particular and important institutional needs of military
organizations.2 Certainly the Royal Flying Corp’s commitment to offen-
sive tactics was influenced by observed French experience at Verdun and
cemented by the interpretation of experience at the Somme in 1916.
Trenchard’s September 1916 memorandum on offensive tactics was
widely cited and reproduced, and it became part of the early canon on
air tactics—a guide to action in a new war-fighting medium.3 RAF pa-
pers written just after the war consistently stressed the offensive. For
instance, an early postwar paper titled “Air Superiority” argued, “An
enemy air offensive more intensive than our own must be met by re-
newed efforts on our part. Never must a defensive role be forced upon
us.”4 Once Trenchard had drawn particular lessons from his Somme
experience and had committed himself to these publicly, it was natural
that he would remain largely consistent in his views even as he applied
them to a new realm.5 But the application of an offensive posture to
tactical and strategic aviation would pose different problems. With re-
gard to long-range bombing, the key question was how to fly deep into
enemy airspace repeatedly, without suffering prohibitive losses in the
face of enemy defenses.

During World War I, the underdeveloped state of communication be-
tween air and ground often worked to the advantage of enemy bombers.
Fighter scouts had to fly sweeps over large areas in the hope of finding
bombers—a practice that was difficult in the daytime, and doubly diffi-
cult at night. This made it possible, though risky, for bombers to oper-
ate without escorts to defend them. While at the helm of the Indepen-
dent Force, Trenchard became well aware of the threats to his bomber
force. His earliest conceptions for a long-range force, articulated in
1917, had envisioned a need for fighter escorts and for self-defending
bombers.6 In his negotiations with Lord Weir over command of the IF,
Trenchard addressed the requirement for “fighter types of aircraft” to
enable bombers “to carry out their work properly.” In taking up his
new job as General-Officer-Commanding (GOC), IF, however, Trench-
ard was reluctant to divert too many fighters to the IF from RFC units,
and so requested only that he be given a future claim on aircraft allotted
to the Expeditionary Force. By the time of the armistice, however, Tren-
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chard had only one fighter squadron attached to the IF. Existing aircraft
were tied up with the ongoing German offensive, and continued pro-
duction problems slowed the pace of new construction.7

Trenchard sought, on repeated occasions, to persuade his colleagues
to provide him with increased numbers of fighters to aid the work of
the IF. In a letter to Sykes of 4 August 1918, for instance, he requested
fighter squadrons “to drive the Hun fighter scouts still further back into
their own country.” He also discussed the possibility of using some
bombers as fighting machines, and of increasing the armament on
bombers so that they would be better able to protect themselves. But
until such steps could be taken, he argued, his best recourse was “to try
to educate everybody to think as I do, i.e., that if we bomb them harder
than they do us this is the best and only defence.” He concluded, “I
want you to impress upon all your people at home and upon everybody
else you can that we must not be allowed to become a defensive force.”8

The Air Staff in London, also concerned about the problem, suggested
that the GOC, IF employ massed bomber formations for greater self-
protection. This solution had its limitations since the IF was under-
strength to begin with, but it at least implied that Trenchard might have
rethought his tactics.9 Short of this, he chose to make do, ultimately
falling back on his predilection to “bomb them harder than they do us.”

After the war, Trenchard downplayed the bomber escort issue; he in-
stead argued that the key to a successful bombing campaign was to
press it harder than the enemy by maintaining a constant offensive with
the bombers available. Writing at the outset of the Second World War,
aviation author J. M. Spaight recalled Trenchard once telling him that
“ten bombers can be made to do the work of thirty, or of a hundred. All
that is needed is to send them in again and again.” Elaborating on
Trenchard’s views, Spaight wrote, “And it is not the destruction of life
of property which the bombers cause that matters; it is the destruction
of morale, the disturbance of life, the dislocation of routine. The moral
effect is far more important than the material. Keep on raiding: that is
the right strategy in the air, according to the Trenchard school.”10 Such
a strategy presumes, of course, that sufficient bombers survive—or that
adequate replacements will be forthcoming.

As the first postwar Chief of Air Staff, Trenchard could insure that
his ideas received attention. The RAF’s January 1921 paper “Air Power
and National Security” argued that “in the offensive lies the surest de-
fence, and it will be necessary to carry the war into the enemy’s country,
to attack his aerodromes, factories, military and naval establishments
and generally force upon him a defensive role.” By 1924, Air Staff doc-
uments were beginning to argue that it was more effective to launch an
immediate bombing offensive against vital centers than to bother with



72 C H A P T E R  2

initial counterforce attacks on the enemy air force.11 A determination to
seize the initiative and force upon the enemy “a defensive role” became
the Air Staff’s cardinal objective. While this had organizational benefits,
it also reflected the interpretation of past experience.

Trenchard and his colleagues had been heartened by their perception
(articulated in the bombing surveys) that IF efforts, even though largely
without apparent material result, had caused German industrial facili-
ties to issue repeated air raid alarms. In this they saw important indirect
effects (a major component of the phrase “moral effects”): widespread
inefficiencies and loss of production caused by the threat of imminent
bombardment by small numbers of aircraft. This perception had been
reinforced by German raids on Britain, when small contingents of zep-
pelins and bombers had imposed disruption and delay—in addition to
physical damage—during the early raids in particular. This apparently
large payoff for a relatively small investment seemed to argue strongly
in favor of an offensive stance; indeed, fearing this payoff to Germany,
the British government had resisted instituting air raid alarms to warn
of potential attacks. Similarly, in the aftermath of the 1917 Gotha raids,
members of the government had been highly exercised by the need to
recall fighters from the western front to meet public demands for im-
proved protection. Those demands had been unsettling to a government
already concerned by labor unrest and the prospect of political up-
heaval stemming from the many dislocations of a long and unpreceden-
tedly costly war. Policymakers were equally concerned by the large
numbers of personnel and material ultimately devoted to coping with
the German Gotha / Giant threat—a threat very modest in terms of the
numbers involved. Indeed, policymakers understood that a driving mo-
tive for the German air offensive had been to force the British into a
defensive stance that would drain resources from the fighting front.12

Extrapolating, Trenchard argued that the side willing to prosecute a
sustained and relentless offensive would eventually “throw” its enemy
into a defensive stance characterized by a deeper and deeper commit-
ment to homefront industrial and civil protection.

These themes began to appear with regularity in official writings. In a
paper written for the newly opened RAF Staff College (and published
by that body in 1923), Wing Commander J.E.A. Baldwin focused on
the idea that air raids could cause long periods of delay and disruption
at a factory, even when the raid itself did little or no physical damage.
He pointed out that the British offensive effort had compelled the Ger-
mans to pull resources back from the front, to divert labor to defense,
and to expend “vast sums” on shelters and warning systems.13 Similar
sentiments were articulated by Air Vice-Marshal Sir H.R.M. Brooke-
Popham, who would become the first commandant of the Staff College.
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In a lecture to the Royal United Services Institution, given shortly after
the war, he drew pointed attention to “the amount of manpower and
material that is absorbed in the endeavours to obtain protection from
aircraft.”14 Following up on this theme in a 1924 lecture to the RAF
Staff College, he offered an officially sanctioned RAF interpretation of
the past and the future of air power in warfare. One of its key sections
discussed the effects of German bombing of Britain—in particular the
scale of the British defensive effort needed to cope with a handful of
German bombers: in order to respond to a limited German offensive,
the British had, from February 1918 onward, some 270 aircraft and
over 13,000 men employed on searchlights and anti-aircraft guns.
Brooke-Popham emphasized that “[t]he total number of German aero-
plane flights over to England was 452; the total number of aeroplane
flights made to beat off their attacks was 1,882, over four times as
many.”15

In Trenchard’s eyes, these human and material resources devoted to
defense represented a potentially significant loss to the critical offensive
aspect of the war effort. In fact, the wartime experience had traced only
the very steep, initial portion of a diminishing marginal returns curve.
The relationship between defenders needed and attackers faced is
sharply nonlinear: defenders require a certain number of aircraft simply
to cover the relevant airspace, even if few bombers attack—the require-
ment is driven more by the area to be defended than the size of the
attack. Hence a small attack still requires a relatively large defense to
defeat it. But once defenders have deployed enough fighters to make it
likely that any given raid will be intercepted, further increases in
bomber fleets do not much increase the number of fighters needed to
defeat them. All air forces discovered this in the Second World War, but
by 1918 none had seen more than small raids, and thus all they had
observed were the needs of defending against small attacks, which
seemed disproportionate.

Trenchard adamantly insisted that an air force simply could not af-
ford to surrender voluntarily the strategic initiative, and therein start
down the slippery (and inevitable) slope to defeat. In language that
echoed his Edwardian mindset and training, he emphasized national
character, declaring that the aim was the destruction of the enemy’s will
power: “The one that stood it longest would win. . . . If we could keep
going longer than the enemy, that was where we would score. It was not
a matter of mathematical calculation.”16 Here Trenchard downplayed
analysis—not to mention the often staggering losses endured by his
own forces in wartime—in favor of exhortation. But his argument
nonetheless would help to form a foundation on which a significant
piece of the RAF’s interwar declaratory policy would come to rest.
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The lessons drawn from World War I experience were attempts to
make sense of perceived reality. But they, too, were selective and prob-
lematical.17 The need to put a positive face on British bombing results
caused a greater emphasis to be placed on “indirect effects” than was
warranted. Limited feedback, rudimentary methods of analysis, and or-
ganizational interests contributed to the problem. A more systematic
and detailed look at the effects of bombing and its costs might have
helped clarify the picture, setting up a better basis for future planning.
Certainly the British raids had imposed a defensive cost on Germany
and compelled nontrivial investments in air defense. In the end, though,
the damage and disruption caused by air raids in Germany lowered
output and production only marginally, and the temporary deficits often
could be quickly recouped by those bombed.

Another factor complicating interpretations of wartime experience
was the tendency (in some RAF circles, among certain popular writers,
and among the public at large) to overemphasize the impact of early
zeppelin and Gotha raids and, conversely, to deemphasize the outcomes
of later raids. To be overly impressed by initial experience and to mini-
mize subsequent information that diverges from it is a common cogni-
tive error. Once a particular interpretation of an event has taken hold,
new information bearing on it will not have the same impact it would
have had earlier.18 In this case, the early raids were an indelible trauma
that could not be wholly erased by subsequent events. The early zep-
pelin and Gotha raids, when the British were caught unprepared, man-
aged to inflict damage disproportionate to the size of German resources
committed. And the lucky shot later on, such as the direct hit on the
Odhams Printing Works in 1918, helped perpetuate the perception that
British defenses were somewhere between inadequate and futile.19

But with respect to both zeppelin and Gotha/Giant raids, British de-
fenses improved over time, and the cost to the Germans increased corre-
spondingly. Indeed, from the German perspective, the air war looked
very different. While it did manage to tie up resources in Britain, it was
disappointing in other respects. Improved British defenses forced night
flying, which in turn complicated the nemeses of long-range bombing—
mechanical difficulties and weather. These took an inevitable toll: of the
sixty-two German planes lost during the Gotha/Giant raids, forty-three
were lost to operational accidents. British defenses accounted outright
for the downing of another nineteen planes—nearly one-third of total
German losses. Indeed, during its year of operation, the German
bomber force “England Wing” was, in effect, wiped out nearly twice
over. The German bomber raid flown on the night of 19 May 1918 had
been so costly to its perpetrators—over 20 percent of the attacking
force was lost—that it helped persuade them to reorient their bombers
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to tactical roles on the continent. The Germans came away from the
war unconvinced that the investment in the Giant bomber—in con-
struction costs, maintenance, and servicing—had been worth the effort.20

After the war, Trenchard took the stance that defense-oriented expen-
diture should be minimized so as to free as many resources as possible
for the prosecution of an all-out bomber offensive against the enemy. As
we shall see, Air Staff opinions were not uniform on the issue of the
offense-defense balance for indigenous forces, and Trenchard would not
have his way entirely in this particular realm. Many in the RAF felt it
was essential to do the kind of mathematical calculation that Trenchard
eschewed: to find the ideal proportion of fighters and bombers that
would both facilitate an aerial offensive and enable the homefront to
hold out in the meantime. This meant that home air defense was never
neglected in the interwar RAF; in fact, it would develop successfully—
albeit out of the limelight—through the interwar years.21 If he had to
compromise on this issue, however, Trenchard did what he could to
insure that RAF public proclamations strongly emphasized an offensive
posture. This was a way of maximizing both the organizational strength
of the RAF and the deterrent value of aircraft, but it had some problem-
atical ramifications. First, it implied that victory corollated mainly with
an immediate, all-out air offensive. And second, it helped to encourage
an environment in which the fallacy that the bomber “will always get
through” could thrive.

These ideas were particularly consequential when combined with
fears of future air war, and official interwar civil defense planning as-
sessments. (As early as 1922 Lord Balfour was issuing dire predictions
that a continental enemy could drop on London “a continuous torrent
of high explosives at the rate of seventy-five tons a day for an indefinite
period.”) In the early 1920s, the Air Staff claimed that in a future war
involving attacks on Britain, one could assume fifty casualties per ton of
bombs dropped. But this multiplier was highly problematical because of
the error-laden way in which it was derived from the World War I expe-
rience. Richard Titmuss, official historian of Britain’s World War II so-
cial policy, explained, “This simple and easily remembered multiplier
soon acquired a validity to which, in statistical theory and for other
reasons, it was hardly entitled.”22 The Air Staff’s math went largely un-
questioned even though there were plenty of grounds for questioning it,
and was maintained through the interwar years. As a result, the ques-
tion of how to fill the requirement for enormous numbers of doctors,
ambulances, and hospital beds became an unhappy and constant refrain
for domestic planners. And, as the estimated tonnage of bombs deliver-
able by the Luftwaffe grew throughout the thirties, the multiplier of
fifty produced continually higher estimated casualties. Trenchard’s solu-
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tion, to bomb the other side harder, was of limited comfort at best to
those approaching the issues from a civil defense perspective.

THE “MORAL” AND THE “MATERIAL”

The Trenchardian notion that an enemy state could be thrown on to the
defensive through bombing presumed that its government would be re-
quired to devote more and more resources to civil protection in re-
sponse to popular demands for it. Since it would be impossible wholly
to control one’s own domestic population, the only way to cope would
be to steal a march on the enemy and remain more aggressively commit-
ted to a continuous aerial offensive. When pared back to its essential
premises, the “relentless and incessant offensive” theory rested on the
assumption that one’s own state, if possessed of an adequate air force
and the right notions about how to use it, could be tougher and ulti-
mately more determined than one’s enemy (who, presumably, would be
attempting the same thing). Aiding in the effort to predominate would
be any qualities of steadfastness and strength of character possessed by
one’s population. These were, of course, relative rather than absolute:
even if one’s own population possessed weaknesses and vulnerabilities,
they needed only to be less than the enemy’s. Trenchard had to be able
to argue that the British, despite inherent weaknesses, would not suc-
cumb first. Here he relied on the relative qualities of the British com-
pared to other European states, and an insistence that British leaders be
prepared to dedicate themselves with incomparable determination to an
early, large-scale air assault.

For the enemy state’s civilian population, being “thrown” onto the
defensive would come about mainly through the cumulative “moral ef-
fect” of being bombed: popular fear, disillusion, and demoralization
leading to lost work hours, lowered production, and, ultimately, per-
haps, political upheaval. These were the national-level parallels to the
battlefield moral effect felt by soldiers and groups of soldiers in war.
Expectations about the moral effect had been, as we have seen, imbed-
ded in the prewar literature on air power, and were repeatedly articu-
lated during the war itself. But perhaps the reason the idea was deeply
rooted and broadly accepted was because it seemed intuitive. The pros-
pect of aerial bombardment aroused in many a primal fear of total vul-
nerability: there would be no shelter, no refuge from the worst ravages
of technology. When combined with the apparently commonsense ex-
trapolation that air forces would grow in size and that chemical weap-
ons (gas) would form part of the future arsenal of long-range bombers,
the fear became particularly potent.
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By emphasizing moral effect during the war and in his final dispatch,
Trenchard exploited a phrase already well understood in his social and
cultural milieu, and firmly established in the professional context in
which he worked and fought.23 In his 1916 memorandum on the pri-
macy of an offensive posture in the air, he wrote, “[T]he moral effect
produced by a hostile aeroplane . . . is all out of proportion to the dam-
age which it can inflict.” He added, “The sound policy which should
guide all warfare in the air would seem to be this: to exploit the moral
effect of the aeroplane on the enemy, but not to let him exploit it on
ourselves.”24 The March 1917 edition of the RFC’s manual “Fighting in
the Air” had asserted that the psychological impact of aircraft is similar
to the psychological impact of a successful cavalry action, and that the
“moral effect produced by an aeroplane is also out of all proportion to
the material damage which it can inflict, which in itself is considerable.”25

In moving from the tactical realm to the strategical realm, Trenchard
took the idea with him. Now, however, it applied not just to fighting
men and their leaders, but to entire societies. The transfer seemed natu-
ral enough: the idea that modern war was nothing less than an all-out
struggle between states (requiring all their resources) had been a funda-
mental tenet of the German school, and the argument had resonated in
England. In 1905, for instance, Maj. Stewart Murray referred to “these
days of scientific warfare when wars are waged by great empires with
the whole united force of their peoples.” The “total” nature of the
Great War had been lost on no one who lived through it. Sir Frederick
Sykes, in his June 1918 paper, “Review of Air Situation and Strategy for
the Information of the Imperial War Cabinet,” described what he called
“national attrition”: “The entire population and the whole weight of
the resources and industries of the opposing nations are thrown into the
balance. The success of the armies or fleets entirely depends upon the
energy and ‘moral’ of the nation supporting them.”26

The personnel of the new Royal Air Force well understood that their
service had been brought into existence largely as a result of popular
demands for protection and reprisal raids against Germany in the face
of the 1917 air attacks on Britain. Indeed, soon after the war, Trenchard
characterized the birth of the RAF as “owing to the great popular out-
cry.” While he certainly resented this fact at first, he nonetheless had felt
compelled to answer to public expectations for air power.27 After the
war, Trenchard appropriated “the great popular outcry,” promising to
provoke and exploit it, through aerial bombing, amid Britain’s enemies.

If one believed that urban industrial workers already were burdened
by their crowded, demeaning environment and alienated from their la-
bor, then it was certainly reasonable to think that the overwhelming
stresses of modern warfare might lead to popular rebellion. During
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World War I, British policymakers had been pleased to discover that the
war was genuinely popular initially, but they were nonetheless deeply
concerned by homefront trends they perceived in 1917–18. As noted
above, Lloyd George’s government could not escape ongoing worries
about labor troubles and nagging fears about the robustness of the
homefront in general: the munitions strikes in London, industrial unrest
in Tyneside, and the rail strike of 1918 resonated with officials’ gravest
fears since, as historian Brock Millman has pointed out, “a rail, ship-
building, or munitions shutdown in total war is tantamount to defeat.”28

The potentially volatile situation inherent in these circumstances kept
many authorities on edge and wondering if domestic events might un-
dermine the morale of soldiers on the front, and generally imperil the
prosecution of the war.29 Fears of possible domestic collapse in wartime
Britain almost certainly facilitated the interwar tendency of the British
to accept the idea that Germany had succumbed, in the autumn of 1918,
to an unraveling homefront.

The interpretation of First World War experience and the ramifica-
tions it seemed to hold had been conditioned by expectation, which, in
turn, had rested on nagging fears about social stability, degeneracy, and
the potential for political upheaval; initial experiences and “might have
beens” strongly influenced official memory of events. In the absence of
such expectation, a somewhat different interpretation might have been
possible. The behavior of the British public in the First World War had
been generally admirable. Overall, the public had revealed (and taken
pride in) a propensity for steadfastness, orderliness, and determination.
Though there was certainly disruption, exhaustion, and popular resent-
ment of perceived government incompetencies, the likelihood of home-
front collapse was less than officials had feared. Despite the very large
numbers of people using the Underground and public buildings for shel-
ter, for instance, stampedes of panicked crowds were very rare.30 While
the zeppelin and Gotha / Giant raids had caused some outbreaks of pub-
lic discontent and disorder, these had rarely become grave, uncontrolled
problems for civil authorities. For many, the raids had the effect of ex-
citing British desire to prevail in the war; it was not infrequently the
case, for instance, that the numbers of prospective soldiers turning
up at recruiting stations increased in the aftermath of the zeppelin raids.31

Lost work hours were inefficient, and labor problems were certainly
unsettling to authorities—but neither had been paralyzing to the war
effort. Finally, as noted above, air defenses had, in fact, improved mark-
edly following the early zeppelin raids, and again following the early
bomber raids. The public mood always strengthened when citizens felt
that government and military officials were making genuine and ener-
getic efforts on their behalf.
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Some officials perceived this. Chief of the Imperial General Staff Sir
William Robertson was convinced that, instead of panic, the raids had
caused greater determination among the British people. And Winston
Churchill made a similar argument while serving as Minister of Muni-
tions. Though an advocate of air power, Churchill nonetheless had a
sense of its limitations. In a memo he wrote in late October 1917, “Mu-
nitions Possibilities of 1918,” he argued, “It is improbable that any
terrorization of the civil population which could be achieved by air at-
tack would compel the Government of a great nation to surrender. . . .
In our own case we have seen the combative spirit of the people roused,
not quelled, by the German air raids.” He added, “Nothing that we
have learned of the capacity of the German population to endure suffer-
ing justifies us in assuming that they could be cowed into submission by
such methods, or, indeed, that they would not be rendered more desper-
ately resolved by them.”32 Competing hypotheses on the steadfastness of
civil populations under bombs were never reconciled, however. In the
absence of detailed analyses, a debate remained. The interwar years saw
ongoing labor-management strife, constant and frequently intense fears
of Bolshevism, and deep concerns about technological determinism. All
these helped maintain an atmosphere of anxiety that nurtured alarmist
prognostications and ultimately stirred support for the RAF in political
circles. This atmosphere proved to be a growth medium for air force
institutional interests, allowing Trenchard to stress the centrality of an
aerial deterrent to British defense, and to rely on claims about the moral
effect in relation to past and future air wars.

Trenchard was able to use his “twenty to one” calculation to good
effect: after the war, echoing proclamations of the moral effect appeared
consistently in official RAF memoranda, policy statements, essays, lec-
tures, and examinations. In his December 1919 lecture to the Royal
United Services Institution, Brooke-Popham would tell his audience that
“[t]he material effect of bombs is . . . small compared to its moral ef-
fect, and I think most people will agree that bombing from aircraft has
considerably greater moral effect than ordinary shelling. This of course
applies with still greater force to towns and places far behind the line
which, at any rate previous to the war, considered themselves immune
from attack.”33 Likewise, the January 1921 Air Staff paper, “Air Power
and National Security,” warned that in a future air war, the material
damage would be great, but “the moral effect will be more far-reaching
still.” Significantly, the authors argued, “The dislocation of national life
and of the work of factories, the damage to centres of food supply . . .
and the widespread fear of personal injury . . . may force us to comply
with the demands of the enemy without a single surface action being
fought.” The remedy, they explained, would lie in the prosecution of an
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aerial offensive designed to carry the war into the enemy state and force
upon it a defensive role.34 Countless examples of such arguments are
available to any researcher willing to delve even briefly into Air Staff
documents of the early postwar years.35

Hewing to Trenchard’s line, the Committee of Imperial Defence’s first
committee on Air Raid Precautions concluded in 1924 that the moral
effect of bombing in a future war will be “out of all proportion greater”
than the physical consequences.36 Writing later about such committee
conclusions, official historian Richard Titmuss argued, “[I]t seems
sometimes to have been accepted almost as a matter of course that
widespead neuroses and panic would ensue.” Yet he found that this
conclusion rested on assumption rather than analysis: “In sifting the
many thousands of papers, which passed through Governmental agen-
cies during the nineteen-twenties and nineteen-thirties, it is difficult to
find even a hint that this fear of a collapse in morale was based on
much else than instinctive opinion.” And he added that the evidence,
such as it was, had been passed through “a dense and reduplicated veil
of human interpretation.” Among the details sometimes cited were the
number of people sheltering in the tubes during 1917–18, the work
stoppages among the railways, and the number of industrial work hours
lost due to air raids. But there was little systematic evaluation of what
had actually taken place during the war. The consistently dire prog-
nostications of the interwar years, he argued perceptively, could not be
understood “if divorced from the public temper and the time when they
were written.”37

Like its emphasis on the “offensive,” the RAF’s focus on the moral
effect would have important long-term consequences. Trenchard be-
lieved that material effect would be necessary (at least initially) to pro-
voke a moral effect, but he elevated the latter, arguing specifically that it
was the more important of the two consequences of long-range bomb-
ing. This was problematic because it downplayed the fact that bombing
designed to maximize the material effect would not necessarily require
the same operational approach as bombing designed to maximize moral
effects. Also, the emphasis on the moral effect tended to make bombing
seem a simpler enterprise than it really was, since it implied that it
might be enough for bombers merely to get in the vicinity of their tar-
gets. If air raid alarms were virtually as important as raids themselves,
then the operational details of bombing accurately probably did not
matter all that much: it might be enough for bombers simply to trigger
lots of alarms. This helped remove incentives for close, sustained atten-
tion to targeting and navigation.38 Finally, the RAF’s rhetorical reliance
on the prospect of causing enemy collapse helped contribute to domes-
tic popular anxiety about air power and long-range bombardment.
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With the Trenchardian theory of aerial offensive, the RAF had to walk a
fine line between deterring the enemy and frightening the domestic pol-
ity into a state of self-deterrence. If this could be done in the 1920s
when there was no terribly serious air threat on the horizon, it was far
more difficult to do in the 1930s when such a threat appeared in abrupt
and ominous form.

THE RAF’s EARLY POSTWAR YEARS

The early years after the war held challenges for all three services in
Britain as they coped with demobilization, the return to a peacetime
footing, and the requirement for a new conceptualization of British
grand strategy. In 1919, Winston Churchill took over the dual post of
Minister for War and Air. Though he chose to keep Air as a separate
service, he found Sykes’s plans for the postwar RAF too grandiose and
expensive; instead, he prevailed upon Trenchard to oversee a smaller
force. It was indeed ironic, in view of Trenchard’s earlier antipathy to-
ward RAF independence, that he came to play the central role in de-
fending the postwar RAF. After some deliberation, the former GOC, IF
chose to accept the position; on 15 February 1919, he became the Chief
of Air Staff (CAS) once again. This time, however, he would stay, hold-
ing the post for nearly a decade, during which he would have a domi-
nating voice in the public articulation of RAF thought.39 Once estab-
lished in his new job, he fiercely defended his organizational turf,
coping as the older services jealously eyed the RAF and jockeyed to
regain control over their air components. He proved himself shrewd
when the situation called for it, and he found ways to fend off chal-
lenges, often by arguing that the RAF could accomplish tasks that the
other services could not—and could accomplish them efficiently and
inexpensively. Indeed, Trenchard’s bureaucratic talents, intransigence,
and force of will were to make him a crucial asset to the survival of the
still-fragile RAF.40

Trenchard initially resisted Churchill’s fiscal constraints, but com-
promised—insisting that, in return, the RAF be treated as an indepen-
dent service. He realized he would have to move carefully and, initially
at least, avoid a fight to the death with the older services. He soon
realized, too, that he could use fiscal issues to his advantage. He played
his hand skillfully—at one point even implying that he might be willing
to release air cooperation units to the army and the navy.41 While he
probably never intended to allow this, it bought him some time and
temporarily kept his rivals from combining forces against him. He was
quite prepared to make promises that served his short-term interests.
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And he felt he had time: the armistice had removed any serious threat to
Britain for the foreseeable future. In July, Trenchard stated that he did
not think a British strategic bombing force would have to operate in
Europe for twenty or thirty years.42

In August 1919, Lloyd George’s cabinet adopted what John Ferris has
called “strategic axioms” to guide service planning and expenditure: (1)
that there would be no war for the next five to ten years, and the chief
concern would be policing colonial areas; (2) that service strengths simi-
lar to those of 1914 (now including the RAF) would meet those needs;
and (3) that scientific weapons should, to the greatest extent possible,
replace manpower. Though these were never entirely accepted by the
services—and though the Treasury failed to gain any real control over
the military planning in the first few years after the war—they nonethe-
less established parameters within which service debates and struggles
were conducted.43 Outmaneuvering the army, Trenchard argued that the
RAF could offer substantial economies in colonial policing by substitut-
ing aircraft for soldiers and horses (and all their required supplies). Re-
lying on the concept of “air control,” he sought to secure the RAF’s
independent status by making the service useful in the near term. Air
control was, very simply, using aircraft to threaten, intimidate, and
thereby “control” native populations in British colonial territories.
Trenchard used RAF assets, too, in the ongoing struggle against Brit-
ain’s tenacious enemy, the so-called “Mad Mullah” of Somaliland, and
took the opportunity to fulfill Churchill’s desire for cost-effective polic-
ing in Iraq and Palestine.44 The army resented the encroachment, and
both the army and navy condemned as immoral the aerial bombing of
tribal peoples. The RAF countered that bombing was no more indis-
criminate than long-range shelling by the army or the navy.45 Although
air control exacerbated interservice problems and has remained contro-
versial to this day, it helped insure the RAF’s continued survival since it
served Churchill’s interests and offered apparent economies in the re-
gions where it was applied.46 Air control did not entirely replace troops
on the ground, though. Indeed, despite the fact that it raised bureaucra-
tic tensions between the army and the RAF, in practice it produced a
rare interwar phenomenon: examples of sound army-RAF cooperation
in the field.47

Air control also reinforced the RAF’s attachment to the rhetoric of
the moral effect of bombing. One Air Staff Memorandum (1920) ar-
gued, “Aircraft depend to a great extent on the moral effect they create:
this is at present considerable owing to ignorance in the native mind.”
Another claimed, “In the later stages of operations when the enemy has
learnt to conceal himself . . . air action must rely for its effect less on
material damage inflicted than on the effect on the tribal morale of
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constant liability to attack and the consequent continuing dislocation of
daily life.”48 And certain aspects of air control were retained as a mental
model for action, even as the Air Staff contemplated air warfare against
an industrialized enemy: an Air Staff paper of September 1941 explicitly
linked the attack on German morale and interwar air control. It argued
that the former was “an adaptation, though on a greatly magnified
scale, of the policy of air control which has proved so outstandingly
successful in recent years in the small wars in which the air force has
been continously engaged.”49

By the end of 1920 all the services were under pressure from the
government’s Finance Committee. With support from Lloyd George,
who saw his political fortunes increasingly tied to the imposition
of drastic economies, the nation’s economic planners sought to gain
greater control over strategic planning. At this point, Trenchard felt he
had to attack the other services in order to keep the RAF alive and
autonomous, and his tactics became bolder. By early 1921 he was pre-
pared to argue that the RAF could solve all of Britain’s defense prob-
lems. In May he told the Committee of Imperial Defence (CID) that
only the RAF could attack civilian morale, the decisive target in a future
war.50 Though the other services resented his audacity, he found a will-
ing ear among those concerned about the future of air power and its
relationship to Great Britain. The cabinet accepted his case and gave the
RAF primary responsibility for aerial home defense. Trenchard man-
aged another coup in dealing with the independent committee of busi-
nessmen, under Sir Eric Geddes, assigned by the cabinet to propose cuts
in government spending. Though both the War and Admiralty offices
had by then joined forces to argue that disbanding the RAF would pro-
vide economies, the CAS fought off the threat, once again preserving
RAF independence and funding.51

Trenchard was able to tap into what David Edgerton has termed “lib-
eral militarism”: a means of maintaining national security and protect-
ing national interests without having to build and sustain a large stand-
ing army. This sentiment, already strong in Britain, was redoubled in
the aftermath of a costly, disillusioning war fought with mass armies.
The hopeful side of bomber aviation’s Janus face was that, in the event
it failed as a deterrent, it might be able to bring about a swift and
decisive victory that would preclude the horrors of the 1914–18 west-
ern front. The Treasury, liberal and powerful as it was, saw air power
and mechanization as a substitute for manpower.52 But many conserva-
tive voices pushed in the same direction; indeed, aviation held strong
connections to the right-wing in England. A largely conservative air
lobby in Parliament had supported the development of British aviation,
and the right wing press gave prominence and support (financial and
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otherwise) to aeronautical causes. By 1914 the Daily Mail had dis-
pensed some £24,050 in prize money for aeronautical contests. The avi-
ation trade press (including Flight, 1909, and The Aeroplane, 1911)
was likewise conservative, as were the various leagues and clubs (paral-
leling army and navy lobbies) agitating for British world leadership in
aviation. William Joynson-Hicks, Home Secretary from 1924 to 1929—
and a man “capable of seeing Red under every bed”—was also a key
supporter of aviation.53

Trenchard was quick to exploit another opportunity in the early
1920s: the French “air threat.” Unresolved problems with France—
especially French policy in the Ruhr—contributed to a strained atmos-
phere between Britain and its World War I ally. These tensions fostered
among some a gnawing fear of the French air force as a potential threat.
Looking back, it may seem hard to account for this sudden franco-
phobia: France’s air assets (which the Air Ministry overestimated) were
organized to support its army against Germany and posed no true stra-
tegic threat to Britain. But the case illustrates the reflexive fears of many
politicians regarding British vulnerability to an air threat. In 1922,
Lloyd George stated that “if we quarreled with France,” its air force
“would be across the Channel in a few hours.”54 Trenchard, who later
admitted that he was never very concerned about the French, none-
theless exploited the situation. One Air Staff memorandum warned of
ruthless attacks on London, comprised of “high explosive or incendiary
bombs” and “chemical warfare in the most horrible form” including
“lethal or toxic gas containers” and even “infection by bacilli.”55 Parlia-
ment debated the issue, and the cabinet responded with calls for greater
air strength. By June 1923 it approved an expanded home defense air
force (to include both fighters and bombers) allowing for the formation
of fifty-two squadrons by the end of 1928.56 In discussions about the
nature, content, and structure of the newly authorized force, held in the
summer of 1923, the CAS insisted that the goal of the RAF was to drop
the heaviest possible bomb load on the enemy, in order to “trust their
people cracking before ours.” He added that “though there would be an
outcry, the French in a bombing duel would probably squeal before we
did. That was the really final thing. The nation that would stand being
bombed the longest would win in the end.”57

Left to his own devices, Trenchard might have kept to a minimum the
number of fighter squadrons included in the new force. The majority of
his RAF colleagues, however, were not prepared to take so unorthodox
a stand. Christopher Bullock, the dominant civilian in the Air Ministry,
claimed rightly that Trenchard’s views on air defense were colored by
his experiences on the western front.58 After lengthy and important dis-
cussions in which several individuals—including senior staff officer
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T.C.R. Higgins, an expert on home defense in 1918—argued on behalf
of air defense, a compromise was reached that authorized the inclusion
of seventeen fighter squadrons for the fifty-two-squadron force. This
was twice as many as Trenchard preferred.59 It represented a political
compromise within the organization, but it also pointed to a difference
of opinion in the RAF over the allocation of resources in strategic plan-
ning, and—though not fully countenanced at the time—a potential dis-
connect in the logic of emerging RAF declaratory policy. The stridency
and consistency of Trenchard’s position in this debate implied that it
was undergirded by more than a cynical view of institutional interests
or an attempt to maximize deterrence through assertive rhetoric and
posturing. He argued that “it is easy to lose sight of the effect one is
making on the enemy if one is too anxious to safeguard oneself from
attack. . . . Our people would undoubtedly squeal if they were bombed,
but we should find, if we bombed the enemy enough, that he would
collapse before we did.”60 Full and unhesitating commitment to the of-
fensive would be paramount. But the air defense advocates were not
prepared to accept all the ramifications of Trenchard’s orthodoxy on
offensive planning, and their arguments provided for the continued and
crucial evolution of a system of air defense for Britain. Pushing in this
same direction was the fact that the army not only insisted that the RAF
maintain effective air defense, but threatened to seize the role for itself.61

Though its public rhetoric and declaratory policy would remain fixed
on the “relentless offensive,” the RAF would not ignore the air defense
mission.

In an address given to the War Office Exercise at Buxton (April
1923), Trenchard had claimed that a battle for air superiority would
form an initial and separate phase of a continental air war; he also
argued that winning air superiority would depend in large part on such
factors as a “combined organisation composed of night fighting squad-
rons, searchlight companies, anti-aircraft guns and other devices to fight
the enemy’s bombing aircraft by night.” In the same talk, the CAS de-
veloped familiar themes, warning that a future war in Europe would
resolve itself “into a contest of morale between respective civilian popu-
lations.” He asserted that the population which suffered most from air
attacks, or which lacked “moral tenacity” would likely “bring such
pressure to bear on their government as to result in military capitula-
tion.” “It follows,” he concluded, “that if we could bomb the enemy
more intensively and more continuously than he could bomb us, the
result might be an early offer of peace.”62

Just a year later, though, the Air Staff was moving away from the idea
of a separate battle for air superiority. A March 1924 memorandum
argued that even though the “lessons of military history” seemed to call
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for a preliminary attack on the enemy force, the Air Staff did not share
this view. More efficient would be a direct attack on “military objectives
in populated areas” with “the object of obtaining a decision by the
moral effect which such attacks will produce, and by the serious dis-
location of the normal life of the country.” Since long-range, self-
defending bombers were essential to this overriding task, the Trenchar-
dian document argued (in purposefully vague terms): “it may be stated
as a principle that the bombing squadrons should be as numerous as
possible and the fighters as few as popular opinion and the necessity for
defending vital objectives will permit.”63

In the course of events, production of the fifty-two-squadron force
fell behind schedule; and when the “French threat” had abated in light
of the 1925 Locarno Treaties, the leverage of the economizers in the
Treasury grew. With easing international tensions, Prime Minister Stan-
ley Baldwin’s government (November 1924–June 1929) chose to con-
centrate its efforts on domestic programs, and on strengthening the war-
battered British economy.64 With the backing of the cabinet, Chancellor
of the Exchequer Winston Churchill was able to impose economies on
the services in 1925. Trenchard helped Churchill attack the navy in
order to further his own agenda for the RAF, but the ultimate result was
not as he had hoped or planned. In arguing that the RAF should be the
keystone of British defense, he alienated the older services even more,
and, in provoking a new round of interservice struggles, Trenchard
“helped the exchequer create a change in strategic principles,” which
ultimately worked to his disadvantage. The Treasury argued that it
should rationalize the competing claims of the services in their bid for
budgets; it argued, as well, that finance was a more important compo-
nent of power than military strength. The date for the completion of the
fifty-two-squadron program was moved again, to 1935.65 Since fighters
were cheaper and easier to build, they were produced at a faster rate
than bombers. Indeed, only by 1928 did the RAF have more bombers
than fighters; even in 1934 the figure was twelve fighter squadrons to
fifteen bomber squadrons.66

In the late 1920s the lack of an enemy on the horizon seemed to
obviate any governmental sense of urgency for defense expenditure. The
RAF turned its attention back to the immediate tasks at hand, including
air control of colonial territories and the need to serve as a general
imperial air reserve behind Britain’s extra-European air forces. Central
to the latter role was the Defense of India Plan, which from 1929 on-
ward called for the dispatch of bomber and fighter squadrons to aid the
army in operations against the Soviet Union in Afghanistan and the
northern frontiers of India. These roles put a premium on the existence
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of versatile, easily serviced aircraft able to operate in primitive condi-
tions—a requirement also amenable to Treasury wishes since it offered
the maximum number of aircraft for the least money. The result was a
concentration of light bombers of short range and little striking power,
mainly Harts and Wapitis.67 If these were rational for the purpose at
hand, they certainly could not close the gap between the RAF’s dra-
matic public proclamations and its actual capabilities.

A bleak economic picture dominated the scene, and, in 1928 the com-
pletion date of the fifty-two-squadron home defense force was post-
poned again, until 1938. Also in 1928, Churchill took the first of the
1919 strategic axioms—that the services should plan on the assumption
that there would be no war for a period of up to ten years—and placed
it on a rolling basis, insuring that the “ten years” would continuously
start anew. When Air Minister Sir Samuel Hoare protested the decision,
Churchill replied that his action “would not in any way hamper the
development of ideas, but would check mass production until the situa-
tion demanded it.”68 This statement deserves particular notice since ex-
planations of Britain’s unpreparedness in the air at the start of World
War II often have rested on assumptions about the cumulative effect of
economic stringency. Slimmer budgets certainly slowed aircraft con-
struction, curtailed pilot training, and eroded operational readiness.
And the repeated delays of the fifty-two-squadron program certainly
helped widen the cleavage between RAF declaratory policy and RAF
capabilities. But the story here is less simple than it has been made out
to be. The literature on interwar air power has typically overstated fis-
cal constraints as a cause of the RAF’s unpreparedness at the outbreak
of World War II.

The defense preparations of any given state need to be assessed
against other states at the time, not against an artificial standard re-
moved from context. The RAF had not been starved of funding from
the end of World War I onward; moreover, British defense budgets were
not unreasonable in the political context of the late 1920s.69 If the Trea-
sury by 1926 gained an increased voice in strategic matters relative
to the services, it was because policymakers deemed it appropriate.
Equally, between 1924 and 1932, RAF procurement expenditure in-
creased rather than declined, and in the mid-1920s, the Air Ministry
spent a higher proportion of its total budget on research and develop-
ment than did the Admiralty or the War Office.70 Nor was the British
aviation industry in dire shape. Clearly (and naturally) its size was
much reduced after the war, but, as David Edgerton has pointed out,
the situation had stabilized fairly quickly and, into the early 1930s the
British aircraft industry was as large as any other in the world. (In the
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mid-1930s Britain, the United States, Germany, Italy, and France were
the only net exporters of aircraft.) In 1940, the United Kingdom was
the largest aircraft producer in the world.71

Churchill was right to argue that an era of restraint ought not to
impede ideas and analytical thinking. The problems that the RAF faced
in 1939 and 1940 were due less to reduced funding per se than to the
failure to analyze thoroughly the requirements of its own declaratory
policy, which had as its centerpiece a strategic bombing offensive at the
outset of a major air war between industrialized states. Interestingly, the
RAF in this period made more progress in thinking through the de-
mands of air defense than those of a strategic air offensive, even though
its public rhetoric stressed the latter. In the 1920s and early 1930s, the
most important operational aspects of waging a strategic air campaign
received inadequate attention, including those—like navigation—that
could have been treated seriously and adequately even by a financially
strapped air force. Beginning with rearmament in the mid-1930s, the
RAF had either to develop or reframe its thinking with respect to every-
thing from navigation to targeting to matching aircraft types to mis-
sions. And even when this got underway, the RAF moved slowly. Fund-
ing was less the reason than a tendency to rely overmuch on prevailing
assumptions and assertions, and to promote simplistic interpretations
that eschewed real analysis and begged many important questions about
strategic bombing. While these types of problems were unique neither
to the RAF (the army and the navy had similar troubles) nor Britain,
they must be considered if we are to comprehend the fortunes of the
RAF through the early years of World War II.

THE SEEDS OF LATER TROUBLES

So long as the central tenets of Trenchardian thought remained un-
challenged externally there was no incentive to question them, partic-
ularly since they served institutional interests very effectively. The war
had highlighted any number of crucial but only partly resolved issues,
including the problems of night and bad weather flying, the vulner-
ability of bombers, and the nature of civilian will. But little work had
been done since 1918 to help shed light on these problems. Since Tren-
chard felt that he understood the World War I experience (and since
analyzing it more carefully might have meant calling some of his deci-
sions into question or placing the RAF in a less favorable light),
he had little incentive to undertake such an evaluation, even though it
would have been inexpensive and instructive.

Even though the Independent Force had little choice but to fly most
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of its missions at night in 1918, scant interwar attention was given to
the difficulties of night flying and night bombing. This oversight was
especially problematical since, during the war, distances covered had
been short, flying had been done at low level, and operations had been
attempted only in relatively good weather. During the interwar years,
the standard navigational technique taught and trained in the RAF was
map reading. And yet the obvious practical difficulties of relying on
maps when flying in darkness over large stretches of blacked-out terri-
tory were never taken nearly so seriously as they should have been.
Night flying training took place at the squadron level, and rather spo-
radically at that. And the lessons provided by these few trials were
rarely heeded at higher command levels.72 In general, navigation train-
ing was left to languish during the interwar years. No Air Ministry
department had responsibility for navigation, nor was there a perceived
need to train a special class of aviators for the task; pilots simply were
expected to fly and navigate simultaneously. With no incentive or re-
ward for proficiency in navigation, few airmen invested their time in it.
The navigational knowledge of the wartime observers—many from the
RNAS—was simply lost after the war. Celestial navigation, a common
and important practice among civil airlines, was largely ignored in the
RAF until the late 1930s. And though it was assumed that direction-
finding wireless would play a large role in future operations, it was
rarely practiced, and few studies were undertaken to assess its opera-
tional shortcomings.73

Other important issues also received inadequate attention. These in-
cluded bomber tactics, in particular: how bombers might defend them-
selves, the types and calibre of guns they might use, and the armor they
might require. In addition, bombing trials held in the interwar years
generally allowed bombers to fly without opposition, at altitudes too
low (14,000 feet and below) to determine bombing accuracy under op-
erational conditions. Further undermining any semblance of a wartime
environment was the illumination of targets during night trials. Not
enough was done to determine what effects different types of bombs
might produce, and what improvements might be made in them. Finally,
until 1929, no adequate air intelligence organization was set up to accu-
mulate information about the industry and infrastructure of potential
enemies, and to identify and evaluate targets. And even after such an
organization was established on a permanent basis, its staff was too
small for the task at hand.74

Though trials pitting bombers against fighters were held beginning in
1927, they never truly challenged Trenchardian assumptions. This was
true even though a reading of the results, at least in hindsight, strongly
suggests that they should have. Aided by a range of technical develop-
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ments, air defense against both daylight and nighttime raids was greatly
improved over the World War I standard. In 1933, for instance, squad-
rons intercepted 55 percent of enemy day-formations as they flew to-
ward the target, and another 26 percent as they left it; 67 percent of
individual night raiders were intercepted.75 But what might have seemed
clear defensive victories were not perceived as such: proponents of the
strategic air offensive did not seem to grasp the problems raised for
them by these exercises. When assessing results, bomber advocates ap-
plied both formal rules and cognitive filters that insured they would see
what they expected to see: the primacy of the aerial offensive waged by
determined bombers. The rules under which the exercises were run gave
advantages to bombers, and umpire rulings explained away unexpected
results.

As there was no means of determining how many bombers inter-
cepted in a given exercise would likely have been shot down under
combat conditions, the Air Staff determined its own rule of thumb. De-
fensive fighters were accorded only half the “killing power” of twin-
engined bombers. The Air Staff argued that “the fighting value of a
good formation of bombers is higher than that of the same number of
single-seat fighters; as an arbitary figure, the fighting value of the
bombers is assessed as 2 and that of the fighters as 1.”76 This guidance,
unfortunately, was not based on a careful assessment of historical expe-
rience; had it been, fighters would have garnered more respect. Other
assumptions were curious at best. For instance, exercise umpires seemed
to have had as much professed faith in the relentless offensive and the
“moral effect” of bombing as Trenchard himself. A 1930 exercise, for
instance, applied the “Blueland” tactic of direct attack against enemy
“Redland” resources, while Redland put up an air defensive battle and
also attacked Blue aerodromes. While the Red Force was given credit
for destroying large numbers of Blue aircraft, this did not determine the
outcome: Blueland was instead adjudged the victor by dint of its initial
offensive. Writing up the exercise for publication, Flight Lt. M. W. Yool
observed, “Blue’s policy of commencing the operations by practically
ignoring the existence of the enemy air force, and of concentrating on
the attack of those objectives, the destruction of which would best
achieve his aim, was fully justified by the results.”77 In his analysis of the
1931 exercises, Maj. C. C. Turner tried to grapple with some of the
problems of assessment and interpretation of a staged operation. He
explained, “Of the 112 bombers detailed for the exercises, it was judged
that 84 were destroyed in the three days’ operations. This may or may
not be a sound estimate; but, after all, the crux of the matter is the
amount of damage they would have inflicted on London and London’s
nerves.” In the opening section of his essay, he pointed out that the
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exercises were important not only for the RAF, but also for the British
people: “Air exercises of the kind now under discussion imply attacks
on cities, and if disastrous panic—possibly from small cause—is to be
averted, measures must be taken in peace time to instruct civilians, to
organize protective measures, and to ensure discipline.”78

Although air officers understood that the exercises were artificial and
that their result—to some degree—could be open to interpretation,
their perception was guided by some general assumptions: that Britain
would outdo its enemy in terms of commitment to a swift and relentless
offensive; that enemy morale could be made to break under such pres-
sure; and that bombers flying at night, at high altitude, or on instru-
ments through cloud would more than hold their own against fighters.
Developments in bomber speeds and altitudes in the early 1930s legit-
imately bolstered their views: some exercises testing new techniques and
models bore this out, and, in the 1934 exercises there was a 10 percent
dip in interception rates across the board. But the slide was reversed a
year later when (despite exercise rules tilted against fighters, and
bombers flying at twice the altitude of earlier exercises) 79 percent of
the 110 raids flown were intercepted, and 56 percent of them by supe-
rior numbers.79 While these exercises gave crucial practice to air defense
personnel who later put it to good effect, they did not—as one might
have expected—force a reevaluation of the bomber advocates’ position.
Bomber advocates found a range of ways to see what they wanted to
see, and to avoid seeing what contradicted their views. As John Ferris
has pointed out, “They adopted the future conditional tense about ma-
terial developments, assuming that marginal increases in the speed of
altitude of bombers would cripple air defence, while ignoring the possi-
bility that other developments could bolster it. The errors were multi-
plied by the erroneous assumption that just a few raids would wreck an
enemy’s morale and production.”80

Of the dominant RAF view in the interwar years, Sir John Slessor
later wrote, “Our belief in the bomber, in fact, was intuitive—a matter
of faith.”81 This faith came partly from prevailing assumptions about
societal and economic vulnerability, partly from the need to preserve a
lever—in the form of the strategic air offensive—in interservice wars,
and partly from cultural norms inside the service. Though formally pro-
fessionalized, the military services in interwar Britain continued to be
pervaded by a spirit of traditional amateurism.82 While by no means
unique to the RAF at the time, this attitude told heavily on a service
that was born of technology, and whose future rested on developments
in that realm.83 Slessor summed it up well when he confessed in his
memoir the main difference between soldiering in the 1950s and soldier-
ing in the interwar years: “[T]he amateur status has disappeared, and
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today it is no longer an agreeable part-time occupation for a gentleman,
but a serious and very wholetime profession.”84

Though it would have been the logical place for forward, analytical
thinking about air warfare and strategic bombing, the RAF Staff Col-
lege often served more as a disseminating station for the accepted orga-
nizational viewpoint than it did as a center for critical thinking. The
Staff College, which Trenchard had helped establish at Andover in
1921, sought “to draw lessons from World War I to form doctrine.”
Among the first courses taught were: “The Nature of War,” “The Em-
ployment of Aircraft in War,” “The War of 1914–1918,” and “Air
Force Organization.”85 But the curriculum did not encourage analysis or
innovative thinking. Prospective students were accepted for admission if
they passed an entrance exam administered under the direction of the
Air Ministry and the Staff College. Answers were expected to conform
with RAF established views. Examiners’ comments were published, and
these “left no doubt in prospective candidates’ minds that if one wished
to do well on the qualifying examination, it was safest to adopt the
prevailing Air Force view in matters of doctrine.” Thus, indoctrination
began even before students matriculated. Even when candidates lacked
knowledge or had difficulty expressing themselves, they were nonethe-
less commended for their “offensive spirit.”86

Beginning with the college’s third cycle, a starting point for class dis-
cussions was the “Notes”—copies of or extracts from original docu-
ments related to RFC and RAF policy in World War I. Much of the
material served to reinforce for students the dominance of the offensive
and the importance of the moral effect of bombing. Because of the small
size of the Staff College, both the Commandant and the Chief of Air
Staff could be personally acquainted with the instructors, and it was
common for exceptional students to be posted on as instructors at the
College. Thus, internal ideologies perpetuated themselves.87

In the mid 1920s and early 1930s it was not unusual to find articles in
The Hawk (the RAF Staff College Yearbook and Journal) and the Royal
Air Force Quarterly about the virtues of horseback riding, or bazaars in
Baghdad. The pull of the old cavalry mentality—in a service that until
recently had been part of the army—was evident. Riding, with all the
romantic, nostalgic images it evoked, remained part of RAF culture. For
several years The Hawk devoted most of its essays on the annual com-
bined exercise at Camberly (including the Army, RAF, and Navy Staff
Colleges) to the “outstanding event of the week”: the annual “Drag
Hunt,” designed to test the students’ strength of character by placing
them on horseback (even those who could not ride well) and sending
them over a course of difficult obstacles at breakneck speed. Sir John
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Slessor would later write laconically, “There was a slight tendency for the
Drag to assume undue importance in the curriculum at Camberly.”88

Though a key part of the RAF Staff College mission was to articu-
late the assumptions on which wartime air strategy would rest, its
leadership often seemed resistant to grappling with details in advance
of events. They preferred to stress general principles and leave plenty
of room for improvisation in the event. This was part of a broad ten-
dency in British military thought, and, while it had certain advantages,
was increasingly risky in the age of mechanization and ever more com-
plex methods of warfare—all of which demanded analysis and calcula-
tion. Brooke-Popham, the first commandant of the Staff College, cau-
tioned that regarding air warfare, “it is impossible to be so definite on
the correct method of procedure as it is in the case of operations at
sea or on land.” Arguing that air tactics and air strategy necessitate
“extreme flexibility,” he advised his listeners to focus on the future,
and warned them against limiting their thinking “to the range of mate-
rial at our disposal today.”89 A later commandant of the Staff College,
Edgar Ludlow-Hewitt, admonished students in 1928 against becoming
“dogmatic.” After explaining that in war there are “no universal re-
medies—no panaceas,” he went on to warn against “being impressed
too much by the actual letter and figure of our calculations” and de-
veloping “a habit of mind which calculates results purely in mathe-
matical terms.”90

Though writing about the First World War, H. A. Jones captured
something fundamental about the interwar tendencies of British military
organizations when he wrote that “the British character inclines to the
taking of a sporting chance in preference to making fussy and appar-
ently endless preparations for something which may never happen.”91

While it is clearly the case that not all operational details of wartime
practice can be worked out in advance, it is clearly the case, too, that a
modern military organization is best served by trying to work out as
many as possible.

If Ludlow-Hewitt was wary of peacetime calculation, he nonetheless
embraced certain general principles. Continuing in the tradition of
Trenchard, he argued, “The demoralising effect of air bombardment is
exceptionally high compared to its destructive effect.” While he ruled
out “terrorizing the enemy civilian population,” he nonetheless ac-
cepted that the “demoralising force should be applied where it will have
the quickest and most decisive results”: the enemy nation’s production,
distribution, transportation, and communication centers. He suggested
that industrial organizers and factory workmen would be particularly
susceptible to the disruptive “indirect effects” of bombing.92 RAF
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leaders stressed many of the same ideas when, later in 1928, they
sought to convey the essence of air force strategic thinking to the other
services.

SPREADING THE WORD:
PUBLIC PRONOUNCEMENTS OF RAF THOUGHT

By the end of a decade as Chief of Air Staff, Trenchard had left an
indelible mark on the organization that he initially had not wanted but
later worked fiercely to protect. By 1928 Trenchard’s independent RAF
was ready to articulate its mission and identify its place in British de-
fense policy. Selected key documents from that year explain the way
that the RAF presented itself and its organizational views to the other
services and to the public. These included Trenchard’s memorandum for
the Chiefs of Staff Subcommittee on “The War Object of an Air Force”
(May 1928); the RAF War Manual of 1928 (July 1928); and Trench-
ard’s address to the Imperial Defence College (October 1928).

Immediately after the war, Trenchard had been cautious in his word-
ing regarding the main objective of an air force. He did not argue that an
air force could win a war on its own, or could operate on different terms
than the other services. Over time, however, this began to change.
Though Trenchard knew he could not afford to alienate totally the other
services, he became more assertive in his public claims. While he did not
dismiss the idea of a contest for air superiority, he argued that it would
be won in the course of operations against enemy vital centers. In his
May 1928 memorandum to the Chiefs of Staff Sub-Committee, he ex-
plained that, unlike the other services, an air force was not bound in war
to destroy first the opposing force. Instead, “the object to be sought by
air action will be to paralyse from the very outset the enemy’s productive
centres and munitions of war of every sort and to stop all communica-
tions and transportation.”93 Harking back to the Great War, the CAS
argued that “the stronger side, by developing the more powerful offen-
sive, will provoke in his weaker enemy increasingly insistent calls for the
protective employment of aircraft. In this way he will throw the enemy
on to the defensive . . . and air superiority will be obtained, and not by
direct destruction of air forces.”94 He argued further, “The great centres
of manufacture, transport and communications cannot be wholly pro-
tected. The personnel . . . who man them are not armed and cannot
shoot back. They are not disciplined and it cannot be expected of them
that they will stick stolidly to their lathes and benches under the recur-
ring threat of air bombardment. . . . Each raid spreads far outside the
actual zone of the attack. Once a raid has been experienced, false alarms
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are incessant and a state of panic remains in which work comes to a
standstill.”95 This refrain persisted. Two years into the Second World
War, Air Vice-Marshal Sir John Slessor, commanding a bomber group,
wrote the following to his crews: “[B]y . . . attacking in widely different
parts of Germany on successive nights you spread the moral effect not
only of the actual attacks but of the air-raid warnings in all districts over
which you pass. You know Lord Trenchard’s slogan ‘keep the Germans
out of bed, keep the syrens blowing,’ and there is the devil of a lot in it.”96

The idea that one could “throw” the enemy on the defensive also
depended crucially upon the enemy population being vulnerable, or—at
least—more vulnerable than one’s own population in a head-on offen-
sive contest.97 But this Trenchardian conception only made sense in a
world in which bombers could penetrate successfully enough to bring
about the desired effect. The RAF War Manual, published in July 1928,
argued that “the wide space of the air and the condition of cloud and
wind confers unique powers of evasion on the attacking aircraft and
renders their timely interception uncertain.” It argued further that “the
defenders cannot be said to possess absolute stopping powers, and can-
not altogether prevent the attackers reaching their objective if the attack
is made with sufficient determination [emphasis added].”98

Downplaying escort fighters, Trenchard believed that if enemy de-
fenses became a problem, they should be handled by offensive tech-
niques. The War Manual read, “When, owing to the strength of the
hostile defence, the casualties caused by enemy fighters become exces-
sive, the remedy should first be sought in the improvement of the fight-
ing efficiency and fire effect of the bomber formations themselves,
rather than in the provision of escorts.” Evasive techniques were em-
phasized, including flying at high altitude, use of cloud cover, avoidance
of routine, cooperation between operating squadrons, and the use of
feints.99 In his May 1928 memorandum to the Chiefs of Staff, Trenchard
stressed that the effects seen in the Great War would only be redoubled
in a future war “with greater numbers of aircraft, the larger carrying
capacity and range, and the heavier bombs available.”100

After reading Trenchard’s memorandum, both the Chief of the Impe-
rial General Staff (Milne) and the Chief of the Naval Staff (Madden)
expressed serious reservations on several key points. Neither was con-
vinced that an air force could simply pass over the enemy army and
navy and achieve its aim through a direct attack on the enemy’s vital
centers. Madden bluntly observed that in Trenchard’s paper it “is taken
for granted that direct air attack on the centres of production, transpor-
tation and communication must succeed in paralysing the life and effort
of the community and therefore of winning the war.” But, the Naval
Chief argued, “No evidence has so far been produced that such bomb-
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ing in the face of counter attack will have such a result.” Milne likewise
argued that in World War I “no military concentration either by the
Germans or by the Allies was ever brought to a standstill by air action.”
Both Milne and Madden suggested that instead of undermining enemy
morale, air attacks might have the effect of stiffening it. Milne also
pointed out that developments in “counter air action” might undermine
Britain’s all-out aerial offensive, and he argued that the RAF’s air strat-
egy, in any event, had the effect of placing Britain in a disadvantageous
position due to the geographical vulnerability of London.101

Milne and Madden raised further objections to Trenchard’s memo-
randum on ethical grounds; to them, Trenchard’s articulated policy
sounded like advocacy of indiscriminate attacks on civilians. In fact,
the issue of targeting would pose a chronic dilemma for the RAF. The
problem—as the army and navy critics of RAF policy understood—was
that most industry was located in or very near cities, and it was not
clear where “dislocation” would slide into terrorization. The issue was
obscured by international legal difficulties over what constituted a “mil-
itary target” and who constituted “civilians” in the brave new world of
total warfare. But the Trenchardian concept of moral effect depended
on weaknesses and points of vulnerability in the enemy population—
and these in turn rested on assumptions about civilian reliability and
worker steadfastness. Attempting to clarify his service’s position,
Trenchard argued that his means of undermining enemy morale would
be within the bounds of the existing law of war, which permitted at-
tacks on “military objectives” wherever located. Certainly, he conceded,
civilian casualties would occur, but they would result from attacks on
legitimate military targets. He argued that he was not interested in in-
discriminate bombing for “the sole purpose of terrorising the civilian
population.” Rather his intention was to “terrorise munitions workers
(men and women) into absenting themselves from work, or stevedores
into abandoning the loading of a ship.”102

But Trenchard’s attempted distinction was largely lost on the other
chiefs. Clearly, terms like “vital centres” and “centres of manufacture,
communications, and transportation” meant cities would take the brunt
of the attacks, whether civilians were an explicit target or not. And
terms like “enemy morale” and “national will” implied that the RAF
was seeking to apply leverage against something quite human. Trench-
ard did nothing to banish this impression when he said, “It will be
harder to affect the will of an army in the field by air attack than to
affect the morale of a Nation by attacks on its centres of supply and
communications as a whole.”103 Madden pointed out that RAF strategy
as articulated would mean that the civilian life of the enemy would be
“endangered to a far greater degree than has ever hitherto been contem-
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plated under International Law.” And Milne stated simply that “it is for
His Majesty’s Government to accept or to refuse a doctrine which, put
into plain English, amounts to one which advocates unrestricted war-
fare against the civil population of one’s enemy.”104

Debate continued among the chiefs, and Trenchard made another ef-
fort, in a speech to the Imperial Defence College in October 1928, to
convey publicly his perception of the RAF mission. In a nod to the other
services, he conceded that the new declared “war aim of the RAF”
would be to break down the enemy’s resistance “by attacks on objec-
tives calculated to achieve this end and in addition to direct cooperation
with the navy and army and in furtherance of the policy of His Maj-
esty’s Government at the time.”105 The CAS still insisted, however, that
instead of engaging in counterforce work (“a waste of air power in a
first class war”), the RAF would concentrate on “other objectives more
vulnerable and which cannot be so readily defended.” Regarding tar-
gets, he equivocated, noting only that “[a]t one time one kind of objec-
tive might be the best one for the air forces to attack, while at another
the fullest effect might be gained . . . by attacking another kind of ob-
jective altogether.”106 His October speech reiterated the importance of
“throwing” the enemy on to the defensive. “The issue to be fought
out,” Trenchard said, “is which side by maintaining its bombing attacks
in the face of losses can continue to lead and keep the other on the
defensive.”107 As in May, the CAS argued that the Air Staff was not
“desirous of carrying out indiscriminate bombing attacks on the civil
population as such.” Air attacks, he said, “will be directed against mili-
tary objectives using that term in the broad sense.”108

CONFUSED LEGACY

At the 1930 RAF Staff College annual reunion dinner, Trenchard, re-
cently retired as Chief of Air Staff, was the honored guest. To heartfelt
applause, Commandant of the College, P. B. Joubert de la Ferte toasted
him: “We owe our existence as a service to Lord Trenchard; we could
not owe more.”109 In the view of those gathered, Trenchard had been
responsible for preserving RAF autonomy, and thus deserved the ser-
vice’s gratitude and praise. From a bureaucratic point of view, Tren-
chard had been a great success: his positions and rhetoric had encom-
passed and promoted a vision of air war that had advanced the RAF’s
organizational needs. But his long-term legacy would be decidedly more
mixed.

The ideas laid out by Trenchard in 1928 were left largely intact
through the early 1930s. Joubert de la Ferté’s 1932–33 lectures did not
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differ greatly from those of Brooke-Popham nearly a decade earlier. In a
lecture titled “The Employment of Air Forces in War,” he argued that
air power allowed for “the direct application of pressure to the enemy
people without any defeat of their armed forces,” and that successful
attack on the “weaker components” of a nation’s fighting strength, in-
cluding its “moral qualities” could “bring the whole edifice crumbling
down.”110

Even though Trenchardian rhetoric persisted, it remained less than
limpid. Trenchard once admitted, “I am not good at writing. I cannot
set my ideas out in nice order.”111 Whether a problem of articulation or
conception, the consequence was confusion—both outside and inside
the organization—over the real mission of the RAF and the practical
means by which to achieve it. An avoidance of analytical rigor, com-
bined with rhetorical flexibility designed to serve organizational needs,
had left behind problems. Fundamental points of contention remained
over interservice cooperation, counterforce operations, and targeting.
RAF members debated the aim of their organization among themselves,
while remaining on the defensive with respect to the other services.

The RAF’s focus on its strategic mission in these years tended to edge
out thorough consideration of missions shared by the other services,
including tactical cooperation with the army. Indeed, Sir Maurice Dean
has written that “[b]etween 1918 and 1939 the RAF forgot how to
support the army.”112 So far apart did the army and RAF drift in the
interwar years that they began to lose the ability to communicate with
one another effectively. In one exercise in 1939, considerable confusion
prevailed until personnel from each side got together to work out the
meaning, in practice, of such terms as “close support” and “direct sup-
port.”113 If the significance of close support of troops had been recog-
nized and understood during the First World War, it was not clear quite
how it might play out in a future war—and this situation was hardly
helped by the fact that the British had set themselves firmly against the
possibility of another 1914-style continental commitment. In addition,
postwar analyses of close air support often focused on its high cost in
pilots and aircraft.114 If high cost had been a feature of long-range
bombing as well, its proponents were inclined to overlook it; with close
air support—a use of aircraft which tied air forces to armies and did
little to further a rationale for independence—airmen tended to high-
light rather than overlook disadvantages. In general, the Air Staff
frowned on those few cooperative initiatives that did develop with the
army, and Army Air Forces maneuvers lacked the most basic features of
practical cooperation.115

The problem of cooperation with armies was not wholly ignored in
the 1930s, however. In 1936 Sir John Slessor published a book called
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Air Power and Armies, which sought to address some of the army’s
concerns. It was a thoughtful effort and it revealed that not everyone in
the RAF had forgotten about cooperation. But it did not change the
central thrust of RAF thought, and Slessor did not abandon any of the
things he had come to believe as a bomber advocate. Indeed, he worked
hard to maintain the flexibility and maneuvering room of the RAF even
as he sought to calm the fears of his sister service.116 Little changed in
practice, and, despite some proposals late in the day, the British aircraft
industry produced no specialized types for close support. In 1940, Capt.
B. H. Liddell Hart confided in his diary that the British had “no suitable
machines for low-flying attack, and the Air Staff object to the idea of air
counter-attack against troops moving up.”117

Other problems remained. After Trenchard’s retirement, RAF officers
continued to be at pains to explain that their means of prosecuting a
future war were not immoral or outside international law. Much of
their writing uneasily addressed charges that long-range bombing would
be less ethical than traditional forms of warfare, including naval shell-
ing or blockading.118 One frustrated writer lampooned the debate,
pointing out that while an aerial bomb will, unfailingly, select as its
target “the female sex and children under sixteen,” a shell from an
eighteen-pounder on land or a ship “proceeds with unerring aim di-
rectly to the target at which it is fired and . . . kills only the male popu-
lation of fighting age.”119

Part of the confusion left in the wake of Trenchard’s departure mani-
fested itself in a staff exercise for the Wessex Bombing Area Headquar-
ters of the Air Defence of Great Britain (CADGB), held on 13–15
March 1933 and written up by Air Officer Commanding-in-Chief
(AOC) Air Vice-Marshal T. Webb-Bowen. Based on the premise that the
“Western European Confederation” was about to commence intensive
air attacks on London, Webb-Bowen drew up a plan of response. While
it met with general approval, it raised questions among some reviewers,
who asked, rhetorically, if the targeting guidance laid out in the 1928
Manual had been clear enough. In brief, the AOC’s objective was to
attempt to “break the enemy’s national resistance in the shortest possi-
ble time.” Concerned that he would not be able to crush the enemy’s
will by material damage alone, Webb-Bowen argued, “Our effort must
therefore be directed against the morale of the civil population with the
object of so disorganizing the normal daily life of the individual that a
continuance of such conditions becomes intolerable. This postulates
striking primarily at targets located in thickly populated areas.”120 He
settled on a plan that sent the bulk of his force against centers of gov-
ernment, and the rest against the aircraft industry and other industrial
areas. He identified material damage as a “secondary consideration”
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behind “moral pressure,” and defended his position with language that
sounded remarkably similar to that found in Trenchard’s final war dis-
patch of 1919.121

Over the summer of 1933, however, the exercise was drawn into an
intraservice debate on the “war aim” of the RAF. Staff College Com-
mandant Joubert de la Ferté opened the debate by bringing to the atten-
tion of the Air Ministry his concerns that the real “aim” of the RAF
was being misinterpreted both inside and outside of the service. He
listed five “common misconceptions” about the RAF aim:

1. that the air force will not fight the enemy air forces at all;
2. that the RAF will make ruthless air attack (baby-killing) its aim;
3. that military targets will be attacked in densely populated areas,

where it does not matter if the bomb misses the target (the “near-miss
theory”);

4. that the RAF will not direct its efforts to what the other services argue
should be the common aim: the attack on the enemy armed forces (a claim,
he observed, that is “usually followed by an accusation of gambling on the
effect of air attack on that imponderable factor—the moral fibre of the
enemy people”);

5. that the RAF is advocating a form of military action that no British
government will allow to be put into effect on the declaration of war.122

Joubert was especially worried about the second misconception, which,
he argued, was an incorrect interpretation of the 1928 War Manual’s
emphasis on the attack on enemy morale. Joubert explained that Tren-
chard had tried to “counteract” the same misconceptions through his
lectures and the publication of the manual, but had not been entirely
successful.123 The Commandant admitted that “as a service, [we] may be
to blame for this state of affairs,” and added, “Not only is there a lack
of knowledge as to the official Air Staff view, but there is much loose
talk amongst junior officers, whose military education has not kept pace
with their enthusiasm for pet theories, and few of them have had suffi-
cient mental training to enable them to clear away the misconceptions
that exist in their own minds as to the Air Force Aim.”124 That this
confusion and lack of consistency occurred inside the service as well as
outside indicates that it was not just a problem of the other services
caricaturing the RAF aim, but rather that the aim itself was unclear, as
were the means of achieving it. In the interwar years, mantras about air
power were advocated and repeated, but without much practical detail,
especially in regard to counter–air operations and targeting. This odd
combination of dogma and ambiguity left plenty of room for confusion.

The ADGB March exercise, with its attack of “thickly populated
areas,” merely highlighted this problem. Joubert suggested that “[a]
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common doctrine on the interpretation of the Aim as laid down in the
manual should be stated by the Air Staff at the Air Ministry, and ac-
cepted and worked to by all commands in all forms of training.”125 In
his effort to help, he sent the Air Ministry examples of his own teach-
ings, stressing those issues he thought most misunderstood. Though he
attempted to tighten some definitions and to appease the other services,
his language did not differ fundamentally from Trenchard’s. In one
(rather remarkable) passage, he made an argument that almost certainly
was influenced by an “air control” model: “What we desire to do is to
make an area in which exists some organisation of a military nature so
uncomfortable that nobody can work in it effectively. Actual killing is
not in any way essential to our purpose. It is sufficient to indicate that if
a certain course of action is pursued, death or maiming is likely to en-
sue. . . . It should not be necessary to use large numbers of aircraft,
since the weight of bombs does not matter.”126 Finally, Joubert insisted
that the RAF must avoid the fatal flaw of devoting too many resources
to a defensive force. In a statement worthy of his pre–World War I
predecessors, he wrote, “The nation with the better fighting men, the
stouter hearts, the better leaders and equipment will, in the end, out-
fight the weaker, who will be forced more and more on the defensive,
until finally the successful offensive of the stronger side will have given
it the security it requires.”127

From his position in the Directorate of Plans, Group Capt. Charles
Portal also weighed in. He argued that the Wessex Bombing Area ap-
preciation was “about as unfortunate as it could be,” since the aim, as
articulated by the AOC “leads directly to the idea that we can ‘make
war on our own’ by ‘indiscriminate attacks on the civil population,’
which is exactly what . . . we have told the Government that it would
not pay us to do.” Portal concluded, however, that the misinterpretation
was not due to a lack of clarity in the manual, which, he believed,
emphasized the moral effect. He tactfully suggested that the AOC prob-
ably had insufficient data on the military situation, and this led him to
put forward an aim that was “far too high and vague to form the basis
of an A.O.C.’s appreciation.”128

The war aim issue was never fully resolved before it was taken up
again in early 1935 by Group Capt. Arthur T. Harris, Deputy Director
of Plans, who concluded it might be worthwhile to revise and reissue an
official statement of the war aim.129 A draft, produced late in the year,
stated simply that victory in war “goes to that nation which can the
sooner break down the other’s power of resistance.” The author (very
probably Harris) argued that a nation’s power of resistance, which is
comprised of the interdependent qualities of military strength, financial
and economic power, manpower, industrial power and the strength of
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character and moral attributes of the enemy people, is susceptible to
pressure at its weakest points. He recommended that bombers use eva-
sion tactics and “sheer determination” to prosecute the offensive. He
maintained, though, that it would be necessary to retain a home fighter
force to prevent as many enemy bombers as possible from reaching
their targets, and to reduce the accuracy of those that do get through.130

The draft noted that the dependence of a “civilised community” on its
urban centers (with their food, water, and sanitary organization) created
an exploitable weakness. Its author recognized, however, that in a war
for limited objectives, air bombardment or air blockade against “urban
localities” might not be legitimate, and some “less devastating method
of exerting pressure might have to be accepted in the early stages, or
until such time as the enemy has himself shown such a lack of restraint
as to attempt to apply urban blockade pressure himself.”131

In Air Power and Armies, Slessor pointed out that the debate over
strategic bombing in a future war had been much inflamed by “passions
and prejudices” surrounding the issue of targeting. Realizing that he
had to tread carefully, he asserted that he by no means underrated the
“possibly terrible effects of air bombardment on the morale of a civil
population,” explaining that if the “moral effect” of air attack was se-
rious in the Great War, it would be “immensely more so under modern
conditions.” But his conception of the RAF aim, he explained, focused
on industrial dislocation and disorganization, and its impact on enemy
functioning and war-related manufacture. He argued that industrial
workers, who would bear the heavy brunt of attack, could not be ex-
pected to have “morale and sticking power . . . to equal that of the
disciplined soldier.”132 Despite his earnest attempts to specify and delin-
eate, Slessor did not clarify the issue very much—indeed, the debate
over targeting, and the definition of “combatant” would continue right
into the late 1930s when Slessor himself would be one of the ones most
responsible for sorting out operational guidance and the practical mean-
ing of terms.

VISIONARIES, ENTHUSIASTS, DISARMERS,
CIVIL DEFENSE, AND PULP FICTION

The RAF’s debate over its “war aim” took place against the backdrop
of a bleak financial situation and increasingly ominous developments on
the international scene. Antimilitarist sentiment ran strong in Britain,
which in the late 1920s had been exposed to a flood of literature con-
demning the war of 1914–18. And frightening descriptions of air war,
published in popular books and journals all through the 1920s and
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1930s, undermined faith that Britain’s existing bomber force might
serve as an adequate deterrent to war, helping to create an outspoken
public campaign supporting disarmament. Ironically, if the fear of stra-
tegic bombing had earlier helped to secure the independence of the RAF,
it later lent energy and urgency to international disarmament efforts
getting underway in Geneva through the auspices of the League of Na-
tions.133 The bomber, the most frightening weapon of the day, naturally
was a main target of the disarmers. Increasing international tension,
first manifested by the Japanese seizure of Manchuria in 1931, seemed
to foreshadow an uncontrollable armaments race that would threaten
Britain’s vulnerable finances. Prime Minister Ramsay MacDonald’s Na-
tional Government backed the Geneva initiative, hoping that the inter-
national atmosphere might be right for real progress in placing curbs on
war. Disarmament was of considerable and indeed passionate personal
interest to both MacDonald and his Foreign Secretary, Sir John Simon.134

The Foreign Office, the War Office, and the Admiralty all favored
banning the bomber. The latter was particularly adamant, noting (with
a good deal of interservice animosity), “Only the Air Ministry wants to
retain these weapons for use against towns, a method of warfare which
is revolting and un-English.”135 But Air Ministry members argued vigor-
ously against British initiatives regarding bombers, pointing out that no
agreement could prevent civil aircraft from being transformed into
bombers in wartime, and that banning the bomber would deprive the
government of an inexpensive method of controlling colonial territo-
ries. Indeed, Arthur Harris, then a wing commander, took an almost
conspiratorial view of the Geneva discussions, referring to them as
“disarmament plots and counterplots.”136 Air Ministry resistance, how-
ever, did not prevent British participation in an armaments “truce,”
which lasted from 1 November 1931 to 31 March 1933. This pre-
cluded work on heavy bombers, and thus had a serious impact on the
RAF’s fifty-two-squadron program which was significantly behind its
original schedule.137

Writing while the Geneva negotiations were ongoing, P.R.C. Groves,
the World War I Director of Flying Operations, opined dryly, “To judge
from the nature of the speeches of public men of all denominations,
there is no clearer method of gaining popular applause than to an-
athematize war and eulogize peace. Unfortunately . . . reference is sel-
dom made to the prodigious difficulties which must be overcome before
any approximation to the ideal of ‘Law—not War’ is possible.”138 But if
the public in Britain was inclined to endorse those who called for peace,
their stance was not unrelated to their imaginative foreboding about the
consequences of future air wars. Groves himself had helped establish
this environment through articles he wrote for the Times (London) in
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the spring of 1922.139 Widely cited afterward as a reliable account of
future air warfare, the articles developed themes that would be repeated
steadily through the interwar years in Britain. Echoing H. G. Wells,
Groves pointed out that aviation had made war an affair of “areas”
rather than “fronts”: at the outset of conflict, each side would strike
immediately at the “heart and nerve centers” of its opponent with high
explosive, incendiary, and poison gas bombs. Certain that civilians
would suffer these onslaughts, and pessimistic about the chances for
successful air defense, Groves explained that the only course was there-
fore a “policy of aerial offensive-defensive” which would unleash a
long-distance striking force against the enemy.140

Ministers, politicians, and other opinion leaders promulgated similar
ideas in articles, public speeches, and House of Commons debates. In-
deed, the annual Commons debate on the defense budget served as a
regular catalyst for dire proclamations about the menace of air war-
fare.141 Capt. Frederick E. Guest, who had a short tenure as Air Minister
after Churchill, gave an ominous speech on air power to lead off the
1922 debates on air estimates in the House of Commons. And Sir Sam-
uel Hoare, an admirer of Trenchard who served as civilian Air Minister
from 1922 to 1929, argued that an aerial counteroffensive would be
vital both for deterrence and for defense if deterrence failed. Sir Freder-
ick Sykes, who was responsible for civil aviation after the war, wrote of
great aerial armadas that would aim at the heartland of their enemy in
future wars. And by 1925 Churchill himself wrote of aerial attacks on
civilians by bombers carrying gas and other chemicals. Other noted fig-
ures, including Lord Balfour, Gen. Sir Frederick Maurice, Sir Sefton
Brancker, Lord Salisbury, Sir Maurice Hankey, and Anthony Eden advo-
cated for air power—and warned of the consequences of being left be-
hind in that realm—during the 1920s.142

In his Reformation of War (1923), J.F.C. Fuller postulated that aerial
bombing of cities, especially with gas, would be a notable feature of
future wars. In 1925, Capt. B. H. Liddell Hart published what would
become a deeply influential book, Paris, or the Future of War. It ex-
plored means by which an enemy nation could be subdued, not by
deadly frontal assaults on armies, but by locating and exploiting na-
tional weak points. Taking his cue from Paris of the Trojan War, who
shot an arrow into Achilles’ heel, Liddell Hart sought a strategy of
modern warfare that would exploit “moral factors.” He argued that an
enemy people can be subdued by “dislocating their normal life” to such
a degree that they will have no choice but to surrender.143 He explained
that aircraft provided “boundless possibilities” for striking immediately
“at the seat of the opposing will and policy.” Using a metaphor from
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biology, he explained that “a nation’s nerve-system, no longer covered
by the flesh of its troops, is now laid bare to attack, and, like the human
nerves, the progress of civilization has rendered it far more sensitive
than in earlier and more primitive times.”144 Liddell Hart prophesied
that, with its 990 airplanes, France could drop a greater weight of
bombs on London in one day than the Germans dropped during the
entire course of World War I—and could repeat the dose at “frequent
and brief intervals.”145 He hypothesized that future weapons and deliv-
ery systems would be vastly more accurate and powerful than the
“primitive instruments” of 1915–18. Indeed, he postulated that a state
with superior air power could deliver to its enemy a blow so powerful
as to paralyze its “nerve system” within a few hours or, at most, days.146

Paris, placed on the RAF list of recommended reading and highly
touted by Trenchard, was written when the Red Scare—an aftershock
of the Russian Revolution—still had much of Europe in its grip. Liddell
Hart’s argument assumed the intolerance of the civilian population for
disruption of their normal routines. Disruption would lead to chaos,
particularly among the lower classes, and such chaos would lead to the
loss of government control—perhaps revolution.147 Much early post–
World War I popular fiction focused on the threat posed by Bolshevism
and the laboring masses. A wave of postwar strikes contributed to fears
already spawned by events in Russia in 1917. Underlying these works—
which had titles like London Under the Bolshevists, The Red Fury, The
Red Tomorrow, Against the Red Sky, and Revolution—was the as-
sumption that postwar disillusionment would set in among peoples who
had been falsely promised a “War to End All Wars” and a “Home Fit
for Heroes.” Embittered ex-serviceman figured prominently in most of
these stories.148

The earliest deliberations of the Air Raid Precautions (ARP) Commit-
tee (1924–25), reflected this pervasive level of concern.149 Even though
the head of the committee (Sir John Anderson) was well known for his
unflappability and objectivity, the report he oversaw incorporated (from
Air Ministry estimates) an assessment that a future war might bring
some 350 tons of bombs down on London in the first forty-eight hours,
and 100 tons per day thereafter for a month. The Committee—again
following the lead of the Air Ministry—put only limited faith in de-
fense; it recommended partial evacuation of the city so as to minimize
panic, chaos, and confusion. Conversations with Trenchard led commit-
tee members to conclude, pessimistically, that the only course open to
them was to continue their investigations “with a view to mitigating, so
far as possible, the evils attendant upon aerial bombardment.” Regard-
ing public morale, they wrote, “It has been borne upon us that in the
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next war it may well be that the nation whose people can endure aerial
bombardment the longer and with greater stoicism will ultimately prove
victorious.”150

In 1926, the futurist novel 1944 envisioned a massive air attack against
London with lethal gas. Its author, the second Earl of Halsbury—
formerly Viscount Tiverton of the World War I Air Staff—had main-
tained an interest in air warfare despite returning to his civilian work as
a lawyer. After the war he grew convinced that the new gas weapons
becoming available would not require the specialized equipment and
training needed for high explosive and incendiary bombs. His motive in
writing the book was to bring the danger to the attention of the public,
and to set up the conditions that might lead to international abolition of
chemical weapons.151 Such dire predictions—official and literary—had
the effect of encouraging liberals and pacifists to lobby hard for air
disarmament. For instance, A. S. (Susan) Lawrence, an undersecretary
in the Labour government of 1929, argued in 1927 that the government
was obliged to make a serious and genuine commitment to aerial disar-
mament. Citing the 1922 Groves articles, she asserted that there could
be no defense against an attack that would produce such terror, disor-
der, and disorganization as to “break up” London as a civil community
in two to three hours. She estimated that millions would die, especially
from gas attacks.152

Lawrence’s arguments anticipated a wave of popular fiction on air
and gas warfare that continued until the outbreak of actual war in
1939. The perfection of instruments of destruction was at the heart of
S. Southwold’s 1931 book The Gas War of 1940, a tale set in the late
summer of 1940: Germany attacks Poland and destroys France’s defen-
sive fortifications; London is smashed by a succession of air raids, and
all of the world’s great cities experience bombardment with high explo-
sives and poison gas. Following closely in this genre were such interwar
works as The Poison War, The Black Death, Menace, Empty Victory,
Invasion from the Air, War Upon Women, Chaos, Air Reprisal, and
What Happened to the Corbetts.153 The impact of these was augmented
not only by the futurist scenarios being played in the (increasingly pop-
ular) cinema, but also by the ominous and troubling events of the
1930s, including the Japanese attack on Manchuria, the Italian attack
on Abyssinia, and the Spanish civil war.

By this time as well, the ideas of the Italian air enthusiast, Gen. Giulio
Douhet, were becoming more widely known in English-speaking coun-
tries. Douhet’s 1921 book, The Command of the Air, had painted a
graphic vision of societal collapse in the face of air attack. Indeed, it
was the futurist drama he conveyed rather than the analytical rigor of
his ideas that gave Douhet a lasting place in the canon of air warfare.154
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A poet, painter, playwright, and amateur novelist, Douhet brought to
bear on his work “the intense modernist fascination with the latest ad-
vances in science and technology—with the automobile, with electricity,
with gas and finally with the aeroplane—prevalent in prewar Italian
protofascist avant-garde culture.”155 Though both British and American
airmen developed indigenous theories of air warfare that did not de-
pend on Douhet—and though there is no evidence that Douhet was
widely read in Britain before the 1930s—his ideas were cited thereafter
and used to support apocalyptic visions of air warfare.156

Douhet’s vision stressed the offensive, indeed he referred to aircraft as
the offensive weapon “par excellence.” Postulating that vast destruction
could be wrought by fifty squadrons of bombers, he asked his readers,
“How could a country go on living and working under this constant
threat, oppressed by the nightmare of imminent destruction and death?”
Douhet was impressed by the possibilities of attack against those of
“least moral resistance,” such as factory workers.157 His vision was one
of technological determinism. He wrote, “The brutal but inescapable
conclusion we must draw is this: in the face of the technical develop-
ments of aviation today, in case of war the strongest army we can de-
ploy . . . and the the strongest navy we can dispose . . . will provide no
effective defense against determined efforts . . . to bomb our cities.”158

But Douhet’s perspective was narrow, and he saw only the evidence that
supported his view. His idea of the future rested on crude extrapolation,
and like many other interwar “prophets” of air power, he failed to see
how, in the words of historian Michael Sherry, it “might evolve un-
predictably, strengthening the defense as well as the offense, creating its
own futile charges and bloody stalemates.”159

In 1932 the Air Staff decided to move the annual ADGB exercises
away from London. This was in part because the Geneva negotiations
were ongoing, and in part because bombers over London seemed to
have the effect of underscoring the concerns given voice in the popular
fiction of the day. Maj. F. A. de V. Robertson, who wrote on the 1932
exercises for the Journal of the Royal United Services Institution, took
the press to task for sensationalized coverage of previous RAF exercises,
which had as its consequence “a considerable scare and a general belief
that any enemy could bomb London at will.”160 But journalists were not
the only ones helping to promulgate such views. The RAF’s own official
statements and predictions had fostered an environment for sensa-
tionalized stories. And members of the government, too, speculated
about air war and the potency of the bomber. In November 1932, once
and future Prime Minister Stanley Baldwin (then serving as Lord Presi-
dent of the Council) offered up one of the most repeated and remem-
bered statements of the era when he declared in the House of Commons
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that “the bomber will always get through.”161 As time went on, his grim
convictions remained unshaken. In 1936 he stated that the next war
would be the end of civilization in Europe: “[T]he raging peoples of
every country, torn with passion, suffering and horror, would wipe out
every government in Europe” and would leave anarchy in their wake.162

When, in the spring of 1932, the government gave serious considera-
tion to a Foreign Office plan to prohibit aerial bombing of the territory
and shipping of another sovereign state, the Air Ministry redoubled its
efforts to stave off a bomber ban. They argued that, so long as aircraft
existed, no agreement could prevent Britain from being attacked by air
in a future war; and they strongly implied that such attack—which
would be all but inevitable—would involve heavy casualties. The only
answer to it, they argued (unsurprisingly), was counterattack; fighters
alone could not secure London. The Coast Defence Subcommittee of
the Committee of Imperial Defence (CID)—which did not include the
First Sea Lord or the Chief of the Imperial General Staff—was impres-
sed by Air Ministry arguments and endorsed the RAF view.163 Shortly
afterward an even more radical plan for air disarmament, drawn up by
Stanley Baldwin, was presented to a specially appointed cabinet com-
mittee. Sympathetic toward, but concerned about, Air Ministry argu-
ments, the full cabinet recommended that Baldwin’s plan become the
basis of informal negotiations with the French. In the meantime, the
Americans interjected a dramatic but problematic proposal that mainly
had the effect of disrupting the Anglo-French discussions. By mid-
summer Britain’s efforts were stymied. Despite the government’s sincere
commitment to air disarmament, it never managed to devise a workable
policy. The dilemmas raised by the potential wartime conversion of civil
aviation proved particularly resistant to solution, and there was no con-
sensus on how to constrain bomber operations in war. The deliberations
finally succumbed to the German demand for an air force equal to that
of the other European powers; the negotiations were effectively over
when the Germans withdrew from the talks in October 1933. Still, the
British continued doggedly to seek, right up to1939, a way to head off
the “knock-out blow” through international deliberations.164

Throughout those years there was no shortage of dire predictions re-
garding air warfare—not just in fiction but in scholarly accounts as
well. Former RAF officer L.E.O. Charlton’s 1935 book, War from the
Air (developed from a series of lectures he gave at Cambridge), argued
that since air defense was essentially futile, a future air war would be
“like a team competition in a shooting gallery.”165 Charlton, who had
been Britain’s Air attaché to the United States, foresaw a war in which
railway yards, docks, and market centers would be “drenched with
gas,” and power stations would be attacked with high explosive bombs,
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creating, in the dark shelter of the London Underground, “an interlude
of blind panic” that “will beggar description.”166 He was particularly
exercised over the likely behavior of Britain’s working classes, explain-
ing that it would be the “labouring masses, herded in the discomfort of
overcrowded, antiquated dwellings in congested districts, themselves the
most difficult people to control (factory employees in particular), who
will be more susceptible than most to dismay and stampede when the
air-raid warning goes.”167

Two years later, Frank Morison took a less dramatic tone in his book
War on Great Cities. He argued that gas was not something that gov-
ernments would employ lightly. Writing in what may have been direct
response to Charlton, he explained that the “drenching” of great cities
with gas would be “profoundly obnoxious to the moral sense of man-
kind,” with far-reaching political considerations. He argued, as well,
that restraint might be brought about by the fact that “the real arbiters
in a momentous decision of this kind must, by the irony of circum-
stances, become in their own persons among its first victims.” Morison
was greatly concerned, however, with efforts by a potential enemy to set
fire to London from the air, using large concentrations of high thermal
capacity incendiary bombs.168

For its part, the government was not prepared to take any chances
with the prospect of gas warfare. Because gas had been the subject of
much research in Britain, more was known about its effects than was
known about the effects of high explosive or incendiary bombs.169 The
first ARP circular on civil defense (July 1935), provided information on
gas masks, other antigas equipment, and the setting up of a gas school
to train instructors. These measures were meant to instill within the
population the sense that they could protect themselves through self-
help measures. In regard to war preparations in general, though, the
trend in Britain until the late 1930s was generally away from full public
discussion. For political reasons the government kept under wraps the
details of most of its home defense plans. A ban on the full disclosure of
information regarding wartime measures, including naming the enemy,
was not lifted until after the Munich crisis of 1938.170

The 1930s saw no diminution in the grim casualty estimates put for-
ward for air war. The preparation of the 1935 circular prompted the
Air Staff to produce a more ominous picture than ever before: it envi-
sioned the German air force, operating out of the Low Countries, able
to drop 150 tons of bombs daily for an unspecified period. After reports
of air attacks on Barcelona in 1938, the government raised its multiplier
of fifty casualties per ton of bombs to a higher ratio of seventy-two per
ton.171 A July 1938 report by the Advisory Committee on London Casu-
alty Organization (under the Home Secretary and the Minister of Health)
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expected a rate of 30,000 casualties per day requiring hospital treat-
ment; a rate that would continue over several weeks.172 And the govern-
ment continued to be as concerned as the popular writers about the
prospect of civilian panic and hysteria in the wake of air attacks. Be-
tween December 1937 and September 1938, discussions among the War
Office, Home Office, and Commissioner of Police recommended the
provision of some 17,000 regular troops (with 20,000 reserve consta-
bles) to control crowds and panic in London and other cities.173

In October 1938 the Ministry of Health received, from eminent psy-
chiatrists in London, a report indicating that psychiatric casualties
might outnumber physical casualties by three to one. The previous
month the director of one highly regarded London clinic predicted
widespread outbreaks of neurosis upon a declaration of war, and espe-
cially after the first air raids. In April 1939 the Ministry of Health re-
ceived another report indicating that war would trigger increases in
mental and nervous disorders to “an extent never before experienced.”
In that same month, the Ministry issued one million burial forms to
local authorities.174 Unsurprisingly, medical journal articles speculated
on the public health implications of a future war. In a typical assess-
ment, Dr. John Rickman pointed out that “[t]he civilian population is
not organized into regiments which, by special training and tradition,
claim and inspire the self-forgetful devotion of individuals.” As if to
remedy the situation, Dr. Maurice Wright suggested that “[t]he civilian
population must be treated as if they were combatant troops; they must
be under authority and know what to do and what to avoid doing in
case of emergency.”175

REARMAMENT: THE EARLY YEARS

Even though the British government continued to seek a path to disar-
mament, it was forced, after the failure of the Geneva Conference, to
face the prospect of rearmament. When the Geneva armaments “truce”
expired in March 1933, Britain’s first line possessed only six day- and
five night-bomber squadrons. The Auxiliary Air Force and the Special
Reserve contained eight day- and two night-bomber squadrons.176 Build-
ing a new air force would be complicated and lengthy, and made all the
more difficult by ongoing concerns about Britain’s financial situation,
the tense environment that seemed to preclude clear and sober thinking,
and strained relations between the Air Ministry and the Foreign Office.177

Though the process was underway by 1934, it got off to a slow and
halting start. Air rearmament was marked by eight different stages, la-
beled expansion schemes A to M (the extra letters being those that did
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not achieve official approval). On the whole, the British aircraft indus-
try would respond well under the circumstances, ultimately producing
invaluable types.178 But difficulties were inevitable in a telescoped and
unavoidably stressful process, and these troubles had their reflection in
the early years of the war. There were several underlying causes for the
problems that arose.

First, the Air Ministry was hesitant to commit too rapidly to aircraft
designs that might well become obsolete on the production line. Their
concerns were not unjustified since aircraft technology was in a period
of particular flux and development. The switch from wood to metal
construction, for instance, demanded increased commitments to devel-
opment and testing. Second, initial rearmament schemes were designed
to insure that Britain maintained “parity” with Germany’s expanding
air force. The government saw parity as a means of deterrence, and as a
way of maintaining diplomatic credibility without engaging in undue
provocation. But parity was a problematical concept because defining
and calculating force levels was difficult, and because it gave Germany
the initiative.179 Third, and perhaps most importantly, rearmament took
place without adequate assessment of the purpose and development of
the German air force.180 This reflected not only a tendency to rely over-
much on preconceptions, but also a failure to appreciate and prioritize
intelligence information that would form a basis for informed decision
making. The underappreciation of intelligence also meant chronic staff
shortages and underfunding in that realm. All this resulted in unhelpful
fluctuations in Air Ministry attitudes and actions in the years leading up
to war: after putting forward conservative estimates of the German
Luftwaffe growth early on, Air Ministry officials became alarmed and
remained so through the end of the Munich crisis in 1938. Lacking
adequate information on the purpose of the Luftwaffe—information
that would have included technical intelligence like aircraft performance
characteristics and data on bombs and bombsights—British air planners
assumed that its role would not be very much different from the role
they envisioned for the RAF. Thus, as the Luftwaffe expanded, the Air
Ministry ultimately relied on worst case scenarios that envisioned a
massive German air strike aimed at producing a quick surrender, mainly
by breaking civilian morale. As historian Wesley Wark has pointed out,
“the public’s apocalyptic vision was matched by a professional air staff
nightmare about a future war.”181

In late 1933 the government set up the Defence Requirements Com-
mittee (DRC) to sort out priorities and to remedy the “worst deficien-
cies” in Britain’s defenses.182 It suggested modernizing Britain’s aging
battle fleet; preparing an expeditionary force equal to that of 1914; and
completing an updated version of the RAF’s 1923 expansion scheme.
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The decision to upgrade all three services reflected concern over the
Japanese threat to British interests in the Far East, apparent since 1931.183

The report was referred to the Ministerial Committee on Disarmament—
dominated by Chancellor of the Exchequer Neville Chamberlain—
which upended some of its premises. Concerned about the cost of re-
armament, and not convinced that the public would support a large
buildup in the Far East or an expansion of the army, Chamberlain opted
for an aerial deterrent. He believed that Germany was the foremost
threat, persuading himself that Japan would not attack Britain unless
Britain were involved in hostilities with Germany, so a deterrent to Ger-
many would deter Japan as well. Accordingly, he proposed cutting the
DRC allocations to the army and navy, while increasing the allocation
to the RAF to allow for eighty squadrons rather than the original fifty-
two.184

In the early deliberations on the German threat and the British reac-
tion, the Air Ministry had moved carefully and produced conservative
estimates, believing that Hitler would develop strength rationally, and in
depth (rather than in the “shop window”). This assessment reflected the
Air Ministry’s own concern for efficiency, as well as assumptions about
the German national character. In a failure to understand the political
dynamics inside Germany at the time, Air Staff members assumed that
the Germans would follow a deliberate, measured rearmament pattern
designed to create an effective military force with adequate spares and
reserves. The Foreign Office, which was more alarmed by the situation,
did not concur with the Air Staff’s approach. Having failed to bring
about disarmament, they sought to create a strong but nonprovocative
deterrent. Foreign Office leaders—particularly Sir Robert Vansittart—
criticized what they perceived to be the inwardly focused attitude of
CAS Sir Edward Ellington and his deputy Sir Edgar Ludlow-Hewitt. But
Ellington and Ludlow-Hewitt wanted to avoid being pressured into cre-
ating an air force of readily available but probably inadequate types,
backed by insufficient reserves.185 Reflecting back on this tension many
years later, Sir John Slessor would admit that the Air Staff should have
used Vansittart and others as allies to push the government toward a
swifter, more energetic rearmament policy. The RAF, he opined, “lagged
behind the political pressure that was only too anxious to back us.”186

In House of Commons debates in late 1934, Winston Churchill thrust
himself into the forefront of the issue: he challenged the government by
demanding that it confirm or deny his own estimate that the Germans
were already approaching parity and by 1937 would have three times
the strength of the RAF.187 The debate reached a head in March 1935
when Hitler announced—to senior diplomats who had gone to Ger-
many to try to reopen the possibility of disarmament—that the Luft-
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waffe already had achieved parity with the RAF and would seek parity
with the Red Air Force. Confusion dominated the scene; as Wesley
Wark has pointed out, “There were inconsistencies in the record of
what Hitler had said, doubts about the standard of British strength . . .
and little clarity about what was actually meant when Hitler boasted of
air parity.”188 Further exacerbating the situation was volatile British
public opinion, which vacillated between alarm and pacifism. Nonethe-
less, when the tempest was over both the government and the Air Min-
istry chose not to take Hitler’s parity claim literally.

But the episode had heightened tensions and exacerbated the concern
of the Foreign Office. Mussolini’s invasion of Abyssinia hardly created a
hopeful mood; in general, militarism was casting an increasingly omi-
nous shadow over global affairs—European affairs in particular.
Though the Air Ministry did not wish to create a hollow force, the
external criticism could not fail to have some impact. In addition, the
Air Staff began to concern itself increasingly with overall German in-
dustrial potential, and its ramifications for German air power. When
expansion Scheme F was accepted in early 1936, its goal was to see the
completion of a 1,500 aircraft frontline force by April 1937, and the
completion of a 1,736 aircraft frontline force by 1939. It represented a
compromise between RAF priorities, growing alarm, and the continued
desire to deter without undue provocation; but this collection of aims
insured that none of them could be achieved particularly well.189 The
RAF won its case on two points, making full provision for reserves and
creating new bomber types: light bombers were to be replaced by me-
dium bombers and heavy mediums. This trend favoring heavier, longer-
range aircraft—a first step in closing the gap between RAF declaratory
policy and capabilities—would lead eventually to the Short Stirling, the
Handley Page Halifax, and ultimately the Avro Lancaster, Britain’s most
effectiveWorld War II bomber.

By this time the dynamic and energetic Sir Philip Cunliffe-Lister (later
Viscount Swinton) had become Secretary of State for Air, lobbying hard
for reserves and industrial mobilization.190 Organizational changes were
underway as well. What had been the Directorate of Supply and Re-
search (of the Air Ministry) was divided into separate research and de-
velopment and supply organizations. During the spring and summer of
1936 the RAF command structure was also reorganized around four
distinct divisions: Bomber Command, Fighter Command, Coastal Com-
mand, and Training Command—all responsible to the Air Council
through the Chief of the Air Staff.191 While this reorganization was
viewed as an improvement, it had some inherent problems as well. Sep-
arating fighter and bomber functions reduced the incentive for the two
divisions to work together, engage in joint tactical planning, or share
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advances and breakthroughs. The latter was particularly troublesome,
as research done for Fighter Command progressively revealed defensive
techniques that would increase the vulnerability of bombers.192

Throughout 1936 the Air Ministry was made well aware of the con-
tinuing anxiety felt by the various agencies and individuals trying to
assess the Luftwaffe. In a meeting between the prime minister and rep-
resentatives from both Houses of Parliament, Sir Austen Chamberlain
and Lord Salisbury confessed to being “profoundly disquieted . . . at
the contrast between the high degree of preparation which appears to
have taken place abroad among those who might be our adversaries
and the want of promptness with which we originally responded to that
challenge.” Churchill, also present at the meeting, took the opportunity
to raise a multitude of pointed questions about Air Ministry assump-
tions and procedures.193 More importantly, new and apparently reliable
sources of intelligence painted an increasingly worrisome picture of
Luftwaffe strength. By the autumn, the Air Ministry had changed its
tune and was now adopting a very pessimistic view of the situation.
While preserving the assumption that the main purpose of the German
air force would be to wage long-range bombing attacks against an enemy,
air planners abandoned the idea that German rearmament would be
constrained by the pace and the demands of efficiency. The Air Intel-
ligence Directorate was now inclined to accept information from every
available source, including some of dubious reliability. This alarmist
phase in air policy circles persisted through the Munich crisis, and would
abate only in 1939 when more sober appreciations—of German weak-
nesses and limitations as well as strengths—would be put forward.194

In October 1936 the Joint Planning Committee (JPC), which per-
formed detailed planning for the Chiefs of Staff Committee, assessed
Britain’s options in a war with Germany in 1939. A worst case scenario,
their paper incorporated the pessimistic tone that had begun to charac-
terize British military rhetoric. Indeed, its authors meant it to be a po-
lemic designed to light a fire under government spending and formal
war preparations.195 A preface to the JPC paper was heavily influenced
by the Air Ministry representative, Group Captain Arthur Harris. This
took the view that the most immediate menace to Britain would arise if
Germany were to use the Luftwaffe for unrestricted air attacks on the
nation. Appendix II of the report, which tried to provide some idea of
what such an attack might look like, pointed out that the Germans
might wage intensive air strikes against Britain to persuade the popula-
tion that “surrender was preferable to the continuation of the attacks.”196

The planners—influenced by Harris—believed that this might be mit-
igated by air defensive measures, but nonetheless admitted that they had
been “unable . . . to discover any method of direct defence sufficiently
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effective to guarantee the security of objectives in this country,” and
thus believed that “the only real answer lies in a counter-offensive of at
least similar effectiveness.”197 But they could not identify any German
target so valuable as London, nor any highly vulnerable economic tar-
get; they selected the “bases, communications, and maintenance organ-
isation of the German bomber force” as the initial targeting priority.
Though this course was seen to have serious disadvantages, they could
envision no other short-term answer. They postulated however that in a
later phase of the war the RAF would prosecute a broad bomber offen-
sive designed to strike at the “sources of Germany’s belligerent power as
a whole” (which Harris would later interpret as Germany’s great indus-
trial cities). If a counteroffensive on land remained necessary, the RAF
would be called upon to help prepare for it. These tasks would require a
large, heavy bomber force able to deliver a great weight of attack on to
the enemy.198

The plan failed to call for the initial, overwhelming offensive that
Trenchard had envisioned, and it gave initial priority instead to counter-
force targeting of aircraft on the ground—a strategy that Trenchard had
largely eschewed. But Trenchard, who had never faced a serious aerial
enemy after World War I, had been content to make vast claims that did
not have to be backed up by deeds. Operating in a very different envi-
ronment, Harris and the air planners of 1936 were forced to start clos-
ing the gap between rhetoric and reality; they had to think concretely
about scenarios based on resources available in the near term.199 The
plan—which envisioned the ultimate use of a heavy bomber force with
which to prosecute a vital counteroffensive—proved a prescient guide
to RAF strategy in World War II. It also, however, revealed the extent to
which RAF planners “mirror imaged” assumptions about Luftwaffe be-
havior in wartime. And, as Wesley Wark has explained, “Nothing dis-
tilled from the sources that became available during 1937 challenged
the Air Ministry’s preconceptions about the Luftwaffe’s strategic air
mission. The picture indicated instead that the German air force would
have both an army-support and a strategic bombing role. On this basis,
a German knock-out blow could not be dismissed.”200 In the midst of all
this, the Air Ministry had to decide how to assess and utilize informa-
tion arriving from real air wars overseas.

THE AIR WARS OF THE 1930s

Though the progress in air warfare during the Abyssinian crisis, the
Sino-Japanese war, and the Spanish civil war was attended to by Air
Staff members, it did not substantially change their attitudes. The war
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sive in casualties. While suggesting that such conclusions ought to be
subject to modification based on new information and experience, he
argued that nonetheless he was “very doubtful” whether there was suf-
ficient evidence from Spain and China to justify such modification.204

In February of 1938 Goddard had an opportunity to go on a fact-
finding mission to Spain (as a result of a personal invitation from the
War Minister of the Republican forces). Though he admitted that it was
not always possible to get all the information he wanted, he reported
back in some detail on aerial bombardment.205 First, he explained that
even though many Spaniards believed that bombardment by insurgent
forces had been directed toward demoralizing the population (an idea
that was taken up by the international press as well), he had concluded
that nearly all of Franco’s bombing “had been directed towards military
and important material objectives.”206 He believed that the indigenous
perception resulted from the frequent inaccuracy of the air raids, and he
felt that the Italians had been more responsible than the Germans for
inaccurate bombing.207 He reported as well that attacks against power
stations had been neither “sustained” nor “daringly executed.” And he
asserted generally that “Franco’s Air Forces have had no sustained
bombing policy.”208

In reporting on attacks against “the habitations of industrial and
dock workers,” Goddard pointed out that in many cases such attacks
had resulted in evacuations, and surmised that this must have led to a
very great moral effect. At the same time, though, he explained that in
the factories themselves output had not declined. He pointed out that
repeated attacks on the vital Sagunto works “have apparently not ap-
preciably reduced the output of steel”; and that despite being put out
of their homes and suffering 150 deaths (among 3,000 workers), the
workers had displayed “amazingly high spirit,” and only two had de-
serted. But, he wrote (in what can only be seen as a strained attempt to
explain this outcome), “[I]t must be hard for people of a gay tempera-
ment to take a morbid view of things in the halcyon sunshine which
seems to prevail nine days out of ten in Spain. The shattered steel works
at Sagunto would have seemed very depressing in the wet and gloom of
Sheffield, but in Spain it was not so.”209 (Later that year the British
Consul at Valencia would write up a report for the Foreign Office spe-
cifically on the moral effect of bombing. After explaining the difficulties
in getting reliable information, the Consul reported that the indirect
results of the bombing had been negligible. But he implied—in a way
that downplayed the impact of his news—that this was due to the fact
that the bombing was inaccurate and sporadic, and that, on the whole,
the war revealed an “excellent example of how not to utilise a complete
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in Spain, which in particular might have been seen as a testing ground
for air warfare ideas, did not appear to British planners to offer many
clues to a future war between Germany and Britain. The relatively low
level of resources involved and the paucity of industrial targets, they
argued, made its utility for comparison limited at best. Prevailing im-
ages and assumptions were preserved since, at the end of the day, one
could claim that air power had been mishandled, or that the war en-
tailed unique circumstances that would not pertain to a future war in-
volving large industrial nations, or to Britain in particular. Through se-
lective interpretation of the available data, British air planners were able
to avoid a reinterpretation of their existing hypotheses. In a similar
vein, professional military journals in Britain did not give the Spanish
war the kind of attention it might have merited.201

Some of the most dramatic information from Spain had to do with
low-flying attacks on infantry. But even as they reported on this infor-
mation, Air Ministry officials insured that it would not greatly alter
their views. On 21 September 1937, Wing Commander R. V. Goddard,
the Chairman of the Joint Intelligence Sub-Committee on Spain, re-
ported that aerial attack had a great effect on ground troops. In a pas-
sage that foreshadowed later events in France, Goddard stressed the
“terrifying roar of diving and zooming aircraft close overhead.” None-
theless, he insisted that such attacks cause high aircraft losses, and he
reminded his readers that “these attacks have been carried out against
troops whose standard of training and morale is lower than that of
regular trained troops against whom the effect of such attacks would
probably be less great.”202 In the same month, the Deputy Director of
Operations (DDOps) sent a minute to the Deputy Chief of Air Staff
(DCAS) arguing against drawing the RAF into close support duties,
which he viewed as “uneconomical.” He insisted that, in accordance
with the War Manual, the RAF had not contemplated (in a war in the
European theater) “any organized close support by aircraft at all” as
“no units are really trained in such work.” He said that the RAF should
contemplate close support work only “to turn defeat into a rout, or to
prevent defeat of our own Forces becoming a rout.”203

Writing in December 1937, the Deputy Director of Plans (DD Plans)
argued, “I think we may be getting exaggerated ideas from the results of
low-flying attack in Spain and China; we must remember that in those
campaigns it has mainly been directed against semi-organised and semi-
disciplined troops who have neither the cohesion nor the morale to
stand up to it, nor the firepower nor fire-discipline necessary to reply to
it effectively.” He pointed out that in the last war, the British had found
such attacks useful, “in an emergency,” but that they had been expen-
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mastery of the air.” He argued that half a dozen planes could, if em-
ployed intelligently, keep the port cities in an almost constant state of
alarm.)210

Goddard argued that in zones outside the battle area “aircraft have
not fully exploited their advantages,” and that the air effort had been
“dissipated over a wide range of objectives instead of concentrated time
and time again on certain important objectives to ensure their destruc-
tion or the demoralization of local personnel.”211 This enabled him to
draw two general conclusions. First, “The well-known principles gov-
erning the employment of men and machines in war both on a large
scale and in minor tactics, appear to require no modification in the light
of experience gained in Spain.” And second, “The nature of this civil
war and the limitations in material and command cannot, it seems, be
expected to produce military information which is wholly capable of
direct application to our own problems.”212 A Joint Intelligence Sub-
Committee Report of 10 June 1939 likewise accepted that, with respect
to the attack on industry, there was very little analogy between the wars
in Spain and China and any future war between Great Powers in
Europe.213

This tendency to eschew parallels was evident as well in British think-
ing about fighter escorts. Many British observers of air operations in
Spain contended that escorts had to fly only short distances, and that
therefore the “lessons” of Spain did not apply.214 From his own observa-
tions, Goddard reported, “The escort of bomber formations proceeding
to and from their objective by double, or more than double, their num-
ber of fighters, has been found by both sides to be a necessity notwith-
standing the ability of the bomber to shoot down fighters.”215 (Inter-
estingly, his observations on escort fighters were reprinted and distributed
within the Air Ministry when the question resurfaced in the spring and
summer of 1939.)216 But even though he had sounded a tocsin, Goddard
soothed his readers by pointing out that bombers could defend them-
selves with speed, and forward and rear gun defenses; he added that
“bomber crews were confident in their ability to bring down fighters,
and many successes by bombers were claimed.”217

Prior to Goddard’s visit to Spain, the DDOps (Richard Peirse) had
sent a memorandum to the DCAS indicating that escort operations in
Spain ought to be observed, as the war provided “the only examples of
modern air forces in actual conflict with each other since 1918.” He
was interested in German tactics for using fighters as escorts or “as a
sort of advanced guard for the bombers.” Nonetheless, he remained
skeptical, stating, “While . . . I still feel it would be a confession of
weakness and a waste of effort on our part even to contemplate the use
of fighters in this way, I cannot help feeling that we ought to be pre-
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pared for such an eventuality.”218 He asked that the Bombing and Fight-
ing Committees look into the question, and that a specification be
drawn up for an escort fighter. But he admitted, “I confess I am not at
all clear in my own mind as to the type of fighter that should be pro-
vided.”219 Commenting on the minute sheet a week later (30 November
1936), the Director of Staff Duties (Sholto Douglas) wrote, “My own
feeling in the matter is that the bombers should be able to look after
themselves without the addition of an escort of fighters; although cer-
tain of the bombers might be more heavily armed than the remainder at
the expense of their bomb load.”220 In his response, the DCAS listed a
set of concerns about escorts that was fairly representative of RAF
thinking: specialized escorts would demand resources that might other-
wise be put into bombers; they would have to be tied to their forma-
tion; and they could not necessarily be better armed than the aircraft
they were escorting. He concluded that though he did not wish to con-
strain free discussion of the question, he felt that “the whole conception
of fighter escorts is essentially defective.”221

In June 1937 the Air Fighting Committee of the Air Ministry found
itself stymied over the question of escorts. After listening to detailed
arguments first in favor of and then against the development of escort
fighters, they decided it was not the right time for special requirements
to be drawn up.222 Instead, they recommended exploring the possibility
of fitting certain bombers with more (and larger) guns, more ammuni-
tion, and better protective armament.223 In the late summer of 1938,
Ludlow-Hewitt, then Chief of Bomber Command, suggested very se-
rious reconsideration of the Air Staff’s policy on escorts. Confessing to
his own past pessimism over escorts, and confusion over what an ade-
quate type might look like, he was nonetheless concerned enough to
advocate some action. He envisioned, ultimately, a bomber force work-
ing out of France, aided by heavily armed escorts.224 At an April 1939
meeting on Bomber Command readiness, the Director of Operational
Requirements reported that further discussion on the issue had yielded
the opinion that the defense of bombers could be better undertaken
“by bomber aircraft carrying fewer bombs, but more ammunition and
guns.”225

As war approached, Air Staff members realized that they had not
made sufficient progress on this “hardy annual”—the question of escort
fighters, and the protection of bombers in general. Though increased
urgency characterized their discussions, they were unable to determine
how an escort could be made fast enough, maneuverable enough, and
sufficiently long-ranged to be feasible for deep penetrations into enemy
air space. What they envisioned, in the end, was more an escort bomber
than an escort fighter.226 In general, in the years leading to war many
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unresolved questions remained about how the RAF ought to proceed,
and how it ought to think about the Luftwaffe. Air planners were hand-
icapped by their late start on many of these issues, and simply by their
inability to come to a consensus on how to predict the increasingly
complex and uncertain future of aerial warfare. They also did not help
themselves with their selective reading of the evidence available to them,
which tended to interpret new information in such a way as to preserve
and indeed reinforce prevailing conceptions.

REARMAMENT: THE EVE OF WAR

As the RAF cast about for ways to conceptualize and prepare for the
future, a number of important changes took place that would influence
the early stages of the coming war. In May of 1937, Neville Chamber-
lain replaced Stanley Baldwin as Prime Minister; Sir John Simon became
Chancellor of the Exchequer, and Anthony Eden took over at the For-
eign Office. Largely due to the experience of World War I, Chamberlain
was distrustful of the military; he understood the horrors of the Great
War and the profound desire of the British people to avoid a repetition
of the disaster.227 He had gone through his political development at a
time of austerity in Britain and was convinced, as were many of his
contemporaries, that sound finances were absolutely essential to secu-
rity. While Chamberlain had earlier (as Chancellor of the Exchequer)
increased the RAF’s portion of the budget relative to the other services,
he was gravely concerned with the overall economics of British de-
fenses; he feared handing Hitler a bloodless victory by undertaking a
large-scale armaments construction program that the nation could not
afford.228

In June 1937 all three services were asked to articulate their needs in
order to ascertain the cost of the necessary programs. The army and
navy took the opportunity to argue for large increases in their estimates.
The air force proposed that the bomber force be rearmed with heavy
bombers that could operate entirely from British bases, and continued
to demand full accommodation for reserves (for bombers and fighters).
RAF requests called for increases of 40 percent in bomber strength and
25 percent in fighter strength over the existing program (Scheme F).
However, it would be no small task to produce the airplanes, the en-
gines to power them, and the crews to fly and maintain them. In addi-
tion, runways and airdromes would have to be reworked in order to
accommodate the heavier planes, and no one was certain that some sort
of catapult system might not be necessary to get the planes off the
ground.229 In putting forward the new program, Lord Swinton found
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himself telling the cabinet that it was very unlikely the goals of the plan
could be met before the summer of 1941 at the earliest.230

As it turned out, the new plan (Scheme J) was met by a challenge
from Sir Thomas Inskip, a civilian appointed Minister for the Coordina-
tion of Defence in March 1936 and who was charged with the thankless
task of trying to coordinate and prioritize the views of the different
services—a role performed unofficially by the Treasury in the late 1920s
and early 1930s. In an aide-mémoire of 9 December 1937, Inskip ar-
gued that German aircraft could be better destroyed over Britain by
fighters than by an attack on German factories and airdromes.231 At the
most basic level, fighters would be cheaper and easier to construct. The
fighter force, he argued, should be made as strong as possible and given
full reserves. Inskip’s own view of future strategy was in line with the
methods Britain had traditionally used over the centuries: relying on sea
power and superior economic resources to repulse any initial assaults,
and then engaging the enemy in a war of economic attrition.232 While
his actions were motivated mainly by a concern for economy, their im-
mediate consequences confronted some of the premises of Air Staff
planning.

Despite hostility from the Air Ministry and protest from the Foreign
Office, Inskip managed to win his case in the cabinet, which on 22
December 1937 accepted his program. He declined to put the Air Staff
program forward, and placed a spending limit of £110 million over
Scheme F.233 The new Scheme K retained fighter numbers with full re-
serves, but cut bomber squadrons and reserves. The Inskip program
was, in actuality, less radical than some authors have argued. While
Inskip did change the ratio between bombers and fighters, he did not
change the number of fighters ordered for Britain—this number had
already been agreed to by the Air Ministry. And his program retained
nearly the same front line strength in bombers, as well as a plan for
rearming the air force at some future point with new heavy bombers.
After further deliberation, in which the Air Ministry warned against
cutting reserves for heavy bombers, monies were shifted out of the
training establishment and the construction of permanent buildings, and
into reserves.234

Still, the near-term deemphasis of bombers worried the Air Ministry;
its members did not take kindly to being second-guessed on issues of
such fundamental importance. Thus, part of their reaction to Inskip was
dismissive and defensive in nature—indeed, one officer complained that
Inskip’s plan was the equivalent of putting all of one’s players in goal.235

Sir Cyril Newall, who had become CAS in September 1937, believed
that Inskip was driven only by economics, and not by the necessities of
strategy. And he believed that, in any event, it was not Inskip’s place to
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tell the services how to spend their money. The Air Staff suspected, as
well, that the navy might be influencing him.236 But the Inskip report
had found the RAF in a moment of pessimism and low confidence. The
JPC report of 1936 had acted as a catalyst for more detailed planning
within the services, and the RAF duly followed through on its part. The
results that followed were wholly discouraging. As the official historians
of the World War II bombing campaign acknowledged, “It was soon
revealed that there was no clear idea as to what was operationally pos-
sible, what targets could be reached, how far they could be hit, what
would happen to them if they were hit, or what were likely to be the
casualties incurred.”237

Air planners believed, of course, that a determined air offensive had
to be part and parcel of any victory plan for a future war: this idea had
been the centerpiece of their identity, so its disruption, even temporarily,
was disturbing and disorienting. But, with their counteroffensive capa-
bilities so uncertain, they were hardly in a strong position to parry suc-
cessfully Inskip’s thrust—at least at the moment. The Air Ministry’s lay-
ered reaction to Inskip was later summed up best, perhaps, by Sir John
Slessor’s internally inconsistent reflection: “To multiply fighters is the
usual refuge of the ignorant about air power, but in this case it was
undoubtedly justified.”238 Air Staff members, however, could take solace
in reminding themselves that the situation was only temporary, and that
they still would be able, eventually, to wage a war more or less as they
had envisioned. Relying on the sound work that had been done on air
defense through the interwar years, they focused their near-term ener-
gies on resisting a German attack. But all along they intended to pre-
serve their commitment to the offensive, and reemphasize it at the ear-
liest possible moment.

Still, building the basis of an offensive force would be no mean feat:
the problems facing Bomber Command were manifold—and daunting.
When Sir Edgar Ludlow-Hewitt had assumed leadership of Bomber
Command in the autumn of 1937, he had taken an inspection tour to
assess the state of the organization. In reporting the results to the Air
Staff on 10 November, he was frank. He told them he had expected
some confusion due to the rate of expansion, but found the current
situation with respect to war preparedness “most disquieting.” He an-
nounced to his colleagues that Bomber Command was “entirely un-
prepared for war, unable to operate except in fair weather, and ex-
tremely vulnerable both in the air and on the ground.”239 His
unvarnished revelations made him an uncomfortable figure among his
colleagues, many of whom preferred to try to convince themselves that
things were not so bad.240 Ironically, the man who had once warned
against “calculations” was now having to make very many of them. To
his credit, he set about the task with great energy and determination.



B R I T A I N  I N  I N T E R W A R  Y E A R S 123

Problems of reconnaissance, target acquisition, intelligence, tactics,
and navigation had received inadequate attention through the early and
mid-1930s. There were no specialized reconnaissance units, and there
was no organization for the interpretation of photographs; indeed, the
need for damage assessment was hardly considered at all.241 Navigation
was done largely by dead reckoning with occasional visual checks, but
the lack of career opportunities for navigators meant that few men were
attracted to it. In the two years before the outbreak of war, there were
no less than 478 forced landings due to pilots losing their way.242 A
similar state of affairs existed with respect to the operational details of
bombing. There had been, for instance, no consensus on how bombers
ought to proceed to their targets while minimizing the risk of fighter
interception.243 In 1938 a Bombing Policy Sub-Committee (of the Bomb-
ing Committee) was formed to consider the tactical details of different
methods of bombing, and to determine the most suitable types of air-
craft and apparatus for these.244 At its first meeting, on 22 March 1938,
the Sub-Committee recommended the investigation of methods for im-
proving high-level bombing accuracy. The members argued that inade-
quate attention had been given to bombing problems, and that there
was a “crying need for a Bombing Development Establishment [original
emphasis], which could concentrate on the necessary experiments.” It
was pointed out that a similar proposal had been made at the 2nd, 3rd,
and 10th meetings of the Bombing Committee, “but nothing had even-
tuated.”245 Such an establishment was brought into being only after the
Munich crisis. Until then, many of the most urgent questions surround-
ing bombing policy remained unsolved.246 Regarding bombs themselves,
there had been actual retrogression. The need for heavier bombs, which
was seen in World War I and was reemphasized by Trenchard in 1923,
was apparently forgotten; in 1935, the Air Staff rejected a proposal
(from the Commander-in-Chief, ADGB) that the standard 500-pound
bomb be replaced by those of 1,000 and 2,000 pounds.247

The RAF was, in the late 1930s, an organization facing the fact that
it could not carry out its own declaratory policy. But the situation was
brighter with respect to defense. Despite its overwhelming declaratory
commitment to the aerial offensive, the RAF had never ceased thinking
about fighters and methods of home defense generally. This hedging of
bets would pay off in crucial ways. By the late 1920s, the funds avail-
able to the Air Ministry for research were devoted largely to scientific
and technical experiments examining possibilities for defense.248 General
E. B. Ashmore, who had directed British air defense in World War I,
argued after the war for the development of an information network to
enable the communication of data to facilitate interception of incoming
aircraft. The resulting system made use of ground observers and dedi-
cated phone lines to support fighters and anti-aircraft artillery. Progress
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was made in radio telephony that would allow for a greatly improved
communications system for defenders. Other important developments
took place in intelligence, and in fighter defense organization. During
his tenure as Chief of Air Staff (May 1933–August 1937), Sir Edward
Ellington oversaw the drawing up of specifications that led to the
Hawker Hurricane and the Supermarine Spitfire. When experiments in
methods of aircraft detection began to reveal the first glimpses of what
would later become radar, these could be readily and successfully posi-
tioned into a preexisting framework.249

If the Germans can lay claim to key innovations (in terms of technical
change) regarding radar, the British employed their systems more effec-
tively and efficiently.250 In Britain, concern about the improving capa-
bilities of bombers, especially following the 1934 exercises, prompted
investigations into improved aircraft detection techniques.251 H. E.
Wimperis, Director of Scientific Research in the Air Ministry, proposed
that a scientific committee to survey air defense be formed under Henry
Tizard, Chairman of the Aeronautical Research Committee; it met for
the first time in January 1935.252 Tizard consulted with R. A. Watson-
Watt, Superintendent of the Radio Department of the National Physics
Laboratory, who, in February, wrote a paper proving the feasibility of
radar; in March members of the committee saw a demonstration of the
principle.253 Between 1936 and 1940 the existing defensive net was en-
hanced by the Chain Home and Chain Home Low (for low-flying air-
craft) radar systems. The centralization of the Command enabled infor-
mation to be disseminated quickly.254

In March 1938 the Deputy Director of Plans (Slessor) requested from
the Air Staff an overview of the effectiveness of fighter defenses; he
needed the information for meetings of the Joint Planning Committee.
He sought answers to questions about such things as the likelihood of
bomber interception, the value of defensive armament for bombers, and
the margin of speed between fighters and bombers. In his covering note
to the Assistant Chief of the Air Staff, he admitted that, on many issues
involving the tactical performance of new fighters and bombers, there
was a dearth of useful information. And he pointed out that while he
believed the value of the fighter was declining due to increased bomber
speeds and blind flying methods, his general view of their value was, he
thought, more generous than that of the Air Staff.255 In answering the
query, Air Staff respondents conjectured that some 60 percent of day
raids and 40 percent of night raids could be intercepted (though the
figure might fall to 20 percent and 10 percent respectively in heavy
cloud). Actual shoot-down rates would depend on such things as the
tactical formations utilized by the bombers, but the chances of a fighter
taking a bomber out of action were thought to have increased in gen-
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eral. These good rates were attributed to such things as increased fighter
climb speeds, better communications and observer corps organization,
balloon barrages, and more accurate anti-aircraft fire. Counteracting
this trend, however, were cloud flying techniques and the greater speed
and operating heights of modern bombers.256

Significantly, an attached document called “The Composition and
Strength of the Royal Air Force—Air Staff Policy” sought to address
the perception that recent increases in the strength of the RAF had
“lead to some erroneous deductions that a change of policy is thereby
implied in the direction of a defensive strategy at the expense of our
capacity for counter-offensive action.” The authors asserted that “no
such change is implied by the measures recently announced or is in any
way contemplated.” They pointed out that increases in the numbers of
fighters were tied to the development of the German bomber force, but
insisted that British strategy had not changed, arguing that “[i]t is not
enough to avoid losing a war . . . A boxer cannot win a fight if he does
no more than parry his opponent’s blows—he must have an equivalent
punch, he must be able to deliver it at the right time and place; and he
must be able to keep on punching until his opponent is out.” Though
willing to admit that there “had been a tendency in the past to over-
state the case that ‘the bomber will always get through,’” the authors
nonetheless staunchly upheld the importance of the counteroffensive.257

In November 1938 the Air Staff circulated a memorandum stating that
the counteroffensive had not been abandoned or replaced by a defensive
orientation.258

But there was a fundamental tension at work that the RAF never fully
countenanced. If air defense methods were improving, then very likely
they were improving in Germany as well. And if this were so, might it
not call into question the entire basis of a strategy that ultimately rested
on an aerial offensive? In analyzing this problem long after the fact,
R. J. Overy succinctly summed up the dilemma facing the Air Staff: “To
admit that there was a defence against the bomber was to question the
whole basis upon which an independent air force had been built.”259 To
have posed such a question would have been profoundly stressful for
the organization, already in crisis. Though planning was put on a much
more solid and serious footing than ever before, planners tried nonethe-
less to hold on to as many of their foundational ideas as they could. The
tendency of the organization was to preserve its fundamental assump-
tions whenever possible, and to modify them only when there was little
other option but to do so. This precluded a full examination of the
tension inherent in simultaneously believing that one could fend off a
Luftwaffe attack and also prosecute a successful offensive against
Germany.
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While a determined faith enabled air planners to find hope on the
horizon, it did not help them to solve their near-term problems. Cham-
berlain did not set before the House of Commons all the implications of
the Inskip program, but that body already was exercised about RAF
inadequacies and a possible German “bolt from the blue.” Churchill,
still playing a leading role in the drama, called for an inquiry into the
workings of the Air Ministry. Though the issue was debated, the poten-
tial crisis never came to a head because the resignation of Lord Swinton
in May 1938 was enough to placate the critics, at least for the time
being.260 By then, however, the perception of British vulnerability played
a part in the conclusion drawn by the Chiefs of Staff that very little
could be done to help Czechoslovakia, the object of Hitler’s latest terri-
torial demands.261

Wesley Wark has argued that three factors dominated the air intel-
ligence picture at the time of the Munich crisis: lack of technical insight
into the Luftwaffe’s real capabilities; an assumption that the Luftwaffe
was developed for a strategic air offensive; and a two-year history of
increasingly pessimistic readings of the air power balance. All of this
added up to a reliance on worst case scenarios. And these could not fail
to contribute to the deep sense of alarm and pessimism felt by policy-
makers responsible for coping with Hitler. Although the Air Staff did
not assume that the Germans were in fact looking to launch a bolt from
the blue at that moment, air-intelligence estimates of that worst case
were dire: fifty thousand casualties in a twenty-four hour period. Be-
cause senior military advisors to the government did not analyze the
bolt from the blue scenario, the issue was left “to the imagination of the
ministers.”262 With images of a “knock-out blow” casting a shadow
over his thinking, Chamberlain opted to settle with Hitler at Munich
rather than risk war at that point. Britain was “outdeterred by Ger-
many.”263

In many ways, the RAF’s aggressive declaratory policy had come
home to roost. If it had helped preserve RAF autonomy, it had also
troubled and confused the other services, and frightened the public, the
politicians, and the diplomats. As a deterrent in a time of peace, it prob-
ably had much to recommend it. But, because the words had not been
backed up by actual capabilities, or even very much systematic thought
about how to achieve them, it proved terribly stressful in a time of
sudden, serious threat. The 15 September 1938 issue of the Times (Lon-
don) referred to the “intolerable sense of impotence and tension” felt
throughout the nation. Reflecting back on the period before and during
the Munich crisis, Sir John Slessor described the “gnawing dread of
national shame and disaster that curdles the tummy and wakes one up
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at three in the morning to lie tossing and wondering what can be done
and what will happen if nothing is.”264

In London, workmen toiled through the nights to dig sheltering
trenches in the city’s many parks, to distribute sandbags, and to dim the
city’s traffic lights. Air Raid Precautions (ARP) personnel tested sirens,
distributed posters, made public announcements at sporting events, and
prepared instructional films for the cinemas. Gas mask distribution cen-
ters stayed open twelve hours a day, and “laggards” who had not yet
picked up their masks were implored to do so via loudspeakers mounted
on roving trucks. Airplanes circled overhead, trailing streamers asking
volunteers to join the auxiliary fire service. Hospitals prepared to dis-
charge stable patients to make room for emergency cases; their staffs
inventoried equipment and stocked up on surgical supplies. The Church
of St. Martin-in-the-Fields held day and night prayers for peace. Fac-
tories and shops made emergency accommodation for their employees
and patrons: one shop readied “brandy for the nervous, chocolate for
the hungry, and games for the restless.” The London Zoo made plans to
destroy its poisonous snakes and spiders, and to shoot any large ani-
mals that might escape their cages due to bombing.265

The crisis over Czechoslovakia removed whatever patience or toler-
ance remained in Britain for Hitler’s revision of the World War I settle-
ment. Up to that point, more than a few Britons had felt, as Slessor later
explained, “that this fellow Hitler had a case,” that the Germans could
not “permanently be held in a position of inferiority vis à vis the
French.”266 Indeed, Churchill was in a unique position: opposed to both
the appeasers and the pro-German right wing.267 But Munich had finally
begun to reveal the Führer’s true face, and this brought with it the
dawning realization that war, even if averted for the time being, was
unlikely to be averted for long. The gap between claims and capabilities
would now have to be closed for good. In the breathless months leading
up to war, the Air Staff would concern itself with a great many ques-
tions pertaining to British and German capabilities regarding strategic
bombardment. In addition, Air Staff members would concentrate on
drawing up plans for war based on the resources available to Britain in
the near term. This crucial process will be examined in the early pages
of chapter 4.
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The United States in the Interwar Years

This chapter traces the intellectual progress of American airmen during
the interwar years. It examines how theories about long-range bombing
developed, gained influence, and established themselves in the organiza-
tional mind of what ultimately became the United States Army Air
Corps (and later Army Air Forces). It points out parallels and contrasts
between the American experience and the British experience. Though
there are clear and important similarities in the way ideas evolved in the
two nations, there are also some notable differences. The Americans,
like the British, would rest their ideas about long-range bombing on
assumptions about the complexity and vulnerability of modern indus-
trial societies, but they would take a particular interest in what they
believed to be the inherent weaknesses of interdependent, interlocking
national economic systems.

In comparing the British and American interwar experiences, several
issues must be acknowledged from the start. First, American interwar
air doctrine was not formulated by an independent service. While the
Royal Air Force came into existence as a separate organization in 1918,
American airmen required nearly thirty more years to achieve such
standing. The U.S. Army was not willing to condone any statement that
implied a revolutionary role for long-range bombers based on their abil-
ity to impose, independently, a shattering blow on the enemy. In an
attempt to make itself very clear on the subject in 1934, the War Plans
Division of the War Department argued, “The effectiveness of aviation
to break the will of a well-organized nation is claimed by some; but this
has never been demonstrated and is not accepted by members of the
armed services of our nation.”1 The latter clause was untrue: members
of the U.S. Air Corps were among the “some” making strong claims for
aviation. Indeed, a 1928 document from the Office of the Chief of the
Air Corps had argued, “It is not hard to visualize a situation in which
the destructive power of the air force will be adequate to subdue the
enemy’s will and in which both the Army and Navy would operate in
support.”2 Thoughout the interwar years a debate raged inside the U.S.
military—sometimes quietly and sometimes openly—about the degree
to which an air force could and should act independently in war. A
desire for greater autonomy naturally inclined the airmen to focus their
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attention on strategic bombing—a role that promised them greater
independence, responsibility, and prestige. Their subordinate status
caused them to behave differently from the British, but the differences
were, ultimately, more in the realm of official action than in the realm
of ideas. RAF leaders defended themselves and Air Corps leaders sought
to assert themselves by using similar claims about the possibilities for
independent air operations. In both cases, the circumstances caused
them to become heavily invested in those claims.

Second, the United States and Britain faced distinctly different geo-
political situations; these, necessarily, produced different interwar per-
spectives on aerial bombing among their leadership and within their
general populations. If the First World War had been a grievous and
disillusioning experience for the Americans, it had not scarred them
with the shock and trauma that had defined the British experience of
war. With the English Channel no longer serving as the useful moat it
had been for centuries, the British felt their new vulnerability acutely.
Though the postwar dismantling of the German air force had provided
an important measure of security for them, the British had to pay close
attention to all aerial developments on the continent, and had to assume
that if another general war came, it would involve air attacks on Lon-
don and other British cities. The Americans, isolated from potential ene-
mies by two oceans—and, after the war, more determined than ever to
stay that way—felt they could afford to be more complacent about de-
velopments in aviation. Their perspective on bomber aircraft and the
future of air warfare was more distanced—and far less visceral—than
the British perspective.3 Like their British colleagues, American airmen
believed that bombers were inherently “offensive” tools of war. But the
official American national security posture circumscribed the way in
which this could be interpreted and articulated. This posture was defen-
sive in orientation, and bomber aircraft were given a defensive mission:
to find and attack naval threats to the U.S. coastline. Until the eve of
war, American airmen had to use conditional language and hypothetical
scenarios whenever they discussed theories of air warfare involving stra-
tegic bombing.

Differences in geography and politics produced a corollary for theo-
ries of aerial bombing. The greater immediacy of the air threat to Brit-
ain—and the heightened sensitivity to class issues prevailing there—
inclined the British to focus somewhat more than the Americans on the
specifically social ramifications of aerial bombing. This was a difference
in degree, but it nonetheless mattered since it shaped fundamental con-
ceptions. If Trenchard concerned himself mainly with the upheaval, dis-
ruption, and dislocation caused by bombers getting into the general vi-
cinity of a target, the Americans tended to keep their focus more on the
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nature of the damage that might be directly imposed on a given target.
The destruction of the target itself—and the resulting impact on the
enemy’s economic structure—mattered primarily.

Third, because the Americans had no direct experience of strategic
bombing in World War I, they had no record to explain or protect in
the interwar years. As we saw in chapter one, much of what the Ameri-
cans learned about “strategical” bombing in World War I came from
observing the experience of their allies, and from the bombing survey
that they undertook independently at the end of the war. While they
were strongly influenced by the British experience, American airmen de-
veloped an approach to air warfare and strategic bombing that reflected
their own circumstances and predispositions. For example, the Ameri-
cans never distanced themselves so much as the British did from the
assumption that the first objective in war would have to be the enemy
air force. When they imagined air warfare, Americans generally envi-
sioned large-scale counterforce operations through bomber attacks
against the enemy air force on the ground (airfields, hangars), and
through air-to-air combat waged by armed bombers flying in defensive
formation.

Like the British, the Americans felt that victory in war came to the
side able to undermine most effectively its enemy’s will to war. The
Americans did not privilege the elusive “moral effect” of bombing in
the same way that Trenchard did, and therefore it did not come to have
the high-profile rhetorical role that it had in the RAF. The Americans
believed, however, that bombing did produce a “moral effect.” But
though they discussed it throughout the interwar years, they never fully
specified what it meant or how it might be quantified. How did it inter-
act with and overlap the material effect of bombing? How, exactly,
might it bear on war? These questions never were adequately answered,
and the Americans would never come to a consensus on the meaning,
significance, and operational definition of the moral effect. In addition,
uncertainty and vagueness surrounded the American conceptualization
of what constituted enemy morale, and what might be the most effec-
tive and efficient means of undermining it. Failure to specify and reach
consensus in this regard also complicated American debates over the
legal and ethical aspects of long-range bombing. These problems, and
the confusion and uncertainty that they engendered, were reflected in
inconsistent and even contradictory writing on the subject.

The Americans, however, felt they had a clearer idea of how to
achieve “material effect,” even though they never closed with how, ex-
actly, this might translate into victory in war. From the moment that
Edgar S. Gorrell first borrowed the ideas articulated in Tiverton’s Sep-
tember 1917 paper, American airmen embraced the assumptions under-
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lying the selective targeting of key elements in an enemy’s industrial
economy. The American critique of British World War I bombing, influ-
enced by the London Air Staff, chided Trenchard for not following
through on a systematic program based on analysis. The Americans,
impressed by the potential frailties and weaknesses in the interlocking
structure of a modern industrial economy, postulated that careful anal-
ysis could guide planning in crucial ways and produce effective results.
They came to believe that their own long-range bombers would be able
to undermine efficiently the integrity of an enemy’s war economy by
attacking specific targets crucial to the functioning of that economy.
This conviction gained momentum through the years as Air Corps plan-
ners dedicated themselves increasingly to understanding and preparing
for air operations independent of the army and its ground combat func-
tion, and as they invested themselves in the concept of “precision bomb-
ing.” Indeed, this line of thought eventually would take on a life of its
own as the “industrial fabric” (or “industrial web”) theory of bombing,
articulated and promoted most aggressively by the Air Corps Tactical
School of the 1930s. But though the Americans would embrace the “in-
dustrial fabric” theory, they would fail to back it up with the intel-
ligence apparatus necessary to turn it into a coherent and sophisticated
foundation for an operational plan. And they would fail to understand
fully the conditions and requirements necessary to enable it to succeed.

Thus, even if American airmen were free of the burdens of defending a
wartime record, they were not immune from problematical assumptions,
faulty analyses, oversights, and a tendency to make bold, unsubstanti-
ated claims. The latter in particular stemmed from a desire to win
greater freedom from the institutional confines of the army. But many of
the problems they faced stemmed from the way in which they perceived
their world and, in turn, how they interpreted new information based on
those perceptions. These inevitably influenced their decisions and their
behavior, with important ramifications during the Second World War.

IDEAS AND INSTITUTIONAL CONSTRAINTS:
THE EARLY INTERWAR YEARS

The early postwar writing of American airmen reflected the organiza-
tional constraints they operated under; but it revealed, as well, the lure
of wider horizons. While commanding the Air Service First Army, Gen.
Billy Mitchell had drawn up a set of guidelines for his observation, day
bombardment, and pursuit (fighter) units. Initially published in a series
of operations bulletins, these were later incorporated, with some revi-
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sions, into the “Provisional Manual of Operations,” which appeared
officially in December 1918. Even though Mitchell’s units had not un-
dertaken long-range bombing, many of his ideas were relevant to the
formation of American thought on independent air operations. He em-
phasized for instance that bombers must fly in defensive formation,
with up to eighteen aircraft per group.4

Maj. William C. Sherman, who had been Chief of Staff of the First
Army Air Service, added to the Air Service’s early body of thought by
preparing an extensive “Tentative Manual for the Employment of Air
Service” in early 1919. Hewing to army orthodoxy, Sherman reminded
his readers that “the final decision in war must be made by man on the
ground, willing to come hand to hand with the enemy. . . . It is, there-
fore, the role of the Air Service, as well as that of the other arms, to aid
the chief combatant: the infantry.5 But Sherman also revealed enthusi-
asm for what he perceived to be the vast possibilities of air operations,
arguing that the commanding position of an airplane, which renders
concealment useless, “induces the instinctive belief in the heart of every
man on the ground that he himself is being watched by hostile eyes and
being made the target for bomb or bullet; and that this hostile man can
pursue him intelligently and ultimately destroy him.” He explained, “To
this is added a feeling of utter helplessness, not justified by facts but
none the less instinctive and not to be overcome wholly by reason or
training.”6 In a passage that reflected the early appeal of “bottleneck”
theories and also foreshadowed a theme Sherman would develop more
fully later, he compared the morale of an army to the human body,
arguing that in order to destroy it, it is necessary only “to destroy one
of several of its component parts.”7 In June 1920, portions of Sherman’s
Tentative Manual were published in the Air Service Information Circu-
lar; the opening section on day bombardment repeated Trenchard’s
“twenty to one” rule, albeit without attribution.8

Like Sherman, the majority of officers accepted the organizational
situation and identified army aviation as a supporting arm for infantry
operations. In the early 1920s, official army publications on the role of
the Air Service emphasized its position as an auxiliary service, and fo-
cused on support missions including observation and defensive pursuit.
Without experience in independent operations, the Americans had little
leverage in arguing for a separate identity and organization. The Army
Reorganization Act of June 1920 made the Air Service a part of the
combat line of the army; no changes were made in its relations with the
General Staff.9 And another constraint operated: Secretary of War New-
ton Baker had objected fundamentally to strategic bombing. In a section
of his 1919 annual report, Baker made his thoughts clear. Addressing
himself to the question of whether the United States required a separate
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service for the air, his answer was a resounding “no.” To him, air forces
were utilized best when supporting troops in the field, particularly
through observation. He argued that by far the most effective use of air
power in the war had been for observation.10

With respect to long-range bombing, Baker first noted the wartime
proliferation of anti-aircraft defenses, and he observed that “the actual
loss of life caused by these bombardments was relatively small and the
destruction of property, while large, had no appreciable effect upon the
war-making power of either nation.” More importantly, he felt that
bombing enemy industry and cities had violated the Hague principle
that bombardment be restricted to “fortified places.” Aside from the
ongoing legal debate over that phrase, he had no doubt that strategic
bombing fell outside of the bounds within which civilized states should
conduct warfare. Though cognizant of the appeal of air power and its
compelling hold on the public imagination, Baker nonetheless refused to
sanction the “inevitability” of long-range air campaigns for the future;
indeed, he suggested ruling out strategic bombing on the most “elemen-
tal ethical and humanitarian grounds.” And he argued that advocates of
strategic bombing created their own paradox: “[I]t is most likely that
history will record these manifestations of inhumanity as the most pow-
erful aids to [military] recruitment in the nations against which they
were made.”11

Partly because of Baker’s strong views, the Air Service was compelled
to develop a dual personality: externally (and in official documents) it
followed the army line, while internally it developed and nurtured a
more congenial, independent ideology. As time went on, the latter phi-
losophy became increasingly dominant among the restless American air-
men. This trend toward independent thinking was greatly facilitated by
the establishment of a school system. In October 1919 the Director of
Air Service sought permission to establish an “Army Air Service School
of Application” at Langley Field, Virginia, to “develop and standardize
the instruction and training of officers in the tactics and techniques of
the Air Service.”12 In July 1920 Maj. Thomas DeWitt Milling (assisted
by Sherman) oversaw the organization of the Air Service Field Officers’
School (renamed the Air Service Tactical School in 1922 and then the
Air Corps Tactical School [ACTS] in 1926). The curriculum included
pursuit, observation, bombardment, and attack aviation; combined air
tactics; aeronautical engineering; navigation and meteorology; and ar-
mament.13 Course texts consisted of an ad hoc and occasionally incon-
sistent collection of items. In its fledgling years the school did not in
general stray too far from the prescribed line of policy handed down
from the General Staff, but faculty sometimes dwelt at length on theo-
ries of independent air operations.
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The 1922 “Air Tactics” text, written by Milling, paid lip service to
the official constraints while it offered insights into broader thinking
among airmen. It revealed both the influence of the British as well as
American points of divergence from British theory. Moving beyond
army conceptualizations, Milling divided the work of the Air Service
into the “Air Service,” which consisted of observation in cooperation
with the infantry, and the “Air Force,” made up of the offensive ele-
ments of pursuit, attack, and bombardment aviation. He argued un-
equivocally that pursuit was the “backbone of the Air Forces”: the
means by which it undertakes its “first duty” to gain and hold control
of the air.14 Indeed, in the years right after the war, the Americans de-
voted considerable attention to the development of pursuit (fighter) tac-
tics and aircraft for specialized missions.15 Milling pointed out that day
bombardment had increasingly fallen victim to hostile pursuit, and that
even night pursuit was beginning to make strong progress by the end of
the war. The response, he explained, had been the tactic of formation
flying for mutual defense. In addition, the Americans utilized escort
fighters that were not tied to the formation but instead sought out en-
emy fighters and attacked them as they came up to engage.16

Milling’s conceptualization of aerial bombing revealed some British
influences, but also the building momentum of indigenous views. His
text’s “Bombardment Aviation” section stated that the twenty to one
rule (which he attributed to Trenchard) “is undoubtedly a fair approx-
imation”—although he did not explain it. He argued that bombing,
once it had attained “efficiency,” would then produce an effect “so
marked that violent enemy reactions were naturally called forth.” Inev-
itably, populated areas of strategic or political importance would de-
mand elaborate anti-aircraft defenses. He further asserted “the concus-
sion of masses of high explosive is a thing under which human nerves
simply cannot stand up.”17 Likewise, in 1923 the commander of the
U.S. 1st Pursuit Group, Maj. Carl A. Spaatz, observed, “The first bomb
dropped by an enemy on one of our cities will cause such a clamor for
protection that no executive would be strong enough to withstand it.”18

But Milling’s work contained ambivalence (and perhaps confusion)
about Trenchardian dictums. On the one hand, he acknowledged the
Trenchardian notion of pushing the enemy population on to the defen-
sive, and the indirect effects of bombs (on industrial workers); on the
other, hand he cautioned, “A strong government will recognize that the
enemy’s armed forces are the true objective, and will not permit popular
clamor to weaken materially the forces at the front.” Milling identified
headquarters, munitions depots, and railways as key bombardment ob-
jectives. He also reasoned that, though the threat of the hostile air force
would be countered chiefly in the air, enemy airdromes must also be
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placed on any target list. Echoing the American bombing survey, he
insisted that aerial bombing should not be haphazard, but must instead
“have a definite objective in some war industry.”19 Similarly, the 1924
Air Service Tactical School’s “Bombardment” text noted that during
World War I, bombing squadrons had “operated in a more or less hap-
hazard fashion, their efficiency varying with the initiative of the com-
manders and the resistance they happened to encounter.”20 Nonetheless,
its authors went on to say that “[d]espite the fact that it was hampered
in its early development by a confused idea of its mission and an utter
lack of comprehension of its potentiality, bombardment . . . proved it-
self to be a powerful combatant arm.”21 The text strongly recommended
that targets be selected carefully.

By 1925 American airmen were beginning to move steadily toward a
more independent line than the one authorized by the army, and they
were doing so self-consciously. This was reflected in a 1925 memo from
the Office of the Chief of the Air Service to Maj. Carl Spaatz (later the
commanding general of the U.S. Strategic Air Forces in Europe in World
War II). Sent shortly after Spaatz graduated from the Air Service Tacti-
cal School (and titled “Suggestions for improvement of The Air Service
Tactical School”), it posed the question: “Is the independent mission of
the air force sufficiently stressed or is the entire course based on the
thought that the sole mission of the Air Service is to assist the advance
of the Ground Force?”22

The status of the Air Service was one of the most continuously de-
bated topics in Washington in the 1920s. It was addressed repeatedly by
an array of boards and commissions, most of them populated by distin-
guished individuals opposed to change.23 The Air Service’s weak institu-
tional standing caused airmen to look outward, to Congress and to the
public, for support. Congress was not without its self-proclaimed aerial
visionaries: between 1913 and 1920 it had put forward eight bills pro-
posing an independent air force. In 1919 both Sen. Harry New of Indi-
ana and Rep. Charles Curry of California called for a separate Depart-
ment of Aeronautics. Neither these nor a subsequent bill by New made
any real progress: the War Department was unsympathetic and the
Naval lobby used its considerable power to preserve the status quo.
Those in the highest leadership positions in the Air Service, including
Chief of Air Service Gen. Charles Menoher, had achieved their status in
part by accepting army constraints; they were not inclined to make a
play for early independence. Naturally, this circumscribed the activities
of more junior officers who took a different view of things.24

Most Air Service officers perceived that the forces arrayed against
them were too great to be overcome immediately. Alternatively, they
worked to bring about change incrementally.25 But one prominent offi-
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cer was entirely unprepared to move at a slow pace: Gen. William
(“Billy”) Mitchell single-handedly campaigned for Air Service indepen-
dence. Disdainfully referring to the Army General Staff as the “long-
bowmen,” he challenged the auxiliary status of the Air Service, running
a “bone-crushing interference” for the rest of the organization. Ulti-
mately his tactics left a mixed legacy, but his flamboyant performances
brought the debate over air power to the center of the national stage.26

Outspoken, impetuous, and stubborn, Mitchell rejected gradual change
and compromise. Trenchard had noted, presciently, that Mitchell would
go far “if he [could] only break his habit of trying to convert opponents
by killing them.”27 Believing that military changes come only after disas-
ter in war or through public pressure, he assaulted the public with
speeches, articles, books, and endless appearances before congressional
committees. To challenge the dominance and self-perceived omnipo-
tence of the navy, he staged a much-publicized series of air attacks on
unmanned, stationary battleships in the summer of 1921. Mitchell be-
lieved that the navy’s role as national “first line of defense” was soon to
be wholly eroded by bomber aircraft. Only by possessing its own inde-
pendently directed bomber fleet would the United States be able to re-
main safe at home and project its interests abroad.

Mitchell advocated positions well beyond what the army was pre-
pared to sanction. He insisted on a new paradigm for warfare based on
the independent operations of aircraft. The forward to his 1921 book,
Our Air Force, was a sustained plea for a Department of Aeronautics.
His 1925 volume, Winged Defense, was in fact a manifesto for winged
offense. His last book, Skyways, argued that defeating an industrialized
enemy would mean controlling its vital centers, which consist of “cities
where the people live, areas where their food and supplies are produced
and the transport lines that carry these supplies from place to place.”28

An unabashed advocate, he asserted that any future war would com-
mence with air battles: “[T]he nation winning them is practically certain
to win the whole war, because the victorious air service will be able to
operate and increase without hindrance.”29 Like the Italian general Giu-
lio Douhet, Mitchell emphasized the importance of winning and main-
taining control of the air. Defying Newton Baker, he argued that in total
war an enemy nation’s entire population—women and children in-
cluded—would be subject to bombardment as contributors to the
enemy war economy.30 But—again like Douhet and many other inter-
war air “prophets”—he argued that air power, by making wars shorter,
would offer a way around the stalemate and slaughter seen in the Great
War. Further, he believed that the very prospect of large-scale bombard-
ment would serve as a deterrent to war.

Echoing Trenchard, Mitchell stressed the indirect impact of bombs
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upon the morale of a nation during World War I: “When industrial
districts were attacked,” he wrote, “the workers were made so nervous
that whenever the buzz of an airplane was heard it made them stop
work . . . while at night the constant fear of the bombardment attacks
prevented sleep.”31 He also was attuned to the possible use of chemical
weapons over urban areas.32 But while he was confident in the psycho-
logical effect of aircraft on fragile civilian will, he did not make clear
precisely how to break that will, or how doing so would translate into
peace.33 Indeed, Mitchell never articulated a coherent body of doctrine
that devolved from consistent theories or logical postulates. Rather, he
was an energetic publicist who elevated his conception of omnipotent
air power above the heads of his colleagues, and directly to the masses.
He had such faith in his convictions and found them so instinctively
correct that he was confident the public, once roused to awareness,
would rally to his cause.

But this did not happen. Though intrigued by Mitchell’s antics and
exploits, the American public did not feel any corresponding urgency to
demand a Department of Aeronautics over Army and Navy resistance.
Indeed, following World War I many Americans felt a general revulsion
to war (and preparation for war); this was accompanied by support for
isolationism, later manifested in the Neutrality Acts of the 1930s, and
vigorous investigation, under North Dakota Republican Sen. Gerald
Nye, of “Merchants of Death” (an alleged collusion of bankers and
munitions manufacturers). Nonetheless, Mitchell persisted. He was per-
ceived as a gadfly by army leaders, and as “General of the Hot Air
Force” by navy leaders.34

Another round of congressional interest in aviation matters (1923–
25) elicited further aggressive testimony from Mitchell, capped by a
series of articles for the Saturday Evening Post. In the latter he argued
that a powerful air force could make war a briefer, more humane, and
cheaper affair by obliterating an enemy’s industrial centers.35 His
examples presumed that all industrial states were essentially alike. As
one scholar later explained, “he bestowed on the governments under
attack a degree of rationality that ignored the war aims of the enemy
and the possibility that the population would willingly suffer to avoid
capitulation.”36

In 1925 the army, finally fed up with Mitchell’s maverick behavior,
demoted him to colonel and assigned him to an obscure post in Texas.
But this only pushed him to a more radical stand. He used the loss in a
storm of the navy dirigible Shenandoah as a pretext for issuing a highly
inflammatory statement to the press, indicting the War and Navy De-
partments on charges of “incompetency, criminal negligence, and al-
most treasonable administration of the national defense.”37 The army
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promptly ordered Mitchell to Washington to stand before a court mar-
tial. On 28 October he was charged with conduct prejudicial to military
discipline and of a nature to bring discredit upon the military service; in
December he was found guilty and suspended from duty for five years.
He resigned from the Army in early 1926, but continued to be a cham-
pion of air power and something of a celebrity in public circles.

Despite Mitchell’s strident campaign, the eventual fate of the Air Ser-
vice was largely determined within various governmental bureaucracies.
The House Committee on Military Affairs formulated its own “Air
Corps Bill,” which the Senate then amended heavily. Their compromise
became law on 2 July 1926.38 The Air Service was redesignated the Air
Corps: an air section for each division of the General Staff was estab-
lished, and a new Assistant Secretary of War was named for aeronau-
tics. The bill also authorized a program for expanding and equipping
the Air Corps over five years. But representation on the General Staff
lacked real influence, meaningful reforms were not carried out (to the
satisfaction of the airmen), and funds for a five-year expansion program
were not always authorized in full amounts.39 The Air Corps remained
very much a part of the army.

PROGRESS AND PROBLEMS FOR THE AIR CORPS

When the Air Service became the Air Corps in 1926, the renamed Air
Corps Tactical School (ACTS) continued to train officers in the mission
of the new service. Neither Congress nor Mitchell had settled any of the
major debates on the future of air power. But most airmen were content
simply to look to the future, a sentiment reflected in the ACTS motto
adopted in 1929: “Proficimus More Irretenti” (We progress unhindered
by tradition).40 They forged identity and unity through their shared
sense of mission, their readiness to accept the dangers of early flying,
and their defiance of army ways. Youthful and daring, they took pride
in the fact that they stood largely outside the West Point fraternity.41

Army Training Regulation 440–15, “Fundamental Principles of Em-
ployment of the Air Service” (26 January 1926), was conservative in
tone, assigning airmen a supporting role in a future war: “to aid the
ground forces to gain decisive success.”42 The 1926 version of the
“Bombardment” text used at the Air Corps Tactical School revealed
many of the tensions and unresolved disputes of the day. In it, a conser-
vative conception of air power competed, sometimes uneasily, with a
more independent, “air-minded” line of thought.43 Its authors pointed
out that bombardment “will have an important bearing on the outcome
of the war, but it must not take precedence over the support of ground
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operations by proper tactical employment.”44 They argued that, at war’s
onset, “strategical” bombardment might be used to retard the enemy’s
concentration of troops, hamper the manufacturing of war matériel,
and weaken the morale of enemy civilians by attacks on population
centers. But they lacked clarity regarding the latter. Concerned that at-
tacks on “political centers” might be prohibited by the laws of warfare,
they rationalized that since these were the “nerve centers of the nation,”
they would be “important targets for bombardment in reprisal for at-
tacks made by the enemy on such centers in our own country.” None-
theless, the authors questioned the potency of such reprisal raids
(including those waged against London and Paris in World War I):
“Whether such bombing actually accomplishes its avowed purpose—to
weaken the morale of the hostile nation and thus hasten the end of
hostilities—is doubtful in some cases. The reactions may be in exactly
the opposite direction.”45

In the same year that this text appeared, however, the Air Corps pro-
duced a less conservative one for a course called “Employment of Com-
bined Air Force.” It signalled the increasingly confident posture of the
Air Corps; it especially emphasized the concept of enemy will, arguing
that the aim in war is to destroy the enemy’s will to fight—a goal not
necessarily accomplished by a direct attack on his armed forces. Instead,
this objective might be achieved by attacking, via air power, vital points
in the enemy interior.46 This language, now common among air theor-
ists, was reinforced by trends in Britain, in particular by the 1925 pub-
lication of B. H. Liddell Hart’s Paris, or the Future of War. Endorsing
the book during a speech to the Army War College, Gen. Mason Patrick
(the new, less conservative Chief of the Air Service) asserted that in the
future the objective in war should be to crush the enemy’s will to fight
rather than to concentrate on his armed forces.47 In calling attention to
the text, Patrick was bound to give it a wide audience among American
airmen. Maj. Gen. James E. Fechet, who became Chief of the Air Corps
in November 1927, likewise promoted a more independent line of think-
ing. Proposing revisions in the existing ACTS texts, he wrote, “The objec-
tive of war is to overcome the enemy’s will to resist, and the defeat of his
army, his fleet, or the occupation of his territory is merely a means to this
end and none of them is the true objective.” He added, “At present the Air
Force provides the only means for such an accomplishment.”48

Clearly the Americans were in the throes of working out just how to
think about the future of bombing, and how to articulate it. Though
organizational policies and authorities had sought to limit the debates,
a growing iconoclasm inclined instead toward the forward-looking vi-
sions of those who had perceived an aerial shortcut to the accomplish-
ment of a Clausewitzian dictum: to end a war one must destroy the
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enemy’s will to fight. Americans drew on their limited World War I
experience and British rhetoric to underpin their evolving concepts. But
while they embraced the idea that the real objective in war is to over-
come the enemy’s will, they wrestled unsuccessfully with it. Phrases like
“national will” and “moral effect” (and their connection to victory)
remained elusive and underspecified. Americans did somewhat better
when they focused on particulars. They found instinctive appeal in the
idea that strategic bombardment must be governed by a well-thought-
out program based on a thorough evaluation of the enemy’s war
economy.

These evolving themes were evident in the mature work of William C.
Sherman, who had gone from the Air Service Tactical School to instruc-
tor in air tactics at the army’s Command and General Staff School at
Fort Leavenworth, Kansas. His 1926 book, Air Warfare, revealed much
about the corpus of thought extant among the Air Corps’s most active
theorists. His opening section, “Some principles of Air Warfare,” re-
flected Clausewitz specifically: “War is essentially a conflict of moral
forces. A decision is reached not by the actual physical destruction of an
armed force, but by the destruction of its belief in ultimate victory and
its will to win.”49 On World War I bombing, Sherman argued, “The
Germans believed that the clamor of civilians for protection would find
a ready echo among the governing politicians who would force the mili-
tary authorities to protect their city. The event seems fully to have justi-
fied their belief.”50

From these premises he moved toward an explanation of the future of
the bomber, pronouncing enthusiastically, “The bomber now stands
forth as the supreme air arm of destruction. . . . When nations of today
look with apprehension on the air policy of a neighbor, it is the bomber
they dread.”51 While Sherman recognized the bomber’s potential against
civilian populations, he guardedly cautioned that any decision to bomb
cities had to be political and not strictly military. In addition, he be-
lieved that the trend toward bombing civilian populations might be mit-
igated by the practical fear of reprisals. Influenced perhaps by his expe-
rience as a member of the U.S. team sent to participate in the drafting of
the 1922–23 Hague Air Rules, Sherman believed that the direction in
international law was toward proscribing deliberate air attacks on civil-
ian populations. Though he understood all the difficulties (including the
persistent problem of defining “military targets”), he nonetheless ar-
gued, “Among peoples in whom the spirit of sport has been strongly
inculcated, it is peculiarly abhorrent to contemplate the waging of war
on unarmed civilians of all ages and sexes.”52

Building on a traditional interpretation of the importance of interdic-
tion in war, Sherman asserted that “the military objective of bombard-
ment aviation, par excellence, is the hostile system of supply.” There-



U N I T E D  S T A T E S  I N  I N T E R W A R  Y E A R S 141

fore, “The long-range of the bomber should be utilized to the full, and
every sensitive point and nerve center of the [supply] system put under
pressure, in an effort to paralyze the whole.” Rejecting haphazard or
dispersed attacks, he added, “Not a mission should be executed which
does not fit in with a well defined strategic plan.”53 In language similar
to that used by Tiverton and the London Air Staff during World War I,
Sherman cogently articulated a set of ideas that would shortly thereafter
take on a central doctrinal role at ACTS as the “industrial fabric” or
“key-node” theory of targeting:

Industry consists . . . of a complex system of interlocking factories, each of
which makes only its allotted part of the whole. . . . Accordingly, in the
majority of industries, it is necessary to destroy certain elements of the
industry only, in order to cripple the whole. These elements may be called
the key plants. These will be carefully determined, usually before the out-
break of war. . . . On the declaration of war, these key plants should be
made the objective of a systematic bombardment, both by day and by
night, until their destruction has been assured, or at least until they have
been sufficiently crippled.54

Sherman took the lead in outlining what would come to be embraced
by Americans as the “American” view of air warfare. It was not
uniquely American, since its provenance could be traced back to Gor-
rell’s 1917 appropriation of Tiverton’s ideas. But it had become an
important refrain for Americans, and one that they seemed to adopt
instinctively. Sherman had now articulated it clearly and fully in a book-
length treatise on aircraft in war. His low-key style and his untimely
death prevented him from receiving full recognition for his ideas, and
from becoming a leading name in the history of U.S. Air Force thought.

By the end of the decade, American airmen were increasingly lured by
the promise of the bomber and its cardinal role in the offensive theory
of air warfare, and they were increasingly willing to run the risk of
chafing their parent service. In 1928 the Air Corps Tactical School com-
mitted to paper a statement on “The Doctrine of the Air Force.” It went
beyond what the War Department would have been prepared to en-
dorse. Even so, the Office of the Chief of the Air Corps argued that it
was too guarded and subordinate in tone.55

As advocates of independent air power found their stride, they in-
creasingly began to brush aside the candid observations about bomber
vulnerability that had appeared in American writing just after World
War I. And this tendency was furthered by a growing consensus that
increasingly shut out dissenting voices. Subsequent trends in annual ma-
neuvers, which had begun in 1925, portended a decline in the promi-
nence once accorded the pursuit plane in the United States.

Air exercises annually brought units of the Corps areas together to
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train and test equipment, tactics, and logistics. The maneuvers of May
1929, held in Ohio, were more sophisticated than in previous years.
Results were determined by rules established by the umpires. As in Brit-
ain, these gave the advantage to attackers: for instance, bombers would
be declared to have succeeded in their mission unless they were inter-
cepted by pursuit aircraft (fighters) possessing two to one superiority.56

As chief umpire for the 1929 maneuvers, Maj. Walter H. Frank (the
serving commandant of ACTS) reported that pursuit aircraft found it
difficult to locate and intercept bombers. He argued, “There is consider-
able doubt among the umpires as to the ability of any air organization
to stop a well-organized, well-flown air force attack.”57 Back at ACTS,
Lt. Kenneth Walker, a Billy Mitchell protégé and instructor of bombard-
ment aviation from 1929–34, sanctified this idea in a pithy dictum: “A
well-organized, well-planned and well-flown air force attack will consti-
tute an offensive that cannot be stopped.”58 Walker’s statement, much
cited in subsequent years, succinctly captured an idea that would reach
full flower at ACTS in the 1930s.

In the meantime, aviation had been advancing, paced by technology
and human fascination with flight. Interwar air races and flying compe-
titions captured the public’s attention and imagination, and helped spur
developments in airframe construction and engine design. Long-distance
flying established the airplane as a vehicle for transport and travel. As
early as 1919, a crew led by noted Australian aviator Capt. Ross Smith
had flown a Vickers Vimy to victory in the first England to Australia
race. In 1927, Charles Lindbergh flew his small plane, alone and non-
stop, from New York to Paris. The following year, Capt. Charles Kings-
ford Smith crossed the Pacific. In 1931, Wiley Post and Harold Gatty
circumnavigated the world in the Winnie May, and the following year
Amelia Earhart became the first woman to fly the Atlantic alone. New
records were also set by those seeking to take both balloons and aircraft
higher than they had ever been taken before.59 While these break-
throughs did not revolutionize attitudes toward military aviation, they
did help to maintain an increasing background pressure for service au-
tonomy by affirming the abilities and versatility of aircraft.

Slow progress toward autonomy in the 1920s had conditioned most
American airmen to accept that a General Headquarters Air Force
(GHQ), a centrally controlled aerial strike force, would be the best or-
ganizational arrangement that they could achieve in the short run. Mo-
bilization plans of the 1920s had assigned attack, pursuit, and observa-
tion aircraft to armies, and observation units to army corps, for the
support of ground troops. The plans also called for a GHQ Air Force of
2,300 aircraft under an air officer who would report directly to the
commander in chief in the field. As one historian explained, this GHQ
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existed only as “a vague ‘something’ that would come into being when
the army took the field for defense of the United States.”60

High-ranking officers in other branches of the army had also been
growing gradually more aware of the combat potential of aircraft. They
understood that the Air Corps desired greater freedom, but they were
also concerned about their own service priorities and budgets. They
were inclined to believe that the Air Corps might be appeased by a
GHQ Air Force arrangement. Thus, the early 1930s saw progress to-
ward the centralization of combat aircraft in an increasingly formalized
GHQ. By 1932 the War Plans Division of the General Staff viewed the
GHQ Air Force (Provisional) as incorporating all bombardment, attack,
and pursuit aviation, as well as some observation. Soon after, the War
Department approved and formed the GHQ Air Force (Provisional) for
maneuvers in May 1933, establishing a GHQ office in Washington in
October. Finally, a permanent GHQ Air Force was approved in March
1935.61

A number of developments contributed to this outcome. The first cen-
tered on a January 1931 agreement between Army Chief of Staff Doug-
las MacArthur and Chief of Naval Operations William V. Pratt, which
sought to settle the hotly contested question of how to define and delin-
eate the functional responsibilities of the army and navy regarding
coastal defense and seaborne operations. The MacArthur-Pratt agree-
ment established that naval aircraft would be based on the fleet and
would accompany it, while the army’s aircraft would be “land-based
and employed as an element of the army in carrying out its missions of
defending the coasts, both in the homeland and in overseas posses-
sions.” It allowed that the air force of each service would be “free to
develop within well-defined limits and each with a separate and distinct
mission.”62 The agreement, which was vague and which the army and
navy tended to interpret in different ways, came after years of haggling
between the services over respective responsibilities for defending the
nation’s coastlines. Many members of the navy were unhappy with the
agreement and continued to protest the Air Corps’ right to operate dis-
tant, over-water patrols. (Indeed, the navy ultimately rescinded the
agreement unilaterally.) Still, the agreement became the thin edge of a
wedge for the Air Corps in its quest for expanded responsibility and
matériel. In his January 1933 policy letter, “Employment of Army Avia-
tion in Coast Defense,” MacArthur divided the nation into four coastal
frontiers, in each a field army was commanded by the senior corps area
commander. He directed the Air Corps to “conduct the land-based air
operations in defense of the United States and its overseas possessions.”63

The plan gave the GHQ Air Force wartime control over bombard-
ment, pursuit, and attack aircraft, as well as observation for long-range
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reconnaissance. The latter function required special equipment suited to
long-range reconnaissance over land and water. The Air Corps could
also agitate for a GHQ Air Force to exist in peacetime and for a GHQ
Headquarters to be established in Washington. The General Staff de-
murred, anxious that a permanent GHQ Air Force would cause airmen
to slight their support duties. Nonetheless, the Air Corps won War De-
partment approval to form a GHQ Air Force (Provisional) for maneu-
vers in May 1933.64

The coastal defense and long-range reconnaissance mission provided
the Air Corps with a doctrinal rationale—accepted by the army’s
ground combat arms—to develop long-range reconnaissance aircraft.
This new responsibility ultimately resulted in the production of larger
planes, including bomber prototypes. The Air Corps’s preoccupation
with long-range aircraft had more to do with strategic bombing than
reconnaissance, but that sentiment could not be fully articulated as long
as U.S. military policy remained defensive in nature. Coastal defense
operations were integrated into Air Corps training. Australian navigator
Harold Gatty, who had flown the world in Wiley Post’s airplane Winnie
Mae, was hired to instruct. In October 1933 the Air Corps formed units
at Langley Field, Virginia, and Rockwell, California, for navigation and
instrument flying. In addition, Chief of the Air Corps Gen. Benjamin
Foulois set up a school at Bolling Field to develop coast defense naviga-
tion and plotting equipment. But the Depression years put a strain on
Air Corps resources for coastal defense missions.65 National belt-
tightening meant fewer flying hours as well as frequent furloughs, pay
cuts for both officers and enlisted men (in 1933 a $21-a-month private
saw his salary cut to $17.85), and limits and delays for new aircraft.
Even the Air Corps Newsletter suspended publication from October
1933 to January 1935.66

Over the summer of 1933, General Foulois was asked to recommend
the employment of GHQ air power in the national war plans (“Rain-
bow” plans).67 Trouble in Cuba and the prospect of U.S. military action
there highlighted the need for efficient air planning and mobilization. In
August the Secretary of War appointed a committee, headed by Deputy
Chief of Staff Maj. Gen. Hugh Drum, to review the Air Corps plan. The
final report of the committee, approved in October, recommended the
establishment of a permanent GHQ Air Force.68 Between the time that
the Drum recommendations were issued and the permanent force finally
was established in 1935, however, the air mail “fiasco” of 1934 focused
attention on the need for increased funding and improved organization
for military aviation.

Concerned about fraud and collusion among those airlines holding
government contracts to fly the mail, the Roosevelt administration asked
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the Air Corps to step in. General Foulois agreed to make the necessary
preparations in only ten days for a job that was to begin in mid-Febru-
ary.69 The episode highlighted the disparities between commercial and
military aviation. The former possessed better and more sophisticated
equipment and better-trained pilots who were more familiar with in-
struments and radios.70 Indeed, fatal Air Corps crashes halted the opera-
tion shortly after it began. When additional safety measures fell short,
the Roosevelt administration reevaluated its options. Newspaper out-
rage over the situation heightened animosities. The government began
to reassign contracts to commercial airlines, and by June 1934 the Air
Corps was out of the mail business.71

The Air Corps mail debacle was dissected by a committee headed by
former Secretary of War Newton Baker. The Baker Board recommended
a more comprehensive and sophisticated training program for pilots,
better instruments and communications, and strengthening of the na-
tional meteorological infrastructure. Air Corps leadership blamed its
woes on insufficient funding and support. General Foulois, arguing that
the Baker Board recommendations comprised the first “comprehensive
outline of War Department policy” relative to the Air Corps, asserted
that the loss of life had finally “forced” the president and congress to
free up funds for the Air Corps.72 Without doubt the Air Corps, like the
RAF, had been stressed by the constraints of financial stringency. But
again like the RAF, it had fallen victim to a certain amount of internal
complacency about the operational details of its mission, allowing itself
to be outpaced by the achievements of nonmilitary aviation.

Once the airmail fiasco had ended, however, the Air Corps quickly
sought to regain its equilibrium. Speaking at the Indiana Department of
the American Legion in early May 1935, Chief of the GHQ Air Force
Gen. Frank M. Andrews described the probable wartime mission of his
force, emphasizing that the “most important operation for the United
States Army Air Forces is to defeat the enemy aviation.” Noting that the
initial phases would be characterized by a struggle between opposing air
forces, Andrews explained that the GHQ would then undertake “inde-
pendent air operations,” attacking enemy aviation and aviation bases,
naval forces, choke points (including railway lines, highway bridges,
canal locks), troop concentrations, and war industry.73 Andrews’ words
reflected the expanding ambitions and aspirations of his service. With
burgeoning responsibility for American national security policy, airmen
knew that they also would have increased opportunity. By 1935, Con-
gress expanded Air Corps appropriations—and the trend continued,
spurred on by the growing threat of Hitler’s Germany and of wars in
China, Ethiopia, and Spain. Air Corps expenditures nearly tripled in five
years, ballooning from $30 million in 1935 to over $83 million in 1939.74
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In addition, the Air Corps won a powerful ally in President Roosevelt,
who, despite his naval background, viewed military aviation as increas-
ingly central to the national defense.

The ominous tones emanating from Europe had been heard across
the Atlantic, not only by politicians but by military planners who would
be responsible for protecting American interests and, indeed, waging
war if it became unavoidable. The 15 May 1935 issue of the Air Corps
Newletter reprinted an editorial from the 12 April issue of the Manches-
ter Guardian, under the title, “Widespread Air Bombardment Contem-
plated by European Powers,” which asserted that “[a]ir power will
strike at the very outset of a future campaign,” and explained that
“since in a war of ‘areas’ and not of ‘fronts’ the advantage is through-
out with the attacking air force, no large success by the defense can be
expected.”75 Increasing awareness of the probable role of bombardment
in a future war, concern about events abroad, and the growing techno-
logical sophistication of bombers all spurred ACTS to focus even
greater attention on strategic bombardment.

The difference between the MB-2 bomber of the 1920s and the Mar-
tin B-10 of the early 1930s was striking: the service ceiling was raised
from 7,700 to 24,400 feet, the normal bomb load from 1,040 to 2,260
pounds, and the top speed from 98 mph to 213 mph. Indeed, the B-10
marked a new generation of machines: it proved that greater size did
not necessarily mean slower speeds (instead, aerodynamic efficiency
could be increased with size). But the B-10’s range did not extend be-
yond that required for support missions. With the long-range reconnais-
sance mission in its pocket, however, the Air Corps had the opportunity
to change its future, and to move closer to becoming the radically new
tool of war that so many of its members hoped it might be. The real
breakthrough in this realm—pregnant with policy implications—was
the development of a plane with much greater range than the B-10.76

In response to a 1933 design proposal circulated by the Air Corps,
the Boeing Company put forward a four-engine bomber of radical de-
sign. In 1935 tests, the prototype YB-17, which had a top speed of 250
mph, made a record-breaking flight from Seattle to Dayton. It could
carry a load of 2,500 pounds for 2,260 miles at cruising speed. The Air
Corps was, unsurprisingly, very enthusiastic about the new plane; it rec-
ommended the purchase of sixty-five of them for delivery in 1936. For-
mal testing and acquisition was held up when the prototype crashed in
October 1935 (due to human error rather than mechanical failure).77 In
August 1937 the Air Corps finally was in possession of its first thirteen
B-17 bombers. Training and maneuvers soon confirmed its advantages
for sea-search and bombing operations. Using the newly developed Nor-
den bombsight, B-17 pilots were able to score hits (with water-filled
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bombs) against battleships. Col. Hugh Knerr, Chief of Staff of the
GHQ, exclaimed that his headquarters believed that the B-17 was the
“best bombardment aircraft in existence.”78 The American official histo-
rians of the World War II bombing campaign summed up this momen-
tum perceptively: “The Air Corps after 1935 was characterized not so
much by its concern to change the basic organization of national de-
fense as by a purpose to find in the mission assigned to the GHQ Air
Force the basis for an ambitious program of bomber development. The
Army airman thereafter was, above all else, an advocate of the big
bomber, and around the potentialities of that type of plane he built his
most cherished hopes.”79

ENTHUSIASTS, ADVOCATES, ARMS CONTROLLERS, AND
DEBUNKERS: THE PUBLIC DEBATE IN THE UNITED STATES

As in Britain, American interwar conceptions of future aerial conflict
were influenced by general assumptions and concerns about the impact
of modernity and urbanization, and the intricate, interlocking nature of
modern economies and societies. These issues remained less immediate
for Americans than for Britons, but common assumptions, ideas, and
fears helped to establish a shared foundation. And, as in Britain, the
military debate over the future of air warfare could hardly occur in
isolation from the public debate.

Belief in the exploitable vulnerabilities of urban areas was not re-
stricted to Europe. By the last decades of the nineteenth century, Ameri-
cans had largely lost confidence in the notion that their individual com-
munities could continue to be autonomous and self-sufficient. The old
order was increasingly being supplanted by governmental bureauc-
racies, centralized authority, and the regulative hierarchies of urban-in-
dustrial life. Cities were, for many, “monolithic in their strangeness,
centers of alien ways and murky power,” displacing old notions of self-
sufficiency by a new dependence on centralized bureaucracies. This
change was exacerbated by the inflow of immigrants (nearly nine mil-
lion between 1900 and 1910), and by labor unrest that was frequently
interpreted as a harbinger of mass sedition or political revolution.80

During the interwar years Washington, D.C., was witness to hunger
marches and protests. Unemployed veterans demanded payment of Ad-
justed Service Certificates; demonstrations supported by the Communist
party, the Trade Union Unity League, and the Unemployment Councils
drew over 100,000 participants in New York City and Detroit in March
of 1930.81 The “Red Scare” and the labor unrest of the Great Depres-
sion also heightened political uneasiness, and social stability seemed un-
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realizable. But the linkages between these trends and speculation about
air warfare, so prevalent in Europe, were far less clear in the United
States. They existed, but as background to what still seemed a remote
and theoretical problem. Reflecting on the contrast in European and
American attitudes, Michael Sherry has argued, “Europeans seemed to
grasp almost desperately at the airplane, knowing its terrible role in war
but hoping it might prevent war. Americans either seized on it eagerly
or ignored it complacently, inspired by a confidence about man’s ability
to control his creations.”82

Americans, however, understood that their “free security” would not
last forever in a world of ever-developing technology and increasing
international tension. The advances and potentialities of air warfare
were thus of interest, even if that interest could remain—for the time
being—less immediate than in Europe. Like the Europeans, Americans
worried about the prospect of gas warfare. Their fears were heightened
by, among others, Thomas Edison, who proclaimed in 1921 that aerial
bombing with poison gas could destroy a great city in five minutes and
leave every creature either burned to death or suffocated.83 Edison’s stat-
ure and dramatic rhetoric insured that his doomsday argument garnered
attention. The combination of the bomber and the poison gas bomb
was a potent one, and it flourished in the hands of sensationalist
writers. By the 1930s, Americans had been introduced, too, to the dra-
matic arguments of Italy’s Gen. Giulio Douhet, whose name quickly
became associated with the bombing of cities and the use of gas
weapons.

Publicity surrounding the annual Air Corps maneuvers captured pub-
lic attention and produced newspaper coverage accompanied by photo-
graphs, maps, and drawings (the latter usually having more to do with
an imagined future than existing realities). A special “bombing mission”
to New York, part of the 1929 maneuvers, prompted one reporter to
write, “The Army post on Governor’s Island was reduced . . . to a
‘smoldering heap of ashes.’ The city’s defenses were hopelessly ‘crip-
pled’ and the ‘enemy’ might have taken New York without trouble.”84 A
Popular Science article from 1931 asked (above a depiction of bomber
darkened skies and a burning city), “Can Enemy Planes Wipe Out
America?” Speculation about Europe lent drama and immediacy to
these kinds of tales. In a 1929 article for The New Republic, Stuart
Chase postulated that fifty tons of gas dropped by two hundred planes
would have the effect of destroying “every living thing in the London
area.” Arguing that legal conventions and arms control agreements
would be useless in holding back the tide of future war, he asserted that
“it hardly pays to discuss any mechanism of warfare except the aero-
plane” and added that offense was the only true defense against air
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attack. At the end of his essay, he consoled his readers by pointing out
that even if bombing destroyed one or more nations in a future war, it
would probably not destroy all of Western civilization.85

Those affiliated with the Air Service / Air Corps, and those with ties
to the aviation industry also attempted self-consciously to create an
“airminded” culture in the United States by producing a steady stream
of speculative literature and air war fiction. As we have seen, Billy
Mitchell worked tirelessly to convince Americans that their powerful
navy could no longer be relied on to protect them from hostile outside
forces. By 1921 he was arguing that those “who have had experience in
aviation thoroughly believe that the great battleship on the water is as
vulnerable to air attack today as was the ‘knight in armor’ to the foot-
man armed with a musket.”86 Handsome and articulate, he made him-
self into a kind of American icon: the brash, committed individualist
who bucks the establishment for the sake of a deeply held conviction.
News footage of his exploits kept him in front of a nation that had
become captivated by the cinema. Equally suited to the newsreels were
the great distance flying exploits of the 1920s and 1930s, and the air
races of the same era. And even those without ready access to the cin-
ema might still witness the derring-do of Depression-era barnstormers
and acrobatic flyers.

Other members of the Air Service also set out to build public support
for military aviation. Henry Arnold and Ira Eaker, officers on active
duty, coauthored three books on aviation for popular audiences. Arnold
also wrote a six-volume adventure series for boys—based on the ex-
ploits of a young flyer named Bill Bruce—designed to raise “airminded-
ness” and to create a favorable image of the “airman” for America’s
youth. In the 1930s, boys’ aeronautic organizations flourished: the Jun-
ior Birdmen of America had no less than 500,000 members by 1936.87

Alexander de Seversky, a World War I Russian fighter pilot who subse-
quently emigrated to the United States and worked as an aircraft de-
signer and entrepreneur, also worked as a tireless advocate of air power,
proselytizing about its revolutionary impact on war. Though he did not
evoke original ideas, he brought enormous energy and enthusiasm to his
task.88

Throughout the interwar years, though, the American debate over
military aviation and strategic bombing was never so highly charged as
it was in England—nor was it so high-profile a political issue. Mitchell’s
fate serves as a paradigm: though clearly captivated by him, Americans
remained detached from his prognostications and uncommitted to his
demands. The navy remained a powerful and assertive force, able to
work against any erosion of its power and influence. And dramatic
speculation about air war was frequently offset by writers who took
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rather more sober views. Sometimes (but not always) associated with
navy opinions, these critics sought to burst what they perceived as an
overinflated air-power balloon set aloft by “enthusiasts,” “propagand-
ists,” “devotees,” “advocates,” “fact-dodging contributors,” and “Jer-
emiahs of the press.”

In his 1932 essay, “Death from the Sky” (for The American Mer-
cury), Arlington B. Conway complained, “The flyers . . . have taken to
playing the politician’s game, i.e. conjuring up a terrible bogey and then
representing themselves as the only sorcerers capable of exorcising it.”
He was concerned that the “air terror myth” was “rapidly penetrating
the mass consciousness.” Similarly, John Edwin Hogg thundered in
“The Bogey of War” that aviation had produced “a grotesque coterie of
writers and editors who have subscribed to the unproven theory that
the airplane is a substitute for every other weapon of war.” A naval
reserve officer particularly incensed by Mitchell, Hogg argued that the
“only warships ever seriously damaged or destroyed by aerial bombing
were some obsolete old hulks . . . motionless, undefended vessels—
naval relics with none of the structural strength and armored decks
of modern fighting ships.” In 1935, W. F. Kernan, warning that the
bomber held an “insidious appeal to the imagination,” cautioned that
“sweeping generalizations about the opportunities for conquest which
modern science has placed in the hands of the aviator are easy to make
and difficult to refute.” He added, “When such eminent authorities as
Captain B. H. Liddell Hart and Mr. H. G. Wells predict misery, ruin,
and desolation from the air . . . the average citizen is inclined to believe
in the reality of the menace.”89

Conway’s essay presented a sober, informed account of the history of
strategic bombing and its limitations in wartime. Beginning with an
overview of British and German bombing in World War I, he explained
that since little material damage was done, emphasis had been placed
upon the indirect effects and the moral effect of bombing, particularly
in the British postwar bombing survey. He also summarized British mis-
givings over public demands for reprisals and over the diversion of large
numbers of aircraft to home defense missions. But he held, nonetheless,
that bombers had operated with real limitations (including weather and
navigation problems), and that improving air defenses had made suc-
cessful raids increasingly rare as the war continued.

Conway then postulated a scenario in which a hostile northern neigh-
bor waged air attacks upon the United States with a force roughly equal
to that of France (the largest air power at the time). Basing his estimates
on the number of bombs that could be carried by planes getting through
fighter and anti-aircraft defenses (and their possibility of bombing accu-
rately), he calculated that .23 percent of Manhattan and the Bronx
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might suffer damage on the first day, and that their populations would
suffer 1,240 killed and 3,560 injured. He suggested that while this
would produce “moral” effects including fear and an exodus from the
city, it was unlikely to cause collapse. He added that, over time, the
efficiency of the offensive force would deteriorate as weather and fa-
tigue took their toll, and as defenses—including anti-aircraft techniques
and better communications—improved.90 To include the possibility of
gas weapons, he recalculated his numbers, again using his best estimate
of what could feasibly be delivered by a 1932 air force. Rather than
death to every living thing, he predicted about 12,000 casualties, point-
ing out that a population equipped with respirators would be more
resilient and resistant to terror than many doomsday speculators
assumed.91

As Conway’s article appeared, European disarmament negotiations
were underway in Switzerland. As noted in the previous chapter, the
British government took the conference very seriously, considering that
failure with respect to bombardment aviation would have disastrous
political consequences. The Americans could afford a far more disin-
terested approach; indeed, the Disarmament Conference itself highlights
the wide gulf then separating British and American attitudes toward
defense issues. If Ramsay MacDonald and Sir John Simon felt them-
selves engaged in a struggle for their national security and the mainte-
nance of their way of life, American participants saw themselves acting
mainly as friendly facilitators in an effort to solve a European problem.
While it is impossible to know—in light of political developments in
Germany, whether any useful outcome at Geneva was possible—it is
clear that American “help” ultimately served more as a hindrance to
progress than an aid to it.

Concerned that the participating governments were not making satis-
factory headway, President Hoover in May 1932 prepared a sweeping
proposal that included dramatic reductions in ground armies, navies,
and military aviation. He hoped that the initiative would build on the
momentum that he believed the United States had generated through
the Washington Naval Treaty and the Kellogg-Briand Pact of the 1920s,
and also bring him favorable attention prior to the upcoming presiden-
tial election. Initially, U.S. Secretary of State Henry Stimson warned the
president that “the best method of promoting . . . progress was by help-
ful private discussion and not by dramatization or publicity.”92 But
Stimson was in sympathy with the president’s intent and was prepared
eventually to endorse the proposal with significant modifications. The
revised plan suggested cutting battleships and aircraft carriers by one
third, greatly reducing the size of national armies, and abolishing all
military aviation except that used for observation and intelligence. It
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contained no security arrangement designed to allay French concerns
about a resurgent Germany. Even though the proposal had the official
endorsement of the Secretary of War and the Chief of Staff of the Army,
there was little desire within the Air Corps to see a severe curtailment of
military aviation. And the Department of Commerce, concerned for the
future of American civil aviation, did not wish to see any restriction in
that realm.93

The Hoover Administration hoped that the British would be prepared
to endorse the plan (indeed, Norman Davis of the American delegation
at Geneva had indicated that MacDonald “was very anxious that some-
thing big and definite” be done at the conference), and they sought to
work openly with MacDonald and Simon.94 Even though he admired
the aim of the Hoover plan and was thus prepared to give it general
support, MacDonald wanted time prior to its announcement to discuss
it with the cabinet in London; he was particularly concerned about the
naval provisions.95 Sir John Simon also asked that the Americans not
push ahead before the ground could be properly laid. But Hoover was
unwilling to give them the time they desired.96 Sir John Simon viewed
the American timing as little short of disastrous. He conveyed his feel-
ings in no uncertain terms to the Americans; indeed, Norman Davis
reported to President Hoover that Simon was “terribly upset and almost
takes it as an insult.” In the days preceeding Hoover’s 22 June announ-
cement, the British and French had made some headway on the ques-
tion of bombers, and Simon did not want the American intervention—
which was well intended but full of practical problems—to interrupt
the progress of those discussions. In addition, Simon felt it would em-
barrass MacDonald to have to pronounce on the American proposal
prior to consulting his cabinet.97

As it turned out, the American announcement did disrupt the flow of
negotiations, which were focused on restricting air bombardment to
battlefields alone. In July Simon was able to work up a formula (which
tried at least to echo the Hoover Plan), designed to rekindle the bomber
discussions, but his efforts were not entirely successful. When German
demands for Gleichberichtigung (equal treatment) prompted British
policymakers to explore more radical solutions by late 1932, including
the international control of civil aviation, the solutions were hung up in
part by American unwillingness to accept any restraint in this realm.98

By the mid-1930s worldwide tension over the possibilities of air war-
fare had increased, and Americans, like others around the globe, were
increasingly confronted with highly disturbing news emanating from
Ethiopia, China, and Spain. Descriptions of “cold-blooded, wanton,
purposeless” attacks on noncombatants at Guernica helped to raise
public concern and to encourage further Congressional funding for the
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Air Corps.99 Public analyses of the impact of bombing in foreign wars
did not yield a consensus: “Prophets found the evidence necessary to
sustain their arguments or merely ruled the record before 1939 too in-
conclusive to merit much attention, while skeptics usually had their
doubts reinforced.”100 Articles addressing the bombing raids did not shy
away from detail or graphic imagery, and they professed outrage at the
perpetrators of such cruel and inhuman acts. But their conclusions var-
ied. Many commentators described the raids as self-defeating in that
they roused the affected populations to higher levels of indignation and
determination.

New York Times reporter Herbert L. Matthews, on assignment with
the Leftist forces in Spain, argued that terror by air is a real phenome-
non. He cabled the following: “Human beings are not built to with-
stand such horror . . . makes one either hysterical or on the verge of
hysteria . . . hard to remain sane.”101 American political leaders reacted
with anger and outrage at the aerial attacks that gripped the attention
of the world in the 1930s, often responding in rhetoric that echoed the
stigma Newton Baker had attached to strategic bombing. But it was not
clear whether declarations of outrage and efforts to stigmatize the air
attacks would have any chance of reducing their future occurrence in
war. And international law seemed a thin reed on which to rest much
hope. Informed American readers would have been aware of the diffi-
culties of successfully applying international rules of warfare—such as
they were—to aerial bombing. In a 1937 essay for The New Republic,
Jonathan Mitchell offered a clear overview of the problems in this re-
gard, explaining that the Hague Rules, drafted in 1922–23, foundered
on definitions of what constituted a legitimate military target in an age
of total war. The rules, he pointed out, “still remain unratified, and
many American experts believe them too vague to be of practical impor-
tance.”102 If Americans were not quite sure of what kind of threat for-
eign air forces posed to their shores, they realized that modern war-
fighting forces would now include aircraft engaged in a daunting range
of activities.

THE AIR CORPS TACTICAL SCHOOL:
THE EVOLUTION OF THOUGHT IN THE 1930s

In July 1931 the Air Corps Tactical School moved from Langley, Vir-
ginia, to Maxwell Field, Alabama. The relocation proved a fortuitous
one as the school prospered through the remainder of the decade. The
Works Progress Administration built base housing, garages, and a vari-
ety of other needed structures.103 While the physical plant of the school
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expanded, so too did the body of thought applied to the potential role
of bomber aircraft in war. ACTS personnel deliberately sought to create
at Maxwell a center where air force ideas would be amassed, evaluated,
and disseminated. Explaining this initiative, ACTS Commandant Lt.
Col. John F. Curry told the Chief of the Air Staff in 1932 that ACTS
needed to become a “clearing house into which tactical ideas can flow,
where they can be tried, and where the doctrine can go out to the ser-
vice to be put into practice and evaluated.”104 In large part this worked.
So long as the airmen remained formally committed to army concep-
tualizations, they found themselves with some leeway since the army
did not look continually over the shoulder of ACTS. Its personnel thus
had some opportunity to envision the future as they wished.105

But anticipating and preparing for the future was by no means a sim-
ple or straightforward task for these self-appointed visionaries: the tech-
nological and political ground was shifting rapidly beneath their feet,
and the organizational context of their efforts remained complicated.
Throughout the 1930s the Air Corps continued to have a dual person-
ality, aspiring to evolve in a radical direction while proclaiming its offi-
cial commitment to a more conservative one. By the end of the decade,
though, it was speaking in ever bolder terms about strategic bombing,
and straying increasingly from army-oriented conceptualizations of avi-
ation. The text for the “Air Warfare” section of the 1938 “Air Force”
course asserted confidently, “The possibility for the application of mili-
tary force against the vital structure of a nation directly and imme-
diately upon the outbreak of hostilities, is the most important and far
reaching military development of modern times.”106 But this was an in-
ternal dialogue that remained unsanctioned by the army and largely
ignored by the navy. As such it was risky, and held room for potential
conflict and confusion among the services.

Even if the Air Corps had carved out some space for itself, official
doctrine continued to be contested ground between the army and the air
insurgency movement within its ranks. Much of the army effort mani-
fested itself in the official “Training Regulations” for the Air Corps and
the wartime role it authorized. Those seeking greater freedom for avia-
tion in war could hardly have been excited by wording, put forward in
a 1935 proposed revision of the Training Regulations, which specified
that “Air Corps troops further the mission of the territorial or tactical
commands to which they are assigned or attached.”107 The first volume
of an Air Corps field manual, drawn up in 1937–38 and forwarded for
comment to the War Department, did not by any means receive the
whole-hearted endorsement of that body. After six months of review,
the War Department sent it back demanding changes: the manual was
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not to make mention of “independent” operations, nor was it to discuss
air attacks designed to destroy civilian morale.108

And even as it contended with externally imposed constraints, the Air
Corps also had to face up to its own internal attachments to army lega-
cies: despite professing a future-oriented perspective, Air Corps mem-
bers (like their RAF colleagues) had to overcome their own cultural
connections to social anachronisms and to outdated elements of train-
ing harkening back to once-favored but now obsolete methods of war.
While, for instance, the requirement for twenty-five hours of equine sta-
ble management was eliminated early on, horseback riding was required
from 7:15 to 8:15 every other morning. Indeed, students spent many
more hours on horseback than they did addressing themselves to more
useful topics such as air logistics.109 The riding requirement was increas-
ingly resented as the years passed. Hoping to be exempted, Lt. Col. E.
L. Hoffmann wrote to the school’s commandant in 1935: “I have never
liked a horse, nor admired one, except at a safe distance. . . . I fail to
see that horses have any place in the science of aviation.” His request
was denied.110 In a 1936 article for the Air Corps Newsletter, Maj. Ira
Eaker explained that “the present class has suffered five major casu-
alties from riding to date, including broken bones—an arm, a leg, and
miscellaneous ribs. There is considerable agitation on the part of the
present class to make riding optional. The student council has recom-
mended that the Tactical School Cavalry be placed high on the army’s
priority list for early mechanization.”111

Other training methods were more obviously relevant. The Depart-
ment of Air Strategy and Tactics covered attack, bombardment, pursuit,
and observation aviation, as well as “Air Force,” which included a
mixed bag of general topics such as “air warfare, anti-aircraft defense,
and air operations.”112 If the texts for ACTS courses, updated fre-
quently, were not always consistent with one another, this body of writ-
ing nonetheless revealed trends and patterns representative of Air Corps
thinking—patterns that continued to reflect both Trenchardian and
Tivertonian ideas, and the problems and unresolved questions inherent
in them. At Maxwell the Air Corps allowed itself the freedom to articu-
late ideas, to wrestle with them, and finally to endorse them in print.
But this process did not always resolve debates or lay the foundation for
successful wartime operations. Just as in Britain, assertion and conjec-
ture retained loose ends that were not satisfactorily tied off by the air-
men themselves. Even if the Air Corps had been allowed or required to
present its case more completely to the public, it is not certain that the
process would have produced greater clarity. It had not done so for the
RAF.
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By the late 1920s and early 1930s, the rhetoric of ACTS was evolving
ever more rapidly toward a full and unconstrained articulation of a
theory of independent strategic bombing. The 1930 text for the “Bom-
bardment Aviation” course took its readers through the history of long-
range bombing, seeking to draw lessons from the World War I experi-
ence. It continued to acknowledge the difficulties posed to bombers by
pursuit planes, pointing out that in World War I both fighters and
ground-based defenses had taken their tolls and had forced attackers to
bomb by night. The authors observed that by 1918, “certain of the
principles governing the employment of bombardment aviation were
definitely recognized,” including disruption of lines of communication
and destruction of important factories and airplanes on the ground.113

The authors printed portions of Trenchard’s 1916 memorandum on the
“relentless and incessant offensive,” claiming simply, “It is evident that
this policy was adhered to.”114 Echoing the British, the authors were
impressed by the difficulties of defending against an aerial offensive.
They argued that German bombing of London and Paris had forced the
British and French to tie up a “large number of personnel and a vast
amount of material to defend against the German airplanes.” Extrapo-
lating, they asserted “it is apparent that the damage suffered by London
throughout the war did not equal that which could be caused by one heavy
bombardment group with modern equipment.”115 The text supported the
case for strategic bombing in war, arguing that it had caused losses of
production in factories, inconvenience to the enemy (which could not
always be directly measured in monetary terms), and a lowering of morale
among both the fighting forces and the civilian population.116

But while the authors of the text were willing to cite certain aspects
of British experience, they were not afraid to criticize Trenchard. In
describing the policy of the Independent Force, the authors quoted
Trenchard’s decision, articulated in his final war dispatch, to bomb
many targets scattered throughout Germany as opposed to concentrat-
ing on a few major ones. They then presented the criticisms of this
approach offered in the post–World War I U.S. Bombing Survey: the
British lacked a systematic program for destroying those industries most
vital to the German war economy. They added that with the small
bombs then available, “concentration rather than dispersion would
have gained the greater results.”117 The “Air Force” text of that year
included the same criticisms of British bombing, along with Trenchard’s
rationalization, which the authors rejected: “His defense of the plan he
adopted is not convincing, except in that he seemed to believe that the
bomb was a weapon of moral effect rather than that of destruction.”118

Earlier in the same “Air Force” text, however, the authors had none-
theless underscored some assumptions Trenchard would have found



U N I T E D  S T A T E S  I N  I N T E R W A R  Y E A R S 157

congenial. In a section titled the “Human Element,” they accepted that
modern commerce, industry, and communication had “intensified the
effect of war upon a nation’s population as a whole” and they asserted
that the ability of an air force “to strike directly the rear of the enemy’s
army, or the heart of his country, may have a profound effect upon his
will to wage war.”119 Because entire societies now went to war, rather
than just armies or navies, nations themselves became vulnerable. The
route to victory was no longer through the enemy forces alone: the
nation itself was subject to defeat, either along with or independent of
the defeat of its armed forces. The goal in war was to break the enemy’s
national will, and to do it directly through the application of the air
arm.

The “Air Force Objectives” section of the 1934–35 “Air Force” text
asserted, “The ability of a nation to wage war fundamentally rests in a
collective national courage or morale . . . that must be sustained if war
is to be prosecuted to a successful conclusion.” The authors argued that
morale is the “pivotal factor,” since the collapse of the civilian will
would be “decisive.”120 The 1938 “Air Force” text emphasized many of
the same tenets: “Whether or not the means to fight and the will of the
armed forces remain intact,” the authors argued, “the necessary capac-
ity for war cannot be maintained when the civil will is broken.”121

Speaking to the National Aeronautic Association in January 1939,
GHQ Air Force Commander Maj. Gen. Frank M. Andrews explained
that air power could be used to apply direct pressure against a nation’s
“moral fiber.”122

Critical and expedient assumptions of civilian vulnerability underpinned
all this. The 1930 “Air Force” text had explained that “[t]he decision of
the commander of the Confederate forces in the Civil War, as well as
that of the Central Powers in the World War to accept defeat, was
largely based upon the condition and sufferings of the non-combatants
at home.”123 The “Air Force Objectives” section of the 1934–35 “Air
Force” text bluntly concurred, arguing that in World War I, “Germany,
in spite of the intensity and duration of the fighting, did not lose
through the military defeat of her armed forces but through the moral
collapse of her civilian population.”124 This sentiment was echoed in
speeches delivered throughout the 1930s by ACTS instructors. Maj.
Harold L. George, Director of the Department of Air Tactics and Strat-
egy, lectured for instance that the defeat of Germany had followed inev-
itably from “the breakdown of the German people through the contin-
uous denial of those things which are essential, not only for the
prosecution of war but to sustain life itself.”125

George’s comment is instructive in that it brings together a number of
ideas that, explored more deeply, led to dilemmas for the Air Corps. It
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rested fundamentally on an assumption that Allied victory in World
War I had been won mainly by the erosion of the “will to resist” of the
German homefront, and it implied that a similar process of erosion
could be facilitated in future wars through the application of air power,
not only against those things essential to the prosecution of war, but
also to the sustenance of life itself. This interpretation of the history was
at least problematic, and spoke to the widespread acceptance of the
Dolchstoss (“Stab in the Back”) myth stressed emphatically by inter-
ested parties in Germany. Beyond this, the interpretation raised thorny
issues for the Air Corps: when and how might an air force pressure an
enemy population—deny it those elements necessary to sustain life it-
self? The RAF had faced similar dilemmas, and had faced them more
publicly. Trenchard’s solution was to remain vague and to avoid being
pinned down on issues of targeting. In part this was because it gave him
bureaucratic flexibility, and in part because he was disinclined to work
out details in advance of events. But the elusive way in which he han-
dled the question, combined with his emphasis on the inherently vague
moral effect, had led to a good deal of confusion (and consternation)
both inside and outside the RAF.

American air theorists could not predict the latitude the Air Corps
might be given to prosecute a future air war, especially since American
security policy remained defensive, isolationist, and officially hostile
to any proposal for bombing noncombatants. Under the circumstances,
they attempted to think through possible futures even as they sought to
avoid raising the eyebrows of their colleagues in the other services. The
“Air Force” course text of 1931 (rev. ed.) pondered the possibility of
direct attacks against “political objectives,” specified as attacks on cities
(with high explosive or chemical bombs) or on civilian water and food
supplies and utilities. The authors recognized that these would entail
terrific suffering among noncombatants, and suggested that a decision
to undertake such raids could be made only after careful political con-
sideration by the “highest authority.”126 They then quoted several Euro-
pean sources to show that the possibility of air warfare directed at civil-
ians could not be dismissed.

The ACTS text for the 1933–34 “International Aerial Regulations”
course noted that since the Hague Rules of Air Warfare had not been
ratified by any nation, there were “no conventional rules in actual force
which directly effect aerial bombardment.”127 Within the arena revealed
by this legal ambiguity, the ACTS staff argued that the first object in
war, in any case, would be the destruction of the enemy air force. But
they promptly added “When control of the air has been gained, then
military objectives other than the hostile air force will receive increasing
attention, including perhaps political capitals and centers of popula-
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tion.” They added that “political considerations will govern, and war-
fare of terrorization will probably be conducted only as a matter of
reprisal.”128 But these equivocal statements left plenty of room for spec-
ulation, and opinions varied. Some commentators handled the issue
very delicately. Maj. B. Q. Jones, lecturing on the role of the GHQ Air
Force, argued, “In opposition to Europe, we have no belligerent neigh-
bors. And, if we ever did have trouble with them, we would most assur-
edly hang back on the employment of any weapon that might jeopard-
ize the lives and beings of their defenseless women and children.
America doesn’t wage war that way.”129

Grappling over how to wage a future war manifested itself in the
“Air Force Objectives” section of the 1934–35 “Air Force” text. The
authors argued that the “interlaced social, economic, political and mili-
tary divisions of a nation acquire a state of absolute interdependence
during war. Offensive action in one of these spheres will produce sym-
pathetic disturbances of varying intensity in all the others.”130 Under the
heading “the social sphere,” the authors examined both direct attack on
population centers and direct attack on those targets “upon which the
social life of the nation depends for its existence.” They postulated,
“Civilization has rendered the economic and social life of a nation in-
creasingly vulnerable to attack. Sound strategy requires that the main
blow be struck where the enemy is weakest.” In rhetoric reminiscent of
contemporary RAF proclamations, the authors wrote, “The object here
is the dislocation of normal life to the extent that the people are willing
to surrender in the hope that they can at least regain a normal mode of
living. Large urban populations . . . add length to the lever that an air
force can apply against morale.”131 Fully aware of the moral and legal
problems raised by bombing social centers, the authors justified ad-
dressing the possibility of such action nonetheless: while it was “an un-
deniable fact that the consensus of world opinion is opposed to such
employment of air power, it is common knowledge that nearly all of the
leading powers are facing the actualities of war by recognizing the prob-
ability of this employment in the preparation of plans and the training
of civilians to the end of minimizing the effects of such an attack.”132

All of this indicated clearly that the Americans continued to think
about the impact of bombing on enemy morale and civilian will to fight.
At no point during the interwar years did the Americans cease to con-
template either the psychological or indirect effects of bombing. They
wrestled with it, tried to make sense of it, and sought out the connec-
tions between the material and the moral effects of strategic air raids.
But they usually found themselves conflicted and confused about it, and
they avoided raising the moral or psychological effects of bombing to a
privileged rhetorical position.
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Indeed, the authors of the “Air Force” text were clearly more com-
fortable with and confident in their subsection titled “The Economic
Sphere,” which received nearly twice as much attention as any other
category in the text. In this realm they believed they could escape uncer-
tainties and deal instead in practical analysis. Unsurprisingly, they en-
dorsed a campaign of selective targeting based on a careful analysis of
the enemy’s economic structure. In language reminiscent of the Ameri-
can World War I bombing survey (to ascertain “how one industry is
dependent on another and what the most important factories of each
are”), they wrote, “The specific objective for the offensive will be se-
lected only as the result of a careful and complete scientific analysis that
would evaluate the effects upon the economic system and estimate the
force necessary for suppression or destruction.”133 Targets analyzed
under “the economic sphere” included petroleum, coal, electric power,
and transportation facilities. Direct pressure on these might undermine
the enemy’s national morale without raising the kinds of ethical ques-
tions that might be posed by attacks on targets considered to be “so-
cial” or “political” in nature. Resting on assumptions about the com-
plex and fragile nature of modern industrial economies, the “industrial
fabric” approach postulated that by carefully choosing the right card at
the base of an intricate structure, an air force could bring the whole
house of cards crashing down. It depended on the same logic that had
led British air planners in 1917–18 to talk about “root industries” and
“bottleneck targets.” And it was the same argument that William Sher-
man had explicated in his 1926 book, Air Warfare. Its appeal in the
United States had continued unbroken since the First World War.

The ideology of selective targeting was fully articulated at ACTS by
several young officers who happened to be posted together as instruc-
tors there in the early 1930s: Donald Wilson, Harold George, Kenneth
Walker, and Robert Olds. Walker, in particular, had helped orient think-
ing toward high-altitude bombing. Herbert Dargue, who became the
new assistant commandant at ACTS in 1934, brought with him an ap-
preciation of technological advances in precision bombing and target-
ing, including the new Norden bombsight.134 All bomber advocates, they
reinforced one another’s intuitions and logic, and helped to create loyal
and tenacious support at ACTS for their mature ideas.135 These ideas
were expressed in the “Air Warfare” section of the 1938 “Air Force”
text:

[T]he economic structure of a modern highly industrialized nation is char-
acterized by the great degree of interdependence of its various elements.
Certain of these elements are vital to the continued functioning of the mod-
ern nation. If one of these elements is destroyed the whole of the economic
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machine ceases to function. . . . Against a highly industrialized nation, air
force action has the possibility for such far-reaching effectiveness that such
action may produce immediate and decisive results.”136

The requirements placed on American bombers for coastal defense
and sea search put a premium on their ability to find and hit specific
targets, and this in turn encouraged the existing orientation toward
“precision bombing” of selected targets in an enemy war economy. This
was further reinforced by the development of American bombsights, in
particular the Norden Mark XV bombsight of 1933, produced by in-
ventor Carl Norden, the navy’s in-house designer of cutting-edge tech-
nologies.137 Precision bombing of selected targets would require, neces-
sarily, a process of identifying vulnerable points in the enemy war
economy—a process that had already been understood as necessary and
vital. Thus, the new capabilities inherent in the B-17 and the Norden
sight both facilitated and reinforced the prevailing U.S. conception of
air force doctrine: scientific and technological developments dovetailed
not only with the existing emphasis on careful selection of targets, but
also with the requirements of prevailing moral and ethical strictures.
Technology (in a self-proclaimed “high-tech” nation) seemed to make
all things possible and, equally, seemed to solve all potential problems.

Along with some ACTS colleagues, Donald Wilson in 1933 engaged
in a grapeshot-style letter-writing campaign to solicit information for
use in lectures and problem sets. He began by searching for “key node
targets” in the American industrial infrastructure; this would serve as a
model for similar analyses of other states. His civilian experience with
railroads led him to think in terms of critical junctions and potential
bottlenecks.138 In a note of thanks to a colleague who had sent him a list
of the components in B-10 and B-12 aircraft, he wrote, “This sort of
information puts a new angle on air force operations. . . . It seems to
hold the promise of solving all problems of destruction in the most
efficient way.”139 From the Office of the Assistant Secretary of War, he
requested information on the industry in the northeastern United States,
including “principal electric power plants” and “key items and their
source in each of the major industries such as: steel, automobiles,
clothing, printing, chemicals, rubber, etc.”140

In August 1935 the Commandant of ACTS asked the Chief of the Air
Corps for vital information on the makeup of German cities; the Office
of the Chief of the Air Corps in turn requested that the military attaché
in Berlin obtain the information.141 A power outage in New York City
triggered intense interest in urban power grids. This culminated in an
ACTS lecture called “Air Power and the City,” which determined that
the New York metropolitan area relied upon twenty-six generating
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plants within a radius of twenty-two and a half miles. The author as-
sumed, optimistically, that one direct hit with a large bomb might take a
power plant out of action for up to six months.142

Attempts by ACTS faculty to compile a data base for comprehensive
analysis fell short however. An instructor in the “Air Force” course in
1937, Maj. Muir S. Fairchild, wrote to the Army War College to discuss
ways to determine the amount of destruction a particular target might
require to have a “decisive” effect.143 Fairchild raised the possibility of
ACTS personnel working with the Industrial War College or the Brook-
ings Institution to answer such questions. He expressed concern that
ACTS instructors alone could not authoritatively answer such “funda-
mental national questions.” Putting all the pieces together would re-
quire excellent intelligence information, augmented and assessed by
economists and statisticians.144 He was correct in this. Unfortunately,
however, the esoteric arts of intelligence and target analysis did not ma-
ture before the war: they would develop, instead, in the crucible of war-
time events. Only in 1939 would a tiny economic analysis section be
established inside the Office of the Chief of the Air Staff. This meant,
however, that the fundamental and foundational data on which the the-
ory necessarily rested remained underdeveloped. In addition, the con-
nections between air force action and enemy responses remained vague
and speculative.

In both the RAF and the Air Corps, the general objective of the
bomber advocates was the same: to undermine the enemy’s will to
fight—directly and efficiently—by aerial attacks on an enemy’s points
of vulnerability. Their enthusiasm for this new approach to warfare
stemmed from the assumption that it would prove more powerful, more
effective, and more expeditious than any mode of warfare ever previ-
ously tried. Thinkers and planners in both air forces concentrated on
the social and economic sinews that held together modern societies, and
tried to envision means of eroding them. Precisely how the goal might
be achieved was less clear, however, than the goal itself. The phrase “to
undermine the enemy’s will to fight” contained much room for inter-
pretation. Trenchard’s emphasis on the moral effect, which prioritized
the psychological and the indirect effects of bombing, only intensified
the vagueness of an inherently imprecise idea. The Trenchardian vision
of two air forces largely ignoring each other to strike directly at one
another’s “vital centres” implied that cities might be early—perhaps
immediate—objectives for long-range bombers. Even though this pow-
erful implication (useful for purposes of deterrence) was widely inter-
nalized by politicians and government agencies, and constantly rein-
forced by a steady stream of popular writing, the RAF was not at
liberty to elaborate upon its grim ramifications. Those were highly con-
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troversial and, in themselves, politically unacceptable. For a variety of
reasons Trenchard was disinclined either to specify targeting carefully
or to erect any preemptive boundaries around it. The flexibility served
many purposes, suited his nature, and had few disadvantages in the
relatively benign security environment of the 1920s. As his successors
grappled with questions of targeting they realized that the course of a
given war would determine what might be open to them; contingencies
and political factors would bear heavily on actions. No planner on ei-
ther side of the Atlantic could predict the exact course of a future air
war or the amount of political leeway that air forces might be given
with respect to targeting.

The Americans understood this just as well as the British did, but the
lure of the “industrial fabric” theory—and their growing rhetorical at-
tachment to it—inclined them in a particular direction with respect to
targeting. They focused on teasing out the main threads in the complex
fabric of industrial economies, which they believed could be identified
and assessed well in advance of hostilities, providing an almost fool-
proof strategy for rapid victory through the precise application of offen-
sive air power utilizing the best and most ingenious American technolo-
gies. In addition, the moral constraints articulated by Newton Baker
(and maintained by policymakers after him), and the long-standing
trend in American political thought toward moral “exceptionalism”
had put boundaries around Air Corps thinking, reinforcing its inclina-
tion toward the relatively tangible “economic sphere.” The luxury of
geography and the absence of any worry about sudden “bolts from the
blue” unquestionably played a role as well: the Americans were not at
this point trying to deter attacks on their own cities, nor were they so
worried as the British about the unpredictable and potentially uncon-
trollable behavior of their working classes. Also, the absence of any
World War I long-range bombing experience meant that the Americans
felt no obligation to be consistent with past history. Finally, the Ameri-
cans were inclined to dither over the details of air warfare well in ad-
vance of actual operations. Unlike Britain’s Ludlow-Hewitt, who in
1927 had eschewed overreliance on “peacetime calculations,” Laurence
Kuter of ACTS insisted (if overoptimistically) that “[i]t is highly desir-
able to base our computations upon sound mathematical considera-
tions. We would avoid chance, luck, or hazard and deal only in concrete
facts.”145

To a greater extent than their RAF counterparts, American airmen
labored to derive scenarios and target sets, and to identify and assess
the most vulnerable points of attack for an air force. This analytical
outlook probably owed much to the progressivist tradition and the
strong appeal of Taylor’s “scientific management” in the United States.
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It was reinforced by bitter lessons from the economic crash of 1929 and
the subsequent Great Depression that hit the United States particularly
hard: specifically, complex, fragile modern economies are subject to
major dislocation.146 Writing in Colliers magazine in 1939, Republican
Congressman Bruce Barton gave voice to a widely held impression: “In-
dustry is a living body, highly integrated, with nerves extending to every
part. Cripple a limb, and the whole body limps, prick even a finger, and
the pain is felt throughout.”147

The American preoccupation with science and technology could not
resolve all the many unforeseen problems inherent in the planning pro-
cess, however. This process was undermined by flawed assumptions and
by a failure to comprehend fully the heavy—indeed central—demand
for high-quality strategic intelligence. Also, overarching enthusiasm for
“precision bombing” and faith in American technology seemed to
crowd out any concern that such a course of action might prove diffi-
cult—even impossible in some circumstances. In the 1930s, test results
“showed that bombing was accurate only in excellent weather against a
clearly outlined, undefended target in the middle of wide-open terrain.”
Committed to an idea, the airmen chose not to countenance completely
those things that undermined it. Even as war loomed on the horizon,
bomber crews rarely dropped bombs from heights above 12,000 feet.148

But this was not the only potential problem facing American bomber
advocates. Being able to attack selected targets and bomb them pre-
cisely rested on the assumption that one would be able to reach them
without sustaining prohibitive losses in the process.

THE BOMBER WILL ALWAYS GET THROUGH

Through the 1930s, ACTS emphasized bombers at the expense of obser-
vation, attack, and pursuit.149 So obvious was this favoritism that the
Air Corps sometimes referred to its observation units as “orphans.” The
ground army, though it tried continually to rein in the Air Corps, was
preoccupied with its own affairs and did little to force a change. Addi-
tionally, army and Air Corps units were scattered among isolated loca-
tions, and funding for joint training exercises was limited. Indeed, not
until 1941 were there maneuvers with two army-sized teams.150 Favori-
tism toward bombers was especially reflected in aircraft procurement.
As Lee Kennett has pointed out, the U.S. Army Air Forces deployed two
generations of strategic bombers in World War II (and would have
fielded a third if the war had continued), but neither developed a satis-
factory plane for light observation and liaison, nor identified the proper
aircraft for ground attack.151 Pursuit (or fighter) aviation’s demotion to a
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distinct second on the American priority list occurred gradually but in-
exorably as the bomber ascended.

As the bomber advocates envisioned longer-range missions, they had
to come to terms with the problems of bomber penetration and surviv-
ability. They pinned their hopes on the self-defending bomber flying to
distant targets unescorted: their vision required that sleek, fast, high-
altitude bombers would use formation flying techniques, their own
armament, and natural possibilities for evasion to reach their targets
without prohibitive losses. As Trenchard and the RAF had done, the
Americans sought to convince themselves that bombers would “get
through.”

Claiming bomber survivability in a future war meant downplaying
bomber vulnerability in the last war. While this was a bit awkward, it
could be done by asserting that improved tactics and greater bomber
speeds would change the equation. The technology of the early 1930s
eased the process initially: the development of the B-9, B-10, B-12, and
B-17 bombers—all modern combat aircraft with greatly improved
speed and range—furthered the idea that fast, well-armed bombers
could operate on their own. (Indeed, bomber advocates believed that
the the speed differential between bombers and fighters would only in-
crease.) Before radar, the assumption that fast bombers would use
speed, altitude, and cloud cover to achieve their objectives seemed
rather straightforward. Drawing these apparently sound conclusions,
American planners deemphasized the requirement for a suitable escort.
At the same time, though, one finds in U.S. discussions of bomber vul-
nerability an underlying current of subtle but nagging doubt that kept
the question of escorts alive. Despite the faith of many in the self-
defending capabilities of bombers, some Americans never entirely aban-
doned the quest for a suitable escort. This search was ensnared by
design and engineering challenges, oversights, and conceptual blind
spots—all helping to insure that the doctrine of the self-defending
bomber would remain largely intact until wartime experience would
rudely challenge its assumptions.152

Examples from past military experience (aside from the World War I
aviation experience) were invoked to reinforce subtly the idea that
armed forces of an enemy state, when utilizing the initiatives of space
and time, were difficult to find and intercept quickly. Armies had been
able to maneuver around one another throughout decades of European
history, and navies—even as recently as World War I—had successfully
evaded one another much of the time. Both the British and the Ameri-
cans would point to the “vast expanse of the air above the earth” as a
factor in the promised dominance of bombers. But if conclusions rested
in part on perceived reality, they rested as well on selective memory and
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filtering. Like the RAF, the Air Corps generally downplayed informa-
tion—available by the late 1930s and based on techological develop-
ments—suggesting that bombers would become increasingly vulnerable
in light of new breakthroughs enhancing the capabilities of defensive
fighters. And (as we shall see next) they largely interpreted the wars
of the 1930s in ways that did not disrupt their assumptions about
bombers.

The evolution of American thinking about bomber vulnerability is
not hard to trace in documents, speeches, and texts. Early post–World
War I aviation studies by Americans had revealed a healthy respect for
the ability of fighters to intercept bombers. Fighter escorts were recom-
mended for bomber formations, even though it was recognized that this
would not always be feasible in all situations. In 1922 the commander
of the 1st Pursuit Group, Maj. Carl Spaatz, had called for maneuver-
able, heavily armed escort fighters with speeds superior to the bombers
they were to protect, and ranges equal to them.153 In Air Warfare, Wil-
liam Sherman made the case for fighter escorts. He argued that while
pursuit might not remain continually with bombers, they should ar-
range to be with bombers during crucial phases of missions.154 But lim-
ited fighter range vexed the problem of providing escorts for bombers of
ever-increasing range and speed. The authors of the 1926 Manual pro-
posed that bombers be made as fast as possible to increase their chances
of avoiding hostile interception.155 In addition, they devoted consider-
able space to particular types of self-defensive formations for bombers.

In 1925 and 1926 the Air Service had undertaken tests of airplane
performance with auxiliary, droppable tanks. These revealed that the
extra weight did not seriously affect the general flying characteristics of
the aircraft.156 Unfortunately, despite the feasibility of external tanks to
increase range, they were not immediately embraced by the Air Corps
for military use. Concern focused on the fire hazard posed by the tanks,
and the possible reduction in performance caused by their weight and
increased drag. Droppable tanks were discussed at ACTS beginning in
1929, but the “Pursuit” manual concluded that cruising speeds of
bombers and fighters differed so much that an escort group would not
be able to support bombers all the way to and from their targets. It
recommended using two escort groups: one for the outbound phase and
one for the return trip. A conference of Air Corps leaders, held at Lang-
ley Field in April 1929, discussed the topic of escorts but reached no
consensus.157

Texts used at ACTS in the 1930s reflected both the tensions sur-
rounding the question of bomber survivability, and the increasing lean
toward the idea that they could defend themselves. The 1930 “Bom-
bardment” text readily acknowledged that pursuit had taken a toll on
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daytime bombing in World War I, forcing all the belligerents toward
night operations. But it also made clear the distance limitations faced by
pursuit aircraft trying to escort bombers on longer strategic missions.158

The authors accepted Trenchard’s policy of “relentless and incessant
offensive.” Concomitantly, they cast doubt upon French concerns, ex-
pressed during the war, that the losses from bombing sometimes out-
weighed its benefits.159 The 1930 “Air Force” text incorporated in bulk
arguments that Trenchard had used: “It is not possible to secure control
of the air over a wide front. The hostile attack and bombardment with
their great range may be expected to avoid the area over which the
other belligerent has control of the air, and to enter elsewhere.”160 Later
in the text the authors drew an analogy with the oceans: “Even the
surface of the sea, which represents a much smaller field than the air
above the sea and earth, was large enough to permit units of the Ger-
man Navy . . . to elude the unquestionably superior British and Allied
Navies for a long period of time during the World War.”161 Conceding
that high altitude bombardment could be detected, the authors nonethe-
less asserted that “hostile pursuit will not be able to make contact with
it in effective force, until after the bombardment has reached its objec-
tive and is on the journey home. . . . As the speeds of attack and bom-
bardment increase, the time available to the hostile pursuit to gain con-
tact, and to attack them as they fly home, diminishes.”162

Though they had earlier relied on World War I examples for guid-
ance, ACTS instructors at this point sought to distance themselves from
the inconvenient fact that bombers had often been vulnerable to the
enemy. They implied that better tactics and increased speeds would
solve the problem, arguing (tautologically) in the 1930 “Air Force” text
that lessons derived from the World War experience of bombers versus
pursuit could not be conclusive because the war had offered few exam-
ples of “well flown [emphasis added] bombardment formations”. They
pointed out that both “bombardment and attack have very great
powers of self-defense against pursuit”: high altitudes and speeds would
allow bombers to reach their targets before defensive pursuit could
reach them. If attacked, a bomber could “defend itself with its flexible
machine guns . . . while flying directly home.”163 Bombers could defend
one another through interlocking fields of fire from their own rapid fire
weapons. Again stressing tactics, they wrote, “Formations of attack,
bombardment and observation airplanes, properly flown and tightly
maintained [emphasis added], provide adequate protection except
against an attack by hostile pursuit overwhelmingly superior in num-
bers and firepower.”164

In Trenchardian-sounding tones, they claimed, “Victory will accrue to
him who is best able to withstand the blows of the enemy and at the
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same time strike first, hardest, and strike most often.”165 But while Tren-
chard had failed to emphasize counterforce operations, the Americans
maintained that they were important, and very likely essential. The
1930 Air Force text argued, “The contest for air superiority will start
immediately upon the declaration of war, and will result in every means
being employed to destroy hostile aircraft.” The use of modern bom-
bardment and attack aviation directed against airdromes, depots, and
aircraft construction facilities would result in “losses of aircraft on the
ground greatly in excess of those suffered during the World War.”166

Exercises held in 1931 seemed to reinforce the idea that fast bombers
could fare well on their own. Lt. Col. Henry (“Hap”) Arnold reached
this conclusion, as did the umpires, one of whom proclaimed: “[I]t is
impossible for fighters to intercept bombers and therefore it is inconsist-
ent with the employment of air force to develop fighters.”167 Comment-
ing on 1933 exercises designed to test the GHQ Air Force (Provisional),
Asst. Chief of the Air Corps Brig. Gen. Oscar Westover observed what
he termed the “woefully obsolete” speed characteristics of pursuit avia-
tion. From this he was moved to postulate that “no known agency can
frustrate the accomplishment of a bombardment mission.” Specifically,
he argued, “Bombardment aviation has defensive fire power of such
quantity and effectiveness as to warrant the belief that with its modern
speeds it may be capable of effectively accomplishing its assigned mis-
sion without support.”168

Of the 1934 exercises in California pitting B-12 bombers (a modified
version of the B-10) against the less capable P-26 fighter, Arnold wrote,
“Pursuit or fighter airplanes operating from frontline airdromes will
rarely intercept modern bombers except accidentally.”169 In a speech to
the Army War College in the same year, Major General Foulois argued,
“Observation, bombardment and attack have advanced in speed devel-
opment much faster than has pursuit.”170 The progress of American pur-
suit aircraft in the latter half of the decade was not promising. The
awkward two-seater P-30 served mainly, as one historian observed, “to
demonstrate the superiority of the single-seat pursuit.” While they rep-
resented improvements over the P-26, neither the Seversky P-35 nor the
Curtiss P-36 was a match for the B-17.171

Not everyone, however, accepted the intellectual orthodoxy of
bomber invincibility. Lt. Col. Millard Harmon, while a fan of bomber
development, nonetheless lamented the short shrift given to pursuit at
ACTS. On a board that reviewed the 1935 “Air Force” text, he argued
that it was fully conceivable to imagine an enemy air force defeated by
hostile pursuit. Likewise, Lt. Col. A. H. Gilkeson, in charge of the 8th
Pursuit Group, argued that dismissiveness toward pursuit had led to
“the teaching of doctrines which have not been established as being true
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and might even be fatally dangerous to our aims in the event of armed
conflict.” And Major O. S. Ferson pointed to improved radio communi-
cation as a factor bearing on the future of defensive pursuit and bomber
penetration.172

Capt. Claire Chennault, in charge of pursuit aviation at ACTS from
1931 to 1936, acerbically observed that the bomber ought not to be
made “the first exception to the ancient principle that for every weapon
there is a new and effective counter weapon.”173 At ACTS, Chennault’s
frequent verbal battles with bomber advocate Kenneth Walker became
legendary. He believed that a responsive ground agency—a defense
warning system using improved radio technologies—could solve the in-
tercept problem. Outraged that fighter design had been neglected rela-
tive to bomber design, he believed that interpretations of the 1930s
exercises were flawed and selective. This position, pregnant with impli-
cations for an attacking force, brought him into direct conflict with Lt.
Col. Hap Arnold. Indeed, in response to Arnold’s interpretation of the
1934 exercises, Chennault wrote an eight-page critique, arguing that the
P-26 was outmoded compared to foreign fighters of far superior quality.
He argued further that, instead of proving the invulnerability of
bombers, the maneuvers only proved the need for improved intercep-
tors, better tactics, and effective ground control.174 In 1936 the Air
Corps’s Chief of the War Plans and Training Division felt compelled
to dispute and disown a critical article Chennault published in the May–
June 1936 Infantry Journal.175

So convinced was Chennault of the soundness of his own ideas that
he successfully tested an experimental air defense system that included
ground observers, a centralized communications agency, and alert
fighters. But while he was able to influence a group of young fighter
pilots—one of whom suggested that if the bomber boys could be lured
into a fair test, real bullets should be used—Chennault did not make
much of a dent in the bomber orthodoxy then ascendent. His retirement
in 1937 due to physical disability meant that the bomber advocates
were freed from the naysayings of their most persistent and vocal critic.176

As in Britain, this issue was hindered by rivalry and compartmentaliz-
ation. No disinterested central authority successfully mediated the de-
bate. Once the theory of the long-range self-defending bomber had
taken hold, it proved surprisingly robust. The 1935 “Bombardment”
text prescribed that escorts for bombers would not be provided unless
bombers could not in fact penetrate enemy resistance.177 This contingent
statement implied that escorts would be on call if experience ever con-
tradicted theory. But, though a fitful quest for an escort continued, it
never enjoyed high priority before the war. In 1935 the Air Corps Board
chose to handle the escort issue by recommending that bomber aviation
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seek out every means for self-defense; only if all other means failed
should additional aircraft be provided to support long-range missions.
It suggested that if the need for an escort was fully demonstrated, then a
search for a suitable machine should be made among existing aircraft
types. The board did not want to see time, resources, or attention taken
away from other projects of higher status. Several two-seater designs
received preliminary consideration, but the greater promise was seen to
reside in a larger platform—perhaps a modified bomber.178 Larger
planes, however, would not match the maneuverability and fighting
characteristics of the defensive fighters they would have to face.

The heightened tensions of the late thirties, and greater investment in
aviation generally, drew some attention back to fighters and to the ques-
tion of escorts particularly. But a 1938 conference on escorts reflected
ongoing confusion regarding design possibilities, and a 1939 study con-
cluded pessimistically that there was “little, if any, possibility” of build-
ing an escort fighter with the necessary range and performance to cope
with the enemy’s short-range interceptors.179 Continuing concern over
fire hazards led the Chief of the Air Corps in May 1939 to order that no
tactical plane be equipped with a droppable tank.180

At the same time, the bomber units themselves tended to consider
escorts largely superfluous in light of increased bomber speeds and tac-
tics using altitude, cloud, and movement to evade enemy defenses. In
June 1939, Lt. Col. Donald Wilson, Director of Air Tactics and Strategy
at ACTS, cautioned the Air Corps against diverting too many resources
to the escort issue. He argued that bombers modified with additional
firepower could serve the purpose. Opinion was divided, however. In-
deed, the Air Corps Board took another look at the issue in early 1940
and concluded that bombers would need protection on daylight mis-
sions where heavy opposition was likely: “The pertinent technical prob-
lems incident to the provision of such protection merit thorough investi-
gation.” But several studies that year led to inconclusive results on
whether, and to what degree, the United States should continue the
search for a viable escort.181

This atmosphere of conflicting opinions—and doubts as to the tech-
nical feasibility of a long-range escort—hardly was conducive to the
development of a satisfactory plane. Unfortunately, American designers
continued to focus on large, twin-engined types like the Bell YFM-1A
Airacuda, the Lockheed XP-58, and the Northrop XP-61 (which belat-
edly went into production as a night fighter). Equipping heavy bombers
to serve as escorts to the others was considered, yielding the wartime
YB-40 (a modified B-17), which proved eventually to be a complete
failure.182
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“LESSONS” FROM FOREIGN WARS

Air theorists and planners in the United States hesitated to draw firm
conclusions or lessons from the “little” wars of the late 1930s. Indeed,
American interpretations did not differ substantially from those in Brit-
ain, and they were remarkably similar in rhetorical style. Observations
were heavily weighted with qualifiers that circumscribed the significance
of the information reported or the value of the information itself.183 Air
Corps officers insisted that these scattered foreign conflicts differed fun-
damentally from any potential war between “first class powers” in Eu-
rope. Despite this attitude, evidence from Spain heightened concerns in
the United States about the ability of the bomber always to “get through,”
subtly undermining the certainty with which the self-defending bomber
theory was asserted.

Several branches of the U.S. Army took an attentive interest in the
Spanish civil war, and many of the articles produced in their profes-
sional journals cast doubt on the notion that strategic bombing would
be decisive in the next war: bombed civilian populations had quickly
learned to adapt, and various types of defenses had thwarted the notion
that the bomber would “always get through.” The Air Corps Tactical
School, however, seemed strangely indifferent to the event: in 1937–38,
only one lecture was offered at ACTS on the Spanish civil war.184 The
official historians of the American air war in World War II would later
point out that: “The U.S. Army Air Corps . . . saw nothing in the aerial
warfare in Spain or in China to suggest the advisability of change in its
own doctrines. In both conflicts, the combatants employed relatively
small numbers of aircraft, and the bomber appeared to be regarded
chiefly as a means of intensifying artillery fire and of increasing its
range.”185

In a chapter for a book titled This Flying Game, written with Col. Ira
Eaker during the war in Spain, Gen. Hap Arnold explained that aircraft
in the Spanish war had been used principally to attack troops and to
assist infantry assaults and offensives. Drawing a distinction between
these “air cooperation missions” and “air force missions” (which he
held to include attacks on manufacturing establishments, rail centers,
and populated areas), he argued that the latter had been little practiced
in Spain. Consequently, parallels between the war in Spain and any Eu-
ropean war in which the United States might become involved were
limited at best.186 Arnold summed up his initial views on Spain: “A few
first class planes and heterogeneous legionnaire pilots operating under
loose control can never be called an air force and no true lessons can be
drawn therefrom. We cannot assume that air experiences in Spain are
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equally applicable to ourselves or to any first class air power. That is a
civil war of loosely integrated and poorly armed opponents.”187 He was
equally dismissive of the war in China, stating, “The air picture any
observer sees in China will be out of focus unless it be remembered that
a nation with an air force is opposing one without any worthy of that
name.”188

Readers of the Air Corps Newsletter may have been reassured by
their April 1938 issue containing a translated article by Lt. Col. Emilio
Canevari, an Italian, titled “Forecasts from the War in Spain.” Colonel
Canevari noted, “Great care is necessary in drawing conclusions from
the use of aircraft in this civil war and applying them unhesitatingly to a
possible European war.” He pointed out that the air forces involved had
“constituted themselves hesitatingly and gradually” and only in small
scale. Therefore, “it is . . . reasonable to assume that the situation of
aerial warfare in a European struggle would differ greatly from what it
is today in Spain. In the case of a large war, aerial warfare would start
with great masses of modern aircraft in full readiness on both sides,
well armed and supplied with munitions, directed by perfectly trained
pilots accustomed to act in concert.”189

The 1941 book Winged Warfare, again coauthored by General Ar-
nold and Colonel Eaker, expressed retrospective views that were not
substantially different from those they had articulated in the late 1930s.
They still qualified the “lessons” from Ethiopia, China, and Spain,
claiming that they were derived from wars that differed significantly
from any future war between “first class powers.” The only targets in
Ethiopia, they explained, were troop concentrations and primitive sup-
ply columns; it possessed none of the manufacturing establishments,
lines of communication, or great centers of population and industry
that were of interest to planners in advanced industrial states.190 Arnold
and Eaker claimed that the war in Spain had produced only “the first
crude air warnings, the first faint evidence about what could be ex-
pected later in some other and more important localities.”191 They ar-
gued that the “uncertain and indiscriminate undertakings” of these
wars did not foreshadow “what the power and effect of a great air force
might be and how best it might be combated.”192

Nonetheless, those responsible for planning and policy at the time did
not feel they could completely ignore events overseas. Incoming infor-
mation prevented them from doing so, and kept them alive to the com-
plexities and difficulties of air warfare. They had to admit, for instance,
that anti-aircraft guns and machine guns had made great strides, and
that certain “passive” defenses, such as the dispersal of factories and
matériel, could be effective in combating the effects of air strikes. In
addition, they could not entirely overlook the threat to bomber invin-
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cibility posed by fighter interceptors. In December 1936, U.S. Army in-
telligence requested information from military attachés in Rome, Berlin,
Paris, London, and Moscow on the types of aircraft being used in the
war in Spain, their performance, and their tactical employment.193 The
attaché reports were supplemented by articles written by both foreign
and American observers of the war. Conclusions varied with each ob-
server, but a few key themes were articulated repeatedly: airplanes could
effectively disrupt and demoralize troops on the ground; and unescorted
day bombers would be repeatedly harassed and attacked by defending
fighters. Indeed, Condor Legion bombers were driven to nighttime at-
tacks just as the bomber forces of World War I had been. Nationalist
Air Chief Alfredo Kindelan argued that bombers had to have friendly
fighter escort whenever enemy fighters were expected in their area.194

In August 1937 the Air Corps Newsletter had reprinted an article
from Revue de l’Armée de l’Air, whose author noted, “It proves to be
very difficult for a bombing multi-seater to get away by day from the
attacks of a single-seater pursuit plane; the only effective protection is
then in the escorting single-seater.195 Maj. Harrison G. Crocker, who had
given the sole lecture on the Spanish civil war at ACTS, argued that to
prevail against enemy interceptors, bombers required armament, tight
formations, and escort protection. And in the summer of 1938 the U.S.
attaché for Air in Spain reported that Spanish military leaders unani-
mously agreed that pursuit must come first.196 In addition, American
intelligence reports made clear that bombers’ defensive armament had
not deterred their attackers.197 Other independent reports from Spain
and China, brought to the attention of the Office of the Chief of the Air
Corps, also cast doubt on the invincibility of bombers.198 All of this
helped to keep discussions of escorts alive, even if they were not ac-
corded first place on the Air Corps priority list.

The pangs of concern felt at this point by some bomber advocates
were intensified when war broke out in Europe in the late summer of
1939. Despite his desire to downplay the impact of the air wars of the
late 1930s, General Arnold found himself having to rethink his earlier
views on the ability of bombers to penetrate to their targets without
assistance. Indeed, Arnold’s discomfort over this issue was such that in
November 1939 he wrote a memorandum complaining about the ne-
glect of pursuit tactics and technological development. He attributed
much of the blame to the way doctrine had been taught in Air Corps
schools. Distancing himself from any responsibility, he wrote, “A doc-
trine which has been widely propounded in certain Air Corps circles for
many years, to the effect that fighter craft cannot shoot down large
bombardment planes in formations, has now been proven wholly un-
tenable.”199 In Winged Warfare, published after radar had shown its
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impact on air war, Arnold (and Eaker) commented revealingly that,
“[d]uring daylight and in good weather, when pursuit aviation is pre-
sent in strength in an area, it can pretty nearly bar the air to the
bomber.”200 Despite this, enough difficulty, muddle, and self-delusion
surrounded the problem of long-range escorts to insure that little prog-
ress was made toward a really workable solution. The Americans con-
tinued to hang their hats on the self-defending, high altitude bomber.
Indeed, only in 1943—after disastrous losses—would the Americans
decide finally that unescorted bombers could not successfully shoot
their way in and out of foreign territory.

With repetition, both the British and the Americans bomber advocates
became so committed to what they believed to be the fundamental con-
cepts of long-range aerial assault that they downplayed or dismissed
plausible alternative scenarios. A passage from the ACTS 1935 “Bom-
bardment” text read, “During the time devoted to the sighting opera-
tion and release of bombs, the bombing teams must disregard the hos-
tile pursuit and concentrate entirely upon the task at hand.” The
authors added, “A well-trained and well-disciplined unit having full
confidence in its ability to defend itself . . . may be depended upon to
perform effective and accurate bombing even under the most unfavor-
able circumstances.”201 The sentiment was worthy of any pre–World
War I army text pronouncing on the soundness of the offensive à
outrance.

When the events of the late thirties began to erode the certainty of
bomber invincibility, the selective reading and interpretation of informa-
tion insured that reaction would be delayed and disjointed. Faith in
bombers, and the long-standing pessimism about building an adequate
escort type, helped to obscure avenues—such as the droppable auxiliary
fuel tank—that might otherwise have been more readily recognized and
explored. Though it is of course far easier to identify such things in
hindsight than it is to see them at the time, there is no question that the
airmen’s attachment to particular ideas inhibited their openness to new
information bearing on those ideas. Their expectations, as well as their
response to a competitive organizational environment, shaped their
view of reality.

But bomber advocates on both sides of the Atlantic would have a
chance to see their ideas tested extensively in the crucible of war. This
would not have been possible if British and American politicians and
publics had not found bombers a potentially attractive form of warfare
(or, at least, relatively more attractive than other means). This attraction
rested in large part on geography and a resulting strong tradition: resist-
ance to the use and maintenance of large standing armies. In both na-
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tions, but perhaps even more so in the United States, this combined
with optimistic faith in technology. As Michael Sherry has perceptively
asserted, “Air power appealed . . . to a deeper strain of antistatism and
antimilitarism in American culture because its reliance on a small, tech-
nically sophisticated elite apparently avoided the burdens of conscrip-
tion, taxation, and death. It was the perfect weapon for a nation that
wanted the fruits of centralized state power without challenge to tradi-
tions of decentralized authority and individual autonomy.”202



C H A P T E R F O U R

Rhetoric and Reality, 1939–1942

On Sunday, 3 September 1939, just moments after Prime Minister
Chamberlain had announced “this country is at war with Germany,” an
air raid warning began to wail over London and other places in Britain.
It proved, however, to be a false alarm and the “all clear” was signaled
a half hour later.1 The air war did not commence with an all-out strate-
gic bomber offensive pitting the aerial strength of each contestant
against the vital centers of its enemy. No revolution in warfare had yet
taken place; the older forms of warfare were not yet obsolete. Indeed,
the contrast could hardly have been sharper between what happened
and what many had expected to happen.2 By the end of the Second
World War, however, the combined Anglo-American air forces were
waging strategic bombing attacks on a scale that approached the most
dramatic and assertive interwar predictions. In the intervening years,
Anglo-American air planners, supported by their governments, strug-
gled to find means and methods of using aerial bombardment to achieve
national war aims. Their efforts, which came at a high cost to their own
bomber crews and to enemy civilians, were sustained by a stubborn
faith in the potential of bombers. The combined bomber offensive was
characterized by constant adaptation and adjustment; its history is one
of ongoing, real-time reconciliation of plans and capabilities, sustained
by an optimism often at odds with the realities of the situation.

Unable at the outset of war to follow through on Trenchard’s strident
policy of relentless offensive, RAF decision makers put a premium on
air strategies designed to shield Britain and avoid pushing Germany into
a “gloves off” all-out aerial assault against cities. Weakness circum-
scribed the range of possible action: defending Britain and conserving
the bombing force for a later day became the new priorities.3 The RAF
fitfully adjusted its plans and tactics to cope with losses, limited capa-
bilities, small force size, and the lingering array of problems that had
never been solved during the interwar years. But British reliance on the
bomber as a tool of war was hardly abandoned. In June 1940, those
who stood with Prime Minister Winston Churchill and rejected accom-
modation with Hitler did so in part because of their faith in the pros-
pects for aerial bombing. Later, German defeat in the battle of Britain
did not dampen British enthusiasm for waging a strategic air campaign
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against Germany: British planners were able to persuade themselves
that their conception of air power was more sophisticated than Ger-
many’s, and that they would not make the same mistakes that their
enemy had made. But the early years of the British air offensive saw one
disappointment after another. Bomber Command’s weak performance
raised a chorus of critical voices demanding that the RAF justify its
sizable portion of the national defense effort. Churchill endured his own
crisis of doubt about Bomber Command, but he was not prepared to
reallocate radically British defense resources in the midst of the war.

Under pressure to bring greater results despite persistent operational
shortcomings, air planners turned their attention to the “area bombing”
of German cities; by late 1941 Bomber Command was shifting the bulk
of its effort in this direction. When Air Chief Marshal Sir Arthur Harris
took up the reigns of the force in late February 1942, he was under
instructions to use his force to attack the housing of urban workers in
order to undermine their productivity and morale. Harris, convinced
that city bombing was unquestionably the best and most efficient course
for Bomber Command to pursue, assumed his new job with single-
minded determination to prove his point. Indeed, he would remain te-
naciously committed to city bombing throughout the remainder of the
war, well after most of his colleagues had lost faith in it and shifted
their attention to other targets. As was true in the First World War, the
British bomber offensive was shaped in part by ongoing tensions be-
tween the field commander and the Air Ministry. Harris’s views on
bombing, and the conflicts they triggered with his colleagues, formed an
important part of the history of Britain’s strategic air war.

Across the Atlantic the Americans watched, waited, and finally began
a military expansion program of their own. But the freeing up of funds
did not solve problems of scale or banish persistent cognitive hurdles.
Despite their vast resource base, the Americans would be plagued with
the inevitable organizational and production problems of rapid rearma-
ment in a highly demanding and dynamic environment. The Air Corps,
soon to become the United States Army Air Forces (USAAF), would
enter into war with limited numbers of aircraft and an untested faith
that high altitude, “precision” daylight bombers would be able to reach
their targets unescorted. This point of view would bring them into con-
flict with their British allies who understood, through direct experience,
the risks and hazards of trying to fly over Germany in daylight. No
small issue, this conflict not only dominated early discussions about an
Anglo-American Combined Bomber Offensive (CBO), but also shaped
the nature of the wartime interaction between the two national air
forces. The early years of the war saw the British and the Americans
seek out ways to work together during a hazardous and often bleak
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period of mutual dependence, and to develop the means of waging a
sustained air offensive over Europe in the face of effective German
defenses.

PLANS, TARGETS, AND LIMITATIONS

As we saw in chapter 2, preparation for war in the late 1930s finally
had forced the RAF to harmonize the strategic goals of the Air Staff
with the actual capabilities of Bomber Command; overarching guidance
and plans had to be informed by operational realities. The planning
process in general had been a sobering exercise for the RAF, and the
process of drawing up operational guidance was especially so. The de-
velopment of the “Western Air Plans” (WA Plans) for the first time
“caused the strategy and tactics of the bombing offensive to be consid-
ered with due regard to the actual conditions under which warfare
would be carried on.”4 The plans and their updates rested in part on
intelligence provided by a number of specialized committees that would
evolve over time in capability and sophistication.5 By the end of 1940
the Ministry of Economic Warfare (MEW) Intelligence Department
would have a permanent representative on the Joint Intelligence Com-
mittee (JIC) of the Committee of Imperial Defence, and some influence
over policy. But the system that emerged was not perfect, and tension
would exist throughout the war between the Air Staff and the various
agencies offering it advice and counsel.6

Though serious war planning had begun earlier, Bomber Command’s
role in the process had greatly increased in late 1937 when the Air Staff
sent it a list of plans, including instructions to concentrate on three of
them: W.A.1, the attack on the German air striking force; W.A.4, the
attack on German military rail, canal, and road communications; and
W.A.5, the attack on German war industry, particularly oil.7 These three
target sets headed a more extensive list that was reevaluated constantly
throughout the early years of the war. Some of the more unusual target-
ing possibilities (recalling some of the odder schemes of WWI), included
attacks on German forests and crops using air-delivered incendiary
bombs, weed seeds, and entomological and biological vectors. Despite
their technical difficulties, some believed that such attacks might have a
great “moral effect” on the German civil population.8 Implementation
of any of the plans would depend on developing contingencies and on
the behavior of the Germans in war.

W.A.1 assigned Bomber Command a role in defending the nation and
thwarting a “knock-out blow” by attacking the infrastructure and sup-
ply of the Luftwaffe. But neither the Air Staff nor Bomber Command
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was very happy with the plan, since they saw it as a defensive interim
step prior to the counteroffensive needed for victory.9 The plan came to
center on the dislocation of the German aircraft industry itself—a set of
targets known to Air Intelligence, and believed to be reasonably identi-
fiable. The Commander-in-Chief of Bomber Command, Sir Edgar Ludlow-
Hewitt, thought it might be possible to mitigate the German offensive
somewhat by striking directly at the Luftwaffe, but he worried deeply
about the costs of such an offensive if undertaken while his force re-
mained very weak.10 It would be necessary, as well, for the RAF to assist
the army in repulsing a German offensive through the Low Countries
and France, an outcome also anticipated by the Joint Planners and
Chiefs of Staff. This scenario generated W.A.4, the attack on German
military rail, canal, and road communications. Again, though, the Air
Staff and Bomber Command lacked enthusiasm: neither was much in-
terested in seeing the bulk of the bombing force used to support armies
in the field. Moreover, Air Staff views differed from General Staff views
regarding optimum aerial tactics for slowing a land advance.11

Of the prioritized alternatives, the Air Ministry clearly favored
W.A.5: direct attacks on German industry, to be commenced once a full-
scale air war had begun. The Air Targets Sub-Committee offered up a
number of targets considered both feasible and vulnerable to air bom-
bardment, including the German electric power grid; the canal locks
and aqueducts connecting the Ruhr to northern Germany; coking sta-
tions; and repair depots and workshops of the main railway lines. By 1
September 1939, W.A.5 had evolved into three sub-plans: W.A.5(a) the
attack on German war industry; W.A.5(b) the attack on the Ruhr (and
its military lines of communication in Western Germany); and W.A.5(c)
the attack on Germany’s oil resources.12 Planners favored quick, focused
strikes against Germany’s “weakest link”: oil, plus concentrated attacks
in the Ruhr to inflict both material and moral damage. They warned,
“The longer we postpone the attack of oil after the ‘gloves are off’ and
serious operations begin, the weaker our Air Striking Force will become
and the stronger the enemy defenses will grow.” While the strategists
recognized that they could not account for all contingencies, they felt
that their plans were sufficiently flexible to “attain the degree of disloca-
tion aimed at in the particular industry.”13

Bomber Command was more optimistic in its assessment of W.A.5
than the other plans, and Ludlow-Hewitt showed a particular interest in
night attacks as a means of causing the maximum disruption and incon-
venience for Germany. He cited World War I, referring specifically to
“bombing for purposes of disturbance,” which, he argued (in a way
that reflected the tone of the post–World War I assessments) had caused
70–75 percent of the effect of bomb raids on Britain in World War I.14



180 C H A P T E R  4

The Air Ministry hoped that W.A.5, through the general dislocation it
would cause, might also help indirectly to stem the German ground
advance. When joint staff talks opened between the British and French,
however, the French were unconvinced that British air plans would ap-
preciably assist the ground war: they would not commit to the British
view that a “serious attack on the Ruhr” would interfere with the
movement of the [German] army, and also “break the morale of the
German people and their will to fight.”15

But while Ludlow-Hewitt felt that W.A.5 was the best of the available
alternatives, he remained pessimistic about Bomber Command’s capa-
bilities. His proximity to the problem meant that he could not avoid
what he knew to be a crisis. His views were reflected in a series of bleak
letters to the Air Ministry that sought to instill a sense of urgency, and
to drive home the need to achieve a high technical standard in all as-
pects of long-range bombing. In a letter of 30 August 1938, he even
challenged the Air Ministry’s conventional wisdom on long-range es-
corts, arguing that, while he too saw no ready answer to the problem,
evidence from China and Spain suggested that the question be revisited.
Subsequently he pointed out that the assumed range of the Blenheim
bomber (792 miles) had proved in practice to be only 700 miles.16 In a
November 1938 meeting to discuss the assumptions for war planning,
he argued that any early attempt to send bombers deep into enemy
territory might “end in a major disaster.” He therefore recommended
that Bomber Command “start with targets fairly close in and gradually
to penetrate further and further.”17

In March 1939, Ludlow-Hewitt submitted a detailed, thirty-one-page
report on the requirements and deficiencies in Bomber Command. In
late May 1939, he continued his Jeremiad, complaining that Bomber
Command’s crews were insufficiently trained (especially in navigation
and air gunnery) and that inadequate provision had been made for such
necessities as a permanent bombing range and practice in low-flying
attacks.18 While conceding some of Ludlow-Hewitt’s points, the CAS
(Air Chief Marshal Sir Cyril Newall) was not prepared to face the full
implications of them. The Air Staff had kept itself from comprehending
the full scope of Bomber Command’s problems in the 1930s, and when
these were finally and unambiguously laid out by Ludlow-Hewitt, the
Air Staff found his candor rather too jarring. Though recognizing the
soundness of force conservation, Newall nonetheless insisted in early
1939 that Bomber Command must be prepared in an emergency to
carry out attacks on essential enemy targets. Later, in May 1939, he
argued that Ludlow-Hewitt’s outlook was overly pessimistic.19 This ten-
sion not only recalled the general problem of opposing views that had
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arisen during the First World War, but foreshadowed future wartime
conflicts within the bureaucratic machinery of the British air offensive.

Whether and how Bomber Command might carry out Air Staff war
plans was not the only issue bedeviling strategy however. Another con-
cern was how British planning might be squared with the new impera-
tive of doing everything possible to encourage Germany to keep the
“gloves on” until the British bomber force could be enlarged and made
more capable. This required a reexamination of the frustrating, unre-
solved issue of what was to be considered a “military target,” and who
in Germany ought to be considered “noncombatants.” Attitudes and
interpretations varied from person to person, even within the RAF. As
the Hague Draft Rules of 1923 had not been ratified, international law
provided no definitive guidance on the issue. And yet the question could
not be avoided. The government, which had only recently abandoned
the fruitless quest for an international agreement on aerial bombing,
was in favor of doing anything it could to reduce the chances of Ger-
many’s attempting a “knock-out blow” against cities in the early stages
of war. Prime Minister Chamberlain choose to adhere to the Hague
Draft Rules, such as they were. On 21 June 1938 he had declared in the
House of Commons that it was against international law to make delib-
erate attacks on civilian populations, and he specified that targets of air
bombardment should be “legitimate military objectives” capable of
identification. Reasonable care should be taken in attacks on such tar-
gets so as to reduce the chances of collateral civilian casualties. The
devil, as ever, lurked in the details of the phrase “legitimate military
objectives.” Nonetheless, these guidelines had provided the basis for a
directive issued to the Chief of Bomber Command in September during
the Munich crisis.20

The following month the Chiefs of Staff’s Joint Planning Sub-
Committee weighed the relative advantages and disadvantages of a re-
stricted bombing policy. Its disadvantages included the loss of deterrent
value, reduced ability to apply economic pressure on Germany from the
air, and lessened means to reduce Germany’s air strength (although it
had already been admitted that the prospects of doing this were lim-
ited). The advantages included reducing the danger of an initial German
air offensive and winning over world public opinion (especially Ameri-
can opinion) if Germany chose to start an air offensive against Britain.
In the end, the advantages of restriction looked more compelling. If
the immediate weaknesses of Bomber Command meant that the force
would have to be conserved to the greatest extent possible, it made no
sense to risk provoking an all-out German attack.21

Planners working on targeting policy assumed that it would be legiti-
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mate to attack military targets in populated areas.22 The prospect of
imminent war forced discussion of the thorny legal issues that had re-
mained unsettled for so long. But even determined and focused efforts
did not wholly solve the intrinsic difficulties embedded in the problem.
Sir John Slessor later recalled these debates as “difficult and depress-
ing.” The seriousness with which air planners considered the issues, he
wrote, was motivated by a desire to avoid bringing down “upon our
then virtually defenceless heads a terrible weight of attack, without any
counterveiling advantages to ourselves or our allies.” He added, “We
never had the least doubt that sooner or later the gloves would come
off; but our policy was to gain time—to improve our own defences and
to build up the great force of bombers of the Scheme M programme.”23

In August 1939 an interservice committee under Sir William Malkin,
the legal advisor to the Foreign Office, examined the whole question of
legal targets for all the services in the event of war. The resulting report
noted specifically that large numbers of civilians must not be bombed
lest the good opinion of neutral countries, notably the United States, be
forfeited. On 22 August, instructions were issued to commanders to
guide operations in the initial stages of war. (They would not be can-
celled until 4 June 1940.) The covering letter explained that while the
limitations were more strict than the Hague Draft Rules, they were sub-
ject to modification if the enemy commenced indiscriminate bombing.
Commanders were warned that heavy civilian casualties “might well be
the cause of great embarrassment to His Majesty’s Government in the
critical opening stages of a war, and might produce serious reactions in
neutral countries.”24 The instructions sent to all—down to the squadron
level—listed acceptable targets (“purely military objectives in the nar-
rowest sense of the word”) as including naval forces, naval ships, dock-
yards, barracks, army units, fortifications, barracks, billets, military air-
dromes, depots, bomb stores, troop transports at sea and in harbor,
military railways and roads, and military stores. Factories and bulk
stocks of fuel were proscribed.

On 1 September 1939, President Roosevelt issued an appeal for every
government engaged in war to affirm publicly that it would not be the
first to bomb civilians or “unfortified cities.”25 In response the British
and French declared jointly that they intended to spare civilian popula-
tions and cultural property. The Germans said that they welcomed the
president’s appeal and that they had issued orders that only military
targets were to be bombed. The British Government heralded the coop-
eration of its French partner. Indeed, the French, even more anxious
than the British, thoroughly endorsed their ally’s intention of bombing
only “military objectives in the narrowest sense of the word” in the
initial stages of war.26 New guidance issued during the battle of France
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would allow for attacks on military forces; fortifications; military facili-
ties and depots; shipyards; factories “and other establishments engaged
in the manufacture, assembly or repair of military material, equipment or
supplies, and power stations ancillary thereto”; fuel and oil-producing
plants; refineries and storage installations; and lines of communication
and transportation serving military purposes. Commanders would be
reminded that the “intentional bombardment of civil populations as
such is illegal,” and that bomber crews must take reasonable care to
avoid “undue loss of civil life in the vicinity of the target.”27 In almost
every sense the reality of these plans—as conservative and nonprovoca-
tive as possible—were strikingly different from the bold “relentless of-
fensive” rhetoric of the Trenchard era.

THE OPENING PHASES

In September 1939 Britain could call upon only 1,460 first-line aircraft,
including 536 bombers of limited capability, 608 fighters, 96 aircraft for
army cooperation, and 216 for coastal reconnaissance.28 The first eigh-
teen months of the war saw the bomber force used mainly for maritime
operations and for tactical support of armies in France and Belgium,
including attacks on German air bases in France and the Low Coun-
tries. But Bomber Command had only very limited effectiveness in any
of the roles it attempted to undertake. It is surely understatement to
argue that this period represented a crisis for the RAF: the gap between
rhetoric and reality proved to be nothing less than an abyss. But the
grim present had the effect of focusing attention on the future, and the
Air Staff looked toward it with a hopefulness that, in hindsight, appears
overly optimistic and even naive. They persuaded themselves that heavy
bombers, when strengthened in numbers and put on a true war footing,
would make good on all the promises issued for them over the years.

Rather than waging an all-out air offensive designed to throw the
enemy on to the defensive, Bomber Command was reduced to limited
attacks on shipping and to dropping propaganda leaflets in the hope of
convincing the German population that Hitler’s war was a grave error.
Hours after Britain’s declaration of war, twenty-seven Vickers Well-
ingtons and Handley Page Hampdens were sent to search for German
shipping off the coast of Denmark, but none found targets. The follow-
ing day twenty-nine bombers were sent to attack warships around
Wilhelmshaven. Seven crews failed to return, and ten failed to find the
target; those that did caused only minimal damage.29 In actions on 14
and 18 December 1939, small groups of Wellington bombers flying over
the North Sea in daylight were mauled by German defenders, losing
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half the attacking force in each encounter. These demoralizing outcomes
quickly began to cast doubt upon the theory that the bomber would
“get through” in daylight, although the pessimism was not widely ac-
knowledged right away. As historian Anthony Verrier later argued,
“Few aspects of this phase of the strategic air offensive are more strik-
ing in retrospect . . . than the disparity between the claims made for and
the hopes entertained about mass bombing before 1939 and the virtual
absence of all reference to it at the highest policy-making levels for
many months thereafter.”30

The poor early results of the initial daytime raids caused Ludlow-
Hewitt to begin to pull back from the prospective plan then favored by
the Air Ministry: an attack on the Ruhr power plants. On 28 January
1940 he expressed his doubts about it to the Air Ministry. Losses of 50
percent or more of the attacking forces would not only demoralize Brit-
ish bomber crews, but would also kill those men who might later fly
more capable bombers. These conclusions caused the Air Ministry to
shift its planning efforts from the Ruhr plants to the German oil indus-
try. The latter was encouraged by a variety of intelligence sources, and
was further stimulated by the expectation that oil facilities would have
the useful property of being relatively self-destructive when attacked.
The Ruhr plan would be adopted only if a German attack on the Low
Countries produced an emergency.31

The nighttime leaflet-dropping missions, which had commenced on 4
September 1939, gave the Air Staff an early opportunity to test Bomber
Command as an arm of psychological warfare. The Air Staff had earlier
expressed the hope that warning notices of impending attacks by British
bombers might cause panic and disrupt the industrial life of the Ruhr. In
the last months before the war, the Foreign Office had cooperated in the
task of creating suitable leaflets.32 Hopes that this effort would have
some discernible impact on Germany proved to be greatly mistaken,
however. Instead, the missions told of the difficulties of finding distant
cities, the constant battles with weather, and the physical discomforts
crews would encounter in such operations. Crews were sent out with
maps, astro-sextants, and directional radio. With these means, which
required a high degree of skill to use effectively, they were expected to
find their way about; in essence, crews were expected to navigate at
night by observation—an all but impossible task under the weather
conditions so frequently prevailing. The interwar lack of attention to
navigation told heavily. RAF crews mistakenly overflying and crashing
on neutral Belgian, Dutch, and Danish territory led to a temporary ban
on nighttime leaflet drops.33 But the missions made clear something else:
the relative absence, at night, of enemy fighters, and the comparative
ineffectiveness of anti-aircraft fire, even at middle heights. This, along
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with the shift away from the Ruhr plan, provoked the first steps in the
conversion of Bomber Command to a night attack force.

At the same time, some elements of Trenchardian thinking were al-
ready working themselves back into planning. A variant of W.A.5, pre-
pared in January 1940 without any pretense of overriding earlier ver-
sions, pointed out that Bomber Command might be best served in the
near term by a night offensive designed for maximum moral effect. Its
authors looked to dispersed harassing attacks at night to disrupt indus-
trial production and disturb the population generally. Like Trenchard,
they presumed that continuous air raid warnings would have an impor-
tant cumulative impact on the nerves of the German people. Though
they recognized that they were placing their faith in an “imponderable
factor”—the will and morale of the German population—they felt that
it was a “practicable course to adopt.”34

By early March 1940, Ludlow-Hewitt already was beginning to turn
the focus of his force to night bombing. It had many drawbacks, but
these seemed, at least, less formidable than the ones posed by daylight
attack. On the night of 19 March 1940, in response to a German air
attack near Scapa Flow, Bomber Command struck its first land target,
the isolated seaplane base at Hornum on the isle of Sylt, chosen in
part because of the low likelihood of collateral casualties. Although
the crews claimed to have identified and bombed the target, photo-
reconnaissance revealed no evidence of damage done. (In one bit of good
news, only one of the dispatched bombers failed to return.) Bomber
Command would soon admit that only about half of its average crews
could be expected to identify and attack targets at night except in the very
best conditions of visibility. This was an inauspicious start to what would
become a five-year campaign of increasing tempo and fury.35

In early April, Air Marshal Charles Portal took over from Ludlow-
Hewitt the leadership of Bomber Command. Shortly thereafter Ger-
many invaded Norway and Denmark. A month later Hitler commenced
his ground offensive against the Low Countries and France. German air
attacks against Rotterdam made it clear that Germany intended no spe-
cial treatment for Western Europe. Bomber Command was unavoidably
drawn into the ground war. But, as the Wehrmacht rolled westward, the
RAF could not substantially aid the French or the British Expeditionary
Force, and the French were understandably nervous about any RAF
bombing that might provoke retaliation against them. On 4 June,
DCAS Air Vice-Marshal Sholto Douglas summed things up when he
told Portal laconically: “the strenuous and gallant efforts of your squad-
rons against objectives in collaboration with the land battle since the
10th May have not always had results commensurate with the effort
exerted.”36
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At the end of May, the Chiefs of Staff had undertaken a plan for
coping with “a certain eventuality”: the fall of France.37 Their review of
the situation called for defeating Germany through a combination of
economic pressure, bombing, and the fostering of revolt in the occupied
territories. Following a shift that had commenced earlier, the Air Staff
chose to concentrate Bomber Command on attacks against the German
oil supply. This Tivertonian approach, designed to eliminate (or at least
reduce) a crucial commodity, was coupled with its Trenchardian alter-
native: a continuous interruption of German industry to be sought on
nights when weather would not permit the location of oil targets. The
decision to target oil rested on optimistic intelligence reports combined
with a hope—however faint it may have been at that point—that
Bomber Command could actually find and hit such targets. Back in
April, Portal had revealed hopefulness regarding Bomber Command’s
prospects against oil.38 Indeed, RAF optimism at this point rested far
more on hopefulness than direct experience: it was largely a case of
good news being generated by those who wanted very badly to believe
it.

A little unfounded optimism can be a good thing, however: the hope
that Bomber Command might play a role in fighting Germany helped
Winston Churchill win the day against those who felt that Britain had
no choice but to seek terms with Hitler. The new prime minister felt
that, before any negotiations with the enemy, the British had to prove
they would not be beaten. Proving this would depend on maintaining
effective defenses and carrying out offensive operations designed to
erode German industry and the German homefront. The latter would
rely on methods Britain had traditionally used in continental warfare:
economic pressure rather than a direct clash of ground forces. In this,
Bomber Command would have a key role, especially since the effective-
ness of naval blockade had been undermined by Hitler’s conquests.
Bombers would “pulverise the entire industry and scientific structure on
which the war effort and economic life of the enemy depend.” Bomber
Command, Churchill insisted, must be rapidly expanded “since no
other way of winning the war has yet been proposed.”39

Churchill’s views came to dominate debates on grand strategy: in late
July the Chiefs of Staff relegated the army’s role largely to an occupa-
tion force in the final stages of Germany’s defeat. “Massive bombing”
would be relied upon to destroy the Germany economy and morale.40

Churchill’s faith in this view rested not only on implicit assumptions
about the effect of bombing, but also on assumptions about weaknesses
in the German economy. Several of these proved to be misguided, ill-
founded, or simply overly optimistic, including the assumption that the
German economy was already nearing capacity; that it had readily ex-
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ploitable Achilles’ heels, like oil; and that the German people already
were greatly worn down by privation and the effort involved in war
preparation. The British assumed that Hitler fully intended war in
1939, and that he would have undertaken it only if his economy were in
full gear. The führer, they presumed, had organized his industrial war
machine in an efficient, regimented way. But they presumed, too, that it
was not up to the demands of a long war—it would collapse under
sustained pressure. In September 1940 deliberations, the Chiefs of Staff
concluded that if Britain maintained economic pressure on Germany, its
deficiencies in oil, food, and textiles “may prove disastrous” by 1941.
In the same month the MEW speculated that since the German econ-
omy was more brittle than in the First World War, “an acute shortage of
oil or a tie-up of the transport system might cause a breakdown of the
closely-knit Nazi system.” Earlier, in a public speech of 18 June,
Churchill had reminded his countrymen that in 1918 their terrible Ger-
man foe had “quite suddenly, quite unexpectedly . . . collapsed before
us.”41

If these views had sustained the hopes of nervous policymakers in
their darkest days, they also set up exaggerated expectations for
Bomber Command. Pressuring the German war economy would prove
far harder than planners expected. In the meantime, urgent issues dic-
tated immediate priorities: Bomber Command was called upon to aid in
the battle of Britain by attacking German airframe assembly factories,
aluminum plants, air fields, and stores. In addition, Bomber Command
was told it must help forestall a military attack from the sea; accord-
ingly, German ports and shipping were to receive renewed attention.
The net result was that the force divided its attention in multiple direc-
tions, and the effect was minimal. For instance, in return for 1,097
sorties against airfields (and a loss of sixty-one aircraft), Bomber Com-
mand destroyed five German planes on the ground and damaged twelve.
Damage to airfields was hard to assess, but, as the official historian of
the battle of Britain explained dryly, it “seems to have caused the enemy
no serious embarrassment.”42

Though engaged in a close-run thing, RAF fighters managed to pre-
vail in the air battle over British skies. Victory was due to prewar atten-
tion to air defense, scientific and technological advances, the dogged
determination of Fighter Command, and some crucial German errors.
The Luftwaffe, headed by the rash, self-indulgent Hermann Göring, dis-
covered that waging a successful air offensive was no simple matter.
Paradoxically, however, the Luftwaffe failure did not seem to blunt the
Air Staff’s enthusiasm for its own planned air offensive: the latter man-
aged to convince themselves that the Germans had misused their re-
sources. The German bombers of 1940–41, they argued, could not
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match the ordnance payloads of the heavy British bombers then in the
works. And the Germans would not hold up very well under air attack:
taking the war to Germany would undermine the “gloss of national
unity” that the Nazis had labored to create.43 Perhaps under the circum-
stances, this attitude was not surprising. Britain was in a desperate situ-
ation: the bombers provided the only means of offensive action against
Germany. Looking stoically ahead, the British kept themselves from de-
spair by cultivating a selective blind spot. As one historian has argued,
“[T]he Air Staff, and indeed the government, were sustained by a faith
wholly at variance with the known facts of the situation.”44 Through
the summer, however, reality often intruded on grasping optimism. Oil
targets proved very difficult to find and hit with any reliability. Sir
Charles Portal complained to the Air Staff that his force was incapable
of performing all of its tasks. In particular, he believed neither that his
force could consistently hit oil targets, nor that its light scale of attack
against such targets could generate worthwhile results. He argued that
for tactical reasons scattered bombing was unavoidable. Using an old
argument of Trenchard’s, he rationalized that dispersal “largely in-
creases the moral effect of our operations by the alarm and disturbance
created over the wider area.”45

German air attacks on Britain peaked in August. Following the fall of
some German bombs on London the night of 24 August 1940, Bomber
Command retaliated with attacks on industrial targets in Berlin (25 Au-
gust). Portal believed that German behavior in the war to date had freed
Britain to “take the gloves off” and give as good as she got. Churchill’s
thinking ran along the same lines. In July he had written to Lord Bea-
verbrook, Minister for Aircraft Production, about the need for an “ab-
solutely devastating exterminating attack by very heavy bombers from
this country upon the Nazi homeland.”46 Churchill suggested that Portal
might spread his attacks as widely as possible over cities in Germany.
But most Air Staff members still preferred to prioritize selective attack,
despite Portal’s reservations.47 Indeed, one memorandum from the Air
Ministry’s Plans Division—suggesting curious gaps in organizational
coordination, and revealing the extent of misplaced optimism in some
circles—argued that, since Bomber Command had been adequately
trained for precise bombing of important selected targets, anything less
would have little appeal.48 A new bombing directive, issued 21 Septem-
ber, continued to stress the disruption of Germany’s oil supply as the
basis for long-term offensive policy. In the meantime the Germans had
begun to supplement the daylight battle with nighttime bombing. Ini-
tially this concentrated on London but was soon extended to other Brit-
ish cities.49

Portal, acutely aware of the limitations of his force, wanted to follow
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Churchill’s advice. The prime minister’s encouragement and the expec-
tation of poor winter weather allowed Portal to make some headway
against Air Ministry arguments. His views, however, complicated the
careful consideration given to civilian casualties and collateral damage
in the August 1939 and June 1940 guidance. Though he had no author-
ity in political matters, Portal believed that events had justified a direct
attack on the “will of the German people to continue the war.” He
argued that if heavy material destruction could be “periodically meted
out to different towns,” it would produce a generalized fear of bombing
that would then facilitate “panic and exaggerated reports,” even follow-
ing scattered raids.50 The debate took on a new complexion as a result
of a reshuffling within the RAF hierarchy: Vice Chief of Air Staff
(VCAS) Sir Richard Peirse took over the helm of Bomber Command,
while Sir Charles Portal went to London to take over as Chief of Air
Staff. As CAS-designate and later as CAS (beginning 25 October 1940),
Portal could directly shape Air Staff policies. At a meeting to discuss
bombing policy, held on 23 October, he advocated a program of heavy
incendiary attacks on large, populous areas. He argued that if the air
war resolved itself into a contest of wills, the British “will prove them-
selves to be tougher than the Germans.” In the end, the meeting pro-
duced a compromise: attacks on oil would continue to be the focus of
long-term strategy, but Bomber Command would turn more of its atten-
tion to assaults on German morale.51 On the night of 16 December
1940, Bomber Command attacked the city of Mannheim in its first de-
liberate “area raid” of the war.52

Ideas about what comprised enemy morale, or how to undermine it,
however, remained muddled at best. Britain’s domestic experience re-
flected this. The government, recognizing the crucial role of public sup-
port and steadfastness in war, had created a Ministry of Information to
handle government propaganda and sustain homefront morale. But
more than two years passed before its officials “made any attempt to
define what it was they were charged with sustaining.”53 Lacking a clear
sense of its objective, the Ministry floundered about, becoming the
object of considerable criticism and ridicule in the early years of the
war.54 Even as they worked out the requirements for implementing air
raid policies and emergency medical procedures, they struggled with
the more ethereal aspects of preserving the public will to fight. Despite
the government’s grave fears that breakdown on the homefront would
mean defeat in war, its efforts to think through and shape the social
and psychological aspects of the problem were flailing and largely irrel-
evant. If the elusiveness of the term “morale” had been an asset to
Trenchard, it was a problem for those recruited to serve in the Ministry
of Information.
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Much to the relief of officials, the British homefront proved robust
during the battle of Britain and the “blitz” against British cities (partic-
ularly London) that followed for six months afterward. As we saw in
chapter 2, there had been no clear consensus on how the British public
might fare in air war, but many official prognostications (often reflect-
ing a problematical analysis of the World War I experience) had been
alarmist and bleak. In the 1930s predictions offered up by many profes-
sionals (including doctors, psychologists, and social scientists) were
grim: panic, social upheaval, radical increases in mental illness and
emotional breakdown.55 The stresses imposed by the immediacy of the
German threat in the summer of 1940 intensified the concerns of some
officials in positions of high authority; some of the most anxious sce-
narios came from those concerned with Britain’s class cleavages, or the
potential appeal of pacifist or communist propaganda. Harold Nichol-
son, then working in the Ministry of Information, worried about the
resilience of Londoners and the potential appeal of peace petitions being
circulated in air raid shelters by the communist party.56 The reliability of
the working classes came up once again as a topic of urgency in govern-
ment circles, but concerns were based on assumptions rather than em-
pirical evidence. In fact, surveys undertaken by Home Intelligence indi-
cated little sign of class resentment, and every sign that the nation had
achieved an unprecedented degree of national unity spanning class
boundaries. Still, even when working-class robustness was acknowl-
edged, it was sometimes attributed to unflattering causes like ignorance
of the military and political situation.57

Unsurprisingly, assessments of the impact of specific enemy air at-
tacks often reflected the prevailing assumptions of those doing the as-
sessing. And it took time to understand what indicators were meaning-
ful. With no available precedents to follow, the Ministry of Information
had to make things up as it went along. On occasion, Ministry officials
perceived worrisome trends: occasional looting; depression and some
signs of hysteria following the serious Coventry raid of 14 November
1940; despondency in Bristol; frayed nerves in Portsmouth. But these
problems, it was discovered, were very often symptomatic of inade-
quacies in local aid and relief efforts. And certain behaviors that were
viewed as worrisome, like trekking (leaving a town for the safety of the
countryside), were actually quite rational, sensible responses to danger.
Contrary to prewar prognostications, hospital admissions for neurosis
declined, suicide rates fell, and drunkenness declined by half.58 The ex-
perts had been proved wrong. To their credit, however, they were quite
prepared to admit it. Writing in The Lancet in 1941, Dr. Felix Brown
explained, “The incidence of genuine psychiatric air-raid casualties has
been much lower than might have been expected; the average previously
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and the weight of bombs that could be carried to such a distance would
inhibit chances for a successful mission. And, significantly, he added
that it was important for him to concentrate every one of his bombers
against industrial targets in Germany since “we are likely to precipitate
a crisis in Germany’s war economy this year.”64 Peirse’s optimism, re-
markable in retrospect, nonetheless reflected a truly held belief about
the likelihood of causing hardship in Germany in the near term. And it
held up despite the fact that he was able to complete only three opera-
tions against oil targets in January and February 1941.65 In general it
was not uncommon for intelligence assessments undertaken in late 1940
and early 1941 to be wildly optimistic—and Air Staff assessments often
were not far behind. One of these claimed that industrial output in the
Ruhr-Rhine and Frankfurt-Main districts had fallen by more than 30
percent (due to the lack of sleep among workers), and that bombing
had affected 25 percent of the total productive capacity of Germany.66

In February, Portal informed Peirse that the mood in London was
swinging from oil and toward the “general dislocation of industry by
mass attacks on industrial centres.” He also told him that the RAF was
“on the defensive with a vengeance owing to the situation in the Atlan-
tic” and added that “a very high proportion of bomber effort will inev-
itably be required to pull the Admiralty out of the mess they have got
into.”67 Portal at this point forcefully argued that in the poor weather
prevailing over northern Europe much of the time, it was “virtually
impossible for a pilot to select and bomb a particular object”; but it was
at least possible to attack areas successfully. He noticed, as well, that
secret reports were indicating no German anxiety about oil production
due to the availability of Rumanian oil fields.68 Peirse resisted Portal’s
drift, pointing out that there was no reason voluntarily to abandon the
oil directive “unless we are convinced . . . that whatever we might do to
oil within the next two moon phases will not be worthwhile; and can
offer some very attractive alternative which, at the same time, is likely
to have more effect.”69

The debate became less urgent in early March, when, at the behest of
the Prime Minister, Bomber Command received a directive stating that
in the near term, attention would be devoted to “defeating the attempt
of the enemy to strangle our food supplies and our connection with the
United States” by attacking U-boats at sea, in docks, and in building
yards, and by attacking the Focke-Wulf and other bombers used against
shipping. In the event, some room narrowly remained for continued
attacks on oil. The British official historians have argued, though, that
the rather dramatic refocusing compelled by the battle of the Atlantic
was actually a saving grace for Bomber Command since any attempt to
drive home an all-out offensive at that point would have been doomed
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healthy civilian has proved remarkably adjustable.” He added that
women had not been “a weakening element in the general population”;
indeed, his data indicated that women fared better than men.59

The stress of the raids had not exacerbated class or ethnic differences;
instead it created a sense of shared purpose and national identity. Many
commentators pointed out that citizens took overt pride in traditional
British calm in the face of adversity; indeed community spirit developed
around the idea that “The British can take it.” As psychologist P. E.
Vernon pointed out, “Each newly raided city has wished to emulate the
example of London.”60 In addition, the analogies drawn between sol-
diers and civilians under air attack (which had almost always been
drawn to the disadvantage of civilians) were subjected to more rigorous
analysis—with surprising results. Civilians subjected to air attack were
now seen to possess a number of advantages over soldiers in the same
circumstance. Civilians had the enormous psychological advantage of
being able, simply, to move out of the way. They had far greater physi-
cal (and thus psychological) freedom than soldiers who had no choice
but to stay put. And civilians were not forcibly separated from their
homes and from familiar social conditions. This sense of connectedness
to the familiar was an important element of mental stability.61

In response to a Gallup poll asking what had made them most de-
pressed that winter, Londoners in early 1941 ranked the weather over
aerial bombing.62 Overall, the British endured their ordeal with calm,
determination, and public-spiritedness. But if this news was felicitous
for those charged with keeping homefront morale high, it was rather
more problematical for those who argued in favor of air attacks aimed
at German morale. As noted above, though, the contradiction was not
grasped: the British were “tougher” than the Germans, and the British
would pursue a more determined, overwhelming air offensive than their
enemy had done.63

Optimism about the potential of British bombing was revealed in an
interesting correspondence between Bomber Command chief Sir Rich-
ard Peirse and Polish authorities. In January 1941, Peirse received a
letter directly from Count Stefan Zamoyski, writing on the authority of
the Commander-in-Chief of the Polish Army, asking if it might be possi-
ble for Bomber Command to attack a German concentration camp in
southwest Poland called Oswiecim (Auschwitz). Peirse put the question
to Portal, stating, “If you judge it to be a desirable diversion . . . then I
could undertake it with a small Wellington force under suitable moon-
light conditions.” Portal did not judge it to be a desirable diversion
since he could see no way to carry it out with any hope of success. He
told Peirse to prepare a letter to Zamoyski explaining the difficulties.
Peirse thus regretfully informed Zamoyski that limitations on accuracy
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to failure.70 In the meantime, a Trenchardian trend continued to emerge.
Deputy Chief of the Air Staff (DCAS) Air Vice-Marshal Arthur Harris
argued that—even within the bounds of the existing directive—some
targets ought to be selected to impose ARP (Air Raid Precautions) mea-
sures over wide areas in Germany. Thus, as the official historians
pointed out laconically, in this period “some ostensibly naval targets
were whole German towns.”71

Later in the year Portal held out against resurrecting the oil plan. In
May, DCAS Air Vice-Marshal Sir Norman Bottomley argued that in the
five months since the oil directive had been issued, it had been shown
that the plan was not feasible due to the difficulty of reaching and rec-
ognizing the targets. Bottomley recommended a campaign aimed at the
“destruction of the morale of the population of certain vital industrial
centers.”72 As their hopes for selective targeting faded, the members of
the Air Staff increasingly accepted Portal’s view. Unsurprisingly, events
had led them to become more receptive to arguments and “evidence”
that area attacks designed to undermine German morale might prove
efficacious. The wish became father to the thought.

Despite their lack of clarity about the meaning of the term, officials
engaged in a good deal of speculation about enemy morale. By late
1940 it was widely held in policymaking circles that German morale
was weaker than British morale: the German people, already wearied by
rearmament and fearful of further wartime burdens, would not with-
stand widespread bombardment.73 This view was endorsed by the Chiefs
of Staff at the beginning of 1941, in a report arguing that the Germans
had been undernourished and subject to strain throughout the whole
period of Hitler’s regime, and were thus more subject to collapse than a
nation of greater stamina. The report suggested that harassing action
and incendiary attacks on the centers of German population might pro-
duce internal disruption. One of the several factors it ignored, however,
was that the German standard of living under Hitler was higher than it
had been in the years of economic depression.74

In May 1941 the retired Lord Trenchard weighed into the debate
through a memorandum to Churchill, which was then forwarded to the
Chiefs of Staff. Using his peculiar mathematics to support the notion
that no bomb is wasted on a city, he proclaimed that “ninety-nine per-
cent of the bombs dropped on cities would contribute directly to the
destruction of German morale.” Resurrecting his own views about the
relentless and incessant offensive, he argued further that the attacks
should be made every night, even if only one bomber could be sent over.
Since British aircrew casualties would be heavy (he postulated 70 per-
cent of the front line in a month), 400 to 500 percent of the reserves
would be necessary, and aircraft production would have to receive top
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priority.75 In early June, Trenchard offered his views at a meeting held
by Portal to discuss bombing policy. He argued exactly what he had
argued in 1918 and 1928, pointing out that everything turned on “the
difference between the German and British mentality.” He said that re-
ports from a wide variety of sources indicated that, in contrast to the
British populace, the German civil population stood up “very badly” to
the strain of repeated bombing attacks. Undermining German morale,
he argued, ought to be Bomber Command’s primary aim; he recom-
mended repeated attacks designed to force the population into air raid
shelters, into a state of demoralization, and ultimately into a defensive
stance from which they would not recover.76 The former CAS argued
that the weakening of morale could have an important effect on indus-
trial ouput: “damage to essential services caused by indiscriminate
bombing in a town was far greater than that caused by the aimed
bombing of factories.” Trenchard asserted that the destructive synergy
of these two effects should be exploited since the Germans were more
susceptible than the British. He insisted that “no town of any size
should consider itself safe,” and specified that morale raids should be
held at frequent intervals to prevent the people from recovering. Finally,
he argued that while the “primary plan” for attacking morale could be
combined with a “secondary military plan” for attacking particular
types of targets, priority ought to be given to the former when a choice
presented itself.77

Having presented his case, Trenchard departed to allow the other par-
ticipants to dissect his ideas. Some wished to postpone an all-out cam-
paign against morale until the following year when Bomber Command’s
attacks could be more intense and frequent.78 Peirse still advocated se-
lective targeting, arguing that maximum moral effect followed from ma-
terial damage. At the end of the meeting, Portal asked the Director of
Plans to draft a paper for the Chiefs of Staff and the Defence Commit-
tee arguing that while the battle of the Atlantic would continue to have
priority, the principal objective of the bomber force should be “the mo-
rale of the German people linked with suitable transportation targets.”
He cautioned that the paper would have to be carefully worded to se-
cure political support in the Defence Committee, and pointed out that,
were the plan adopted, the presentation of news concerning the results
of the attacks would have to be “carefully handled.”79

Trenchard had his critics. The First Sea Lord, Sir Dudley Pound,
thought Trenchard’s views overstated; both Pound and Sir John Dill
(Chief of the Imperial General Staff) were concerned that Trenchard did
not allow for cooperation with the other services. And Portal acknowl-
edged that Trenchard’s vision assumed an unfettered air force free of all
other demands imposed by the war. Nonetheless, the Chiefs of Staff
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effect than by attempting concentrated attacks with the primary object
of material destruction.”86 Vice Chief of the Air Staff Sir Wilfrid Free-
man entered a strong objection to the momentum of events, however,
arguing that material damage could be achieved only by concentration
and not by the dispersal of effort that Portal was recommending. He
rejected the notion that British policy should rest on the assumption
that German civilian behavior was fundamentally different from British
civilian behavior. Freeman emphasized that “Lord Trenchard’s theory
. . . depends on a basis which is fundamentally unsound. Material dam-
age would be negligible and the enemy’s morale, if not stimulated, will
certainly be strengthened in a very short time.” But Portal held his
ground, arguing for “dispersal so as to set the sirens blowing in as many
areas as possible.”87

Churchill’s intense disappointment with the record of Bomber Com-
mand spurred him to lash out at Portal, triggering the autumn confron-
tation detailed in the introductory chapter of this volume. Though
Churchill vented his many pent-up frustrations over the disparity be-
tween prewar RAF claims and its actual performance to date, he did not
take up Portal’s challenge to reengineer British grand strategy to shift
resources away from Bomber Command and toward other fighting
arms. Despite its failure to contribute much of anything to the early war
effort, Bomber Command still looked to Churchill like a much-needed
tool in the British arsenal; after all, no other service could take the
offensive, however limited, against Germany and thereby help sustain
British homefront morale. Churchill remained anxious, however, about
whether Bomber Command would “justify the large proportion of the
national effort devoted to it.”88

Though the existence of Bomber Command helped buoy the home-
front, it is just as well that its early operations were not disclosed in
much detail. In the autumn of 1940, Bomber Command lost through
crashes six times the number of aircraft shot down or lost over enemy
territory through other causes.89 And a year later when, on 1 October
1941, Bomber Command’s assigned targets were in Stuttgart and Karls-
rühe, its planes were reported wandering over twenty-seven other cities.90

Without sophisticated scientific aids for navigation and target finding,
the job of finding anything smaller than a city became a matter of
chance—and, often, locating cities themselves was beyond the ability of
British crews. Also, Bomber Command crews in 1940–41 occasionally
dropped remarkably high percentages of their total load on dummy in-
stallations, erected carefully and elaborately by the Germans to draw
British fire away from real targets. During one raid on Berlin in 1941,
for instance, RAF crews dropped forty-three times more high explosives
and forty-seven times more incendiaries on a dummy installation than
on the city itself.91
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endorsed Trenchard in principle when they concluded that “the most
vulnerable point in the German nation” is “the morale of her civilian
population under air attack.” Since there was no chance that a force as
large as Trenchard wanted could be built in the near term, the spirit of
his dictum had to be reconciled with a small Bomber Command subject
to frequent diversions from its preferred primary role.80 The new direc-
tive, which called on Bomber Command to attack transportation and
communications targets (in particular marshalling yards), was a com-
promise: it satisfied those who wished to produce direct economic re-
sults from bombing, and also those who wished to see indirect effects
accrue, partly due to bombs missing their targets and falling in the
built-up areas around railway stations. Issued on 9 July 1941, the direc-
tive argued that the weak points in the German armor were the inland
transport system and the morale of the civilian population. In addition,
the Air Ministry resurrected (from the W.A. plans) a plan for burning
German forests, instructing Peirse to carry out fire-raising attacks when
the weather did not permit the attack of specific targets outlined in the
new directive. Forest attacks, it was argued, would have both a material
effect and a psychological effect “on the rural population who are not
normally subjected to attack.”81

New information arriving late in the summer of 1941 had the effect
of pushing Bomber Command further in the direction that Portal had
been trying to guide it. In August a photo-reconnaissance survey (the
Butt Report) revealed that, despite aircrew claims, only about one in
five crews were bombing within five miles of their intended targets.82

The report forced even the staunchest optimists to rethink the situation.
Peirse was dismayed and discomfited.83 The prime minister, who had
begun harboring doubts about the bomber offensive, told Portal that
the report required “most urgent attention.” Days later he reflected, “It
is an awful thought that perhaps three-quarters of our bombs go astray.
If we could make it half and half we should virtually have doubled our
bombing power.”84 At the same time, the Chiefs of Staff discussed the
very high losses then being sustained by Bomber Command: no less
than 107 aircraft had been lost between mid-July and mid-August. The
prime minister suggested that attacks be scaled back in the face of bad
weather.85

Portal at this juncture undertook to improve navigation, develop
marker bombs, and to train “expert fire raising crews.” In addition he
urged that it had become necessary, under the circumstances, to under-
take a careful reconsideration of bombing policy. He explained that
there was a growing body of opinion to the effect that “by keeping as
many Germans out of bed as possible for as long as possible every night
we shall achieve far greater moral effect and not much less material
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During this period Bomber Command’s offensive remained viable
only because of the commitment, determination, and stoicism of its
crews. Throughout the six years of its campaign, about half the total
aircrews who served were killed. Out of every hundred men who joined
operational training units, only twenty-four would avoid death, injury,
and/or German prisoner of war camps. As Mark Wells has pointed out,
“No other Western Allied combatants, except for their American day-
light bombing counterparts, suffered the same huge casualties, nor faced
the mathematical certainty of their own deaths so routinely and so un-
flinchingly.”92

Whether fair or not, the performance of a military organization inev-
itably is associated with its commander. In light of Bomber Command’s
1941 record, Sir Richard Peirse’s reputation was hardly on the rise. Por-
tal’s patience with Peirse had already run thin when, on the night of 7
November 1941, Bomber Command lost thirty-seven aircraft in bad
weather. Peirse claimed that the weather had deteriorated unexpectedly
and that the inexperience of his crews had contributed to the debacle.
But Portal concluded that Peirse had ignored his own meteorologists.93

The stage was set for a change in leadership. Before that change was
effected, however, a new bombing directive came to dominate Bomber
Command’s operations. It represented the culmination of momentum
that had been building since 1940—momentum guided by Portal all
along the way. On 14 February 1942, Bomber Command was directed
to attack area targets with the aim of undermining “the morale of the
enemy civil population and in particular, of the industrial workers.”
The directive suggested that, “This is the time of year to get the best
effect from concentrated incendiary attacks.”94 Only in late October did
the Air Ministry finally get around to revising formally its policy regard-
ing the rules of bombardment to be adhered to by field commanders.
Restrictions that had applied at the outset of the war—and still per-
tained to bombing in occupied territory—no longer applied to Germany
itself: “Consequent upon the enemy’s adoption of a campaign of unre-
stricted air warfare, the Cabinet have authorised a bombing policy
which includes the attack of enemy morale.”95

A week after the 14 February directive was issued, Air Chief Marshal
Sir Arthur Harris took the helm of Bomber Command. Harris had ac-
quired a reputation as a man of action able to work toward a goal with
great energy and determination. During the interwar years he had
amassed an impressive record as a commander who paid attention to
the technical and operational details often overlooked by others. In the
opening days of World War II, he gained crucial combat experience as
the head of Bomber Command’s No. 5 Group. Then, from late 1940 to
mid-1941, he served as Deputy Chief of Air Staff, where he developed
further insight into the problems facing Bomber Command and took a
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special interest in the technical issues involved. Before being brought in
to lead Bomber Command, Harris served as the head of an RAF delega-
tion to the United States.96

Though very much a product of Trenchard’s RAF, Harris bristled at
Britain’s overall military unpreparedness during the interwar years. He
had coauthored the important 1936 Joint Planning Committee report
assessing Britain’s options in a war with Germany in 1939. A worst-
case scenario, the paper was intended by its authors to light a fire under
governmental decision makers. But it had proven a stronger tonic than
the Chiefs of Staff were willing to put before the cabinet, and it was
circulated in a toned-down form that had the unhelpful effect of head-
ing off serious ministerial discussion.97 The episode did not prompt
Harris to be more circumspect in the future; indeed it had just the oppo-
site effect.

Harris was brusque, opinionated, outspoken, and searingly percep-
tive. He was also somber in spirit, single-minded, dogged, determined,
and, in certain respects at least, thick-skinned. Taking the helm of
Bomber Command when he did, he needed these qualities. Throughout
1941 arguments had raged about whether Bomber Command ought to
receive the budget and material its advocates claimed would be neces-
sary for a successful offensive in the future. Harris set out to convince
the nonbelievers. He moved quickly to try to restore the morale of
Bomber Command crews, and to win the respect and confidence of the
prime minister. With Harris’s headquarters at High Wycombe only a
short drive from Chequers the Commander-in-Chief could, and did, fre-
quently impress his views on Churchill in person. Though a strong rela-
tionship between the two men did not last through the end of the war, it
nonetheless helped to secure and bolster the position of Bomber Com-
mand at a crucial moment.

When Harris was brought in to take command, his colleagues at the
Air Staff knew exactly what they were getting. Harris had never been
one to hide his personality, his predilections, or his prepossessions. In
his autobiographical account of the war, written in 1947, Harris would
explain that for nearly twenty years he had “watched the army and
navy, both singly and in concert, engineer one deliberate attempt after
another to destroy the Royal Air Force.”98 Among airmen, Harris
seemed particularly to have internalized this threat to RAF indepen-
dence; it had made him defensive and bitter throughout his RAF career,
and it would bear heavily on his behavior during World War II. Aside
from Trenchard himself, no other RAF officer of the period was so con-
sistently antagonistic toward the other services as Harris.

A committed bomber advocate, Harris had a perspective on strategic
bombing that did not fit neatly into either the Trenchardian or Tiver-
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tonian camp. Like Trenchard, Harris fully expected that bombing
would have a psychological effect, but he did not separate this out or
elevate it above the impact of actual physical destruction. To Harris it
was all of a piece: the moral and the material—the direct and the indi-
rect—were inextricably linked. As he would later explain to Lord Tren-
chard, his own view of efficient bombing was simply to do the maxi-
mum amount of damage possible to Germany’s most important
industrial-politico-morale objectives.”99 In the same vein, he viewed at-
tempts to seek out Tivertonian “bottlenecks” or “key nodes” (to use a
later American term) as too clever by half. Indeed, he would scornfully
refer to quests for such targets as “panacea mongering,” making deri-
sive reference, for instance, to the “Schweinfurt fans” who wanted to
strike German ball bearings, and the “oily boys” who sought to priori-
tize petroleum targets. Harris believed, instead, that cities concentrated
everything important to a modern state, and therefore the most efficient
way to use bombers in war was to direct them against the main cities of
an industrialized enemy. He was certain that if he could destroy vast
stretches of Germany’s largest cities—the edifices sustaining and sup-
porting modern industrial life—he would surely bring the war to a close
on his own terms. This approach was not about short cuts particularly
(although Harris did believe and expect that an all-out bombing cam-
paign would preclude having to land Anglo-American troops on the
continent). It was a form of aerial warfare that was more akin to a
Clausewitzian frontal assault on the enemy than a clever Sun-tzu-like
attack on a point of particular vulnerability. The destruction of a high
enough percentage of the enemy’s infrastructure and urban factory
floorspace would eventually and inevitably stop the enemy in its tracks.
For Harris, it was as simple and straightforward as that.

The early war years seem to have cemented Harris’s commitment to
city bombing. Not only was he well aware of the operational limitations
of the RAF, but he was increasingly convinced of the soundness of his
instincts about targeting. He would later write, “The Germans again
and again missed their chance, as they did in the London blitz that I
watched from the roof of the Air Ministry, of setting our cities ablaze by
a concentrated attack.” Harris explained that the blitz caused British air
planners to appreciate the principle of concentration: “the principle of
starting so many fires at the same time that no fire fighting services,
however efficiently and quickly they were reinforced . . . could get them
under control.”100 But Harris did not feel that the German attacks on
Britain had offered much of a window into what a larger and more
determined British air offensive might accomplish. He was convinced, in
particular, that the effects of accretion would be decisive: “There was
every reason to expect not only that one thousand acres of devastation
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in a town would cause more than ten times the loss of output resulting
from the destruction of one hundred acres, but also that when a large
number of towns was similarly devastated the total loss of output could
not be estimated merely by adding together the various acreages of dev-
astation in all the towns.”101 Along with this, Harris believed that non-
industrial damage caused from air raids—damage to public utilities, gas
lines, sewers, and so on—had an important impact on the enemy. All
this left him well suited to implement the directive of 14 February 1942.
Some air staff members, however, viewed the area bombing directive
as a temporary expedient to be implemented only while Bomber Com-
mand was expanding its strength and improving its target-finding abili-
ties. This difference of views would lead to great difficulties later on.102

Harris’s efforts to bolster the fortunes of Bomber Command and to
focus it on city bombing received some assistance early on from
Churchill’s scientific advisor, Lord Cherwell. On 30 March 1942, Cher-
well addressed a memorandum to the prime minister asserting that
bombing Germany’s fifty-eight principal towns would be decisive. The
claim drew on data from a Ministry of Home Security report, still being
written up, on air raids in the British cities of Birmingham and Hull.
But, according to one of the two authors of that report, Cherwell’s use
of the data was problematical, and his interpretation of its main finding
on morale was “misguided.” Cherwell argued that the “de-housing” of
people in those towns had produced signs of strain, and that if such
effects could be multiplied by a factor of ten, “there seems little doubt
that this would break the spirit of the [German] people.” Cherwell also
expected that worker productivity would be greatly depressed. But the
Birmingham-Hull report had concluded, in fact, that there was no evi-
dence of panic in either town, and, aside from some alarm and anxiety
always associated with air raids, there was no mass antisocial behavior.
Loss of production was caused almost entirely by direct damage to fac-
tories, and that loss had been only about 5 percent.103

Though the report on Birmingham and Hull could not have spoken
directly to the likely effects of much larger raids, it provided no basis
for the assumptions that Cherwell drew from it; his conclusions rested
on equal parts selective reading and wishful thinking. Similarly, the Air
Ministry’s own summary of the report drew policy conclusions, in a
section titled “Practical Application,” that did not flow naturally from
the evidence. Many years later the official historians would point out,
“[T]hese policy decisions could not be justified by the probability calcu-
lations themselves because the calculations seemed probable only to
those who, in any case, believed in the policy.”104

Nonetheless, Cherwell’s intervention had an important impact at a
crucial moment. Both Portal and Sir Archibald Sinclair, Secretary of
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State for Air, supported the conclusions of his memorandum, and
Churchill, eager to hear some promising news, lent an ear. He could
find little solace elsewhere. On Christmas Day 1941 the British had
surrendered Hong Kong to the Japanese; on 1 February 1942 British
forces evacuated Derna; two weeks later Singapore capitulated. Rom-
mel advanced while German U-boats shredded Allied shipping. Pressing
questions of Allied grand strategy soon would have to be settled, and
Churchill needed options to pose against those preferred by the Ameri-
cans and, especially, the Soviets.105 The members of the RAF delegation
in Washington also needed official commentary on the bomber cam-
paign to resonate, positive and unqualified. They were determined to
encourage all-out American production and avoid giving American na-
valists any opening for concentrating on Japan instead of Germany.106

Timing did, indeed, make the difference. Harris now had an apparent
green light from the highest policy levels to proceed full speed ahead.

On the night of 30 May 1942, Bomber Command launched the first
of its “thousand bomber raids” on Cologne. In a dramatic but risky
effort to create support for Bomber Command by showing what it
might achieve if expanded, Harris scraped together his assets by calling
upon reserves, including crews in training. The raid produced dramatic
results, damaging about one-third of the total area of the city. It greatly
strained the capacity of the force, however, and could not be regularly
repeated without a serious increase in resources. But it provided impres-
sive copy for the newspapers and raised the spirits of those on the
homefront. With Harris in charge, new aircraft types coming into pro-
duction, and improved target-finding techniques in development, there
seemed reason to hope that the bomber offensive might offer some
check on Hitler’s plans. When Churchill met Stalin in mid-August, news
about the progress and prospects for Bomber Command was the only
thing that pleased and brightened the Soviet leader who felt, otherwise,
that the British were not making a significant enough contribution to
the war effort.107

Like Churchill, Harris dreaded the thought of sending men back
to the continent to fight a ground war against the Germans; unlike
Churchill, Harris believed that Bomber Command—given the right sup-
port and resources—could win the war entirely on its own. But this
would require that Bomber Command be free of the influence of those
Harris derisively called the “diversionists”: those who, he believed, were
frittering away Bomber Command’s potential on operations other than
city bombing. Many of these “diversionists” were from the other ser-
vices, but Harris had even more disdain for those lurking inside Air
Staff offices. Hoping for a sympathetic ear from the old air marshal
who had been through it all, Harris would tell Trenchard, “I sometimes
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wish you could do something to help us to get the Air Ministry as a
whole more bomber offensive minded. Our greatest difficulties and our
greatest opposition . . . arise surprisingly enough in the Air Ministry.”108

Harris’s dislike and distrust of the other services was so strong that he
had great difficulty accepting their claim on RAF assets, even for urgent
causes. Those air commanders who, early in the war, had gained diverse
experience had an easier time than Harris seeing the war effort as a
joint utilization of resources, rather than a competition for them. Air
Chief Marshal Sir Arthur Tedder, for instance, had had no alternative
but to learn to get along with the other services while he served in the
Middle East and the Mediterranean. Maj. Gen. Carl A. Spaatz, who
would later head the U.S. Strategic Air Forces in Europe (USSTAF), had
his early war experience forged in a similar way.109

In mid-June 1942, Harris sent the prime minister a personal minute
in which he argued vigorously for giving Bomber Command the support
it would need to defeat Germany without resort to a large-scale ground
campaign that might, Harris speculated, see Britain’s youth slaughtered
once again in the mud of Flanders.110 Harris felt so strongly about the
issue that later in the summer he reiterated his argument to Churchill
and, in an even more passionate form, to Portal. In planning for an
eventual invasion, Harris argued, “United Nations’ soldier strategists”
were driven by a “blind and even pathetic urge to do that only thing
which they know how.” He insisted that the war would have to be won
in the air, and that Bomber Command could not be diverted repeatedly
from its main purpose. He stressed, in underlined text: “When it be-
comes possible to defeat the German army on land by United Nations’
forces transported overseas, there will no longer be any need to defeat
them. They will already have broken.”111

Harris’s vision was a radical one, and in the end Churchill was not
prepared to commit himself to it. If Harris was disappointed by
Churchill’s refusal to bet solely on the air power horse, he was nonethe-
less the beneficiary of the prime minister’s great desire to wear Germany
down prior to a direct confrontation between Allied ground forces and
the Wehrmacht. Throughout the war Churchill had complex and am-
bivalent attitudes toward strategic bombing, and these attitudes made
him frequently anxious, impatient, and unpredictable. Back in March
he had summed up his views on bombing to Secretary of State for Air
Sir Archibald Sinclair: “[I]t is not decisive but better that doing nothing,
and indeed is a formidable method of injuring the enemy.”112 The con-
flicted phrasing betrayed much. Churchill had been, at various points in
his extensive political life, one of the most potent supporters of bomb-
ing as a means of war. During World War I he had encouraged the
Royal Naval Air Service to wage preemptive strategic air attacks against
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German zeppelin sheds. In the 1930s he had actively warned of the
Luftwaffe threat, and had encouraged a build-up of the RAF. And his
World War II strategic plans all relied heavily on air power. But at the
same time he had doubts—first expressed in 1917 while he served as
Minister of Munitions—about the ability of bombers to break civil will.
He reiterated these in a January 1939 article he wrote for the American
magazine, Colliers.113 If he had embraced the Cherwell report (thereby
ignoring arguments he himself had made in September 1941), he had
almost certainly done so because other options were lacking at a crucial
moment in the course of the war.114 And, if he relied on Bomber Com-
mand, he nonetheless was deeply concerned not only about its many
weaknesses, but also about possible criticism of its operations on moral
grounds. Thus, when the Americans began planning and preparing their
own strategic bombing offensive, the prime minister took careful notice.
He was acutely desirous of guiding American policy. Churchill’s faith in
Britain’s ability to hold Germany off had depended to an important
extent on his expectation that the United States would enter the war in
a timely fashion. This hope had proven too optimistic early on, but the
consequences of Pearl Harbor filled him with a sense of renewed energy:
now that the Americans were in, he believed, the fate of the Axis was
sealed.115 All the details of cooperation remained to be worked out,
however.

THE UNITED STATES AND THE PREPARATION FOR WAR

In late January 1938, President Roosevelt, declaring American defenses
inadequate in light of the troubling world situation, had asked for ap-
propriations for naval construction and air defense. By year’s end he
recommended an augmented Army Air Forces of 20,000 planes and an
annual capacity of 24,000 aircraft. Army Chief of Staff Gen. George C.
Marshall likewise supported the Air Corps request for the newest B-17B
bombers. In January 1939, Roosevelt asked congress for $300 million
for the Air Corps, which, at the time consisted of 1,700 tactical and
training craft, 1,600 officers, and some 18,000 enlisted men. Within
three months Congress had approved a program to procure 3,251 air-
craft, and to increase the strength of the enlisted force by 150 percent.
A press release of 3 April 1939 explained that the War Department was
prepared to acquire “the best types of aircraft now in existence,” begin-
ning an expansion that would continue through 1944.116

During the interwar years, Roosevelt had hoped for an international
agreement that would limit the effects of aerial bombing. When this
hope faded and war came to Europe, he came full circle and advocated
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the creation of a serious American air force. Fearful of the Germans,
particularly of their scientific and technological abilities, Roosevelt felt
he had to support a bomber force to deter German attacks on the Amer-
ican east coast, and, if necessary, to help fight and win a war in Europe.
Roosevelt’s concerns about Germany were reinforced by the highly in-
flated German production figures given him by U.S. Army intelligence
sources. One estimate postulated that Germany would produce 42,500
aircraft in 1941; in fact, the true figure was 11,776—with no true stra-
tegic bomber of long range.117 Nonetheless, the perception mattered
more than the reality. Roosevelt hoped that a vast air program would
deter Hitler, bolster American confidence, and arm the British and
French against German aggression.118

When war broke out in Europe in September 1939, the United States
declared its neutrality and concentrated on developing the strength to
keep the Axis powers out of the western hemisphere; Roosevelt’s first
concern was hemispheric defense. But American planners soon realized
that the survival of the Allies in Europe, especially Britain, would help
forestall an attack on the United States. Thus, long before it was drawn
into the conflict, the United States undertook to provide material aid to
those states fighting the Axis. This task, on top of an ever-expanding
domestic military build-up aimed at hemisphere defense, war prepara-
tion, and deterrence of Japan in the Far East, put an enormous initial
strain on American production. By late 1939 the U.S. aircraft industry
had a backlog of orders totaling $630 million; of this, $400 million was
attributable to foreign orders.119

By 1940, when aid to the Allies had become avowed American policy,
a radical expansion of facilities enabled the United States to begin to
become the “arsenal of democracy.” On 16 May 1940, for instance, the
president called for an annual output of 50,000 aircraft: the American
aircraft industry was asked to expand twentyfold.120 Just as they had in
1917, the Americans turned to the prospect of an aerial fighting force.
Preferable to a large land army, a high technology alternative like air
power promised a way to prosecute war in a cleaner, briefer, and more
effective way than had been the case during the disillusioning and dis-
tasteful 1917–18 ground war in Europe. Even though U.S. military
spending expanded across the board, it was easiest to get congressional
approval for aircraft. Newspapers and journals made the case for air-
planes instead of ground troops, and the public readily accepted it.121

But with expansion (and despite good intentions), military and indus-
trial efforts sometimes went in circles. British air officers in the United
States frequently had their patience tried as they waited for aircraft that
did not materialize. Naturally the British wanted priority; just as natu-
rally, the Americans sought to avoid gutting their own programs.122 Sir
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some proponents of bombing had expected.126 Spaatz held fast to those
ideas that defined the thinking and self-identity of his organization.
Thus, he failed to realize, for instance, that acquiring a long-range es-
cort fighter ought to be an immediate priority for the Americans. He
reacted more flexibly to those things less dear to the heart of his service,
such as the impact of bombing on morale. Like his RAF colleagues, he
observed the battle of Britain through cognitive filters that carefully pre-
served his preexisting views. “The English have developed real air
power,” he argued, “whereas the Germans so far appear to have devel-
oped a mass of air geared toward the army and [are] lost when con-
fronted with properly applied air effort.”127

At this point, American air planning went forward as part of a
broader effort to determine national strategic priorities in the event of
American entry into the European war. Ironically, just as the British
were beginning seriously to contemplate a shift to area attacks, the
Americans were confirming their commitment to the selective attack of
industrial targets. This commitment was codified in AWPD/1 (Air War
Plans Division), written in August 1941. Triggered by President Roose-
velt’s request for aircraft production information from the newly desig-
nated U.S. Army Air Forces (USAAF), the plan assumed that a “sus-
tained air offensive” would prove crucial in a war against Hitler.
Ranging well beyond the original request, it was developed in just over
a week by a handful of officers who had been heavily indoctrinated into
the “industrial fabric” mentality of the Air Corps Tactical School: Lt.
Col. Harold George, Maj. Lawrence Kuter, Maj. Haywood Hansell, and
Lt. Col. Kenneth Walker. They designated “key node” targets in the
German war economy for destruction by American bombers flying in
self-defending formations in daylight.128

AWPD / 1 called for attacks against the industrial and economic
structure of Germany to “break down the capacity of the German na-
tion to wage war.” While it assumed that the air force would support a
final invasion of the continent, it held out the possibility that if the
strategic air offensive itself were successful, it might preclude the need
for such an invasion. Overall it called for 2,164,916 men and 63,467
aircraft. Target selection was at the heart of the plan, and this was
supported by analyses of bomb tonnage, aircraft attrition estimates, and
airfield and crew requirements. In the end, the planners selected 154
targets, including the German electric power system, transportation, pe-
troleum, aircraft assembly plants, and aluminum and magnesium facto-
ries. Planners assumed that “precision” attacks on approximately fifty
electric generating stations would, along with attacks on transportation
and petroleum targets, collapse the German military and civilian estab-
lishments.129 Even though AWPD/1 was based on selective targeting of
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John Slessor, sent to the United States in the autumn of 1940 to explain
British Air Staff plans for expansion, committed his impressions to
paper some months later: when the United States woke up to the danger
of war, “all three services . . . immediately aimed for the moon and set
about building up the most immense forces that they could think of,
without any proper coordination or examination of what their military
policy should be and what forces they required to implement it.” Ser-
vice rivalries in America concerned Slessor, as did the absence of a
workable chiefs of staff system: “It is one of the most unfortunate as-
pects of Service policy in the United States that the Army and Navy
really seem to hate each other more than they do the Germans.”123

In September 1941, Sir Arthur Harris, then with the RAF Delegation
to the United States, had sent an acerbic letter back to London (to
VCAS Air Chief Marshal Sir Wilfrid Freeman) complaining about army
and air force leadership in the United States: “[Hap] Arnold and
[George] Marshall are in the position of having expended, or rather
accepted, vast sums of money for the production of Forces which exist
only on paper or in their own rather muddled minds. They have literally
nothing to show for it, and are covering up in self-defence lest their
bluff be called. In that situation to demand from them any substantial
part of the little that is being produced is in effect like asking them for
blood in a bucket.”124 In the same skeptical vein he bet Freeman that if
the Americans came into the war short of being “kicked in,” then he
would eat “a pink elephant, trunk, tail, and toenails—and raw at that.”
Harris did suggest, however, that if the war were to go on long enough,
unlimited American resources and manpower would make up in “smoth-
ering effect” what they lacked in careful implementation.125

In addition to expanding their infrastructure for wartime aircraft pro-
duction, the Americans began to formulate a detailed strategy for em-
ploying their own air power. Unsurprisingly, the ideas that had been
developed by those at the Air Corps Tactical School now came into
prominence. As the airmen saw it, their long battle for recognition, val-
idation, and greater autonomy was finally yielding fruit. Like the Brit-
ish, American bomber advocates held fast to their ideas: nothing in the
European air war to date had shaken ACTS faith in the potential of
independent strategic air operations. Carl A. Spaatz, then a colonel, was
sent to Britain in 1940 to observe the RAF at close hand. He came back
with all of his existing views intact. Despite British and German experi-
ence, he remained convinced that groups of self-defending bombers
could operate without the aid of escorts, and that “precision” attacks of
selected targets would be necessary for maximum results. His time in
Britain did convince Spaatz, however, that civilian populations were ro-
bust and therefore it would be harder to shatter enemy morale than
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key points in the German war economy, it also incorporated ideas about
the psychological effect of bombing. Specifically, it included the possi-
bility that at the right moment—when the enemy was already worn
down and weary—air attacks for psychological effect against German
cities might hasten enemy surrender. A carefully timed attack on Berlin
was envisioned as the most likely scenario for such an operation.130

In line with the thinking developed at the Air Corps Tactical School,
the authors of AWPD/1 believed that bombers could rely on speed,
high-altitude, massed formations, armament, and defensive firepower to
penetrate to their targets in daylight. Regarding the latter, they called
for increased gun power in larger calibre machine guns and in cannon;
power-operated turrets; and adequate armor plate protection for the
combat crew and vital parts of the airplane.131 Still, the planners thought
it wise to hedge their bets by paying at least some attention to the ques-
tion of long-range escorts. Following a pattern established in the inter-
war years, they misjudged the type of aircraft required when they called
for a large, heavily gunned, two-seater type that would have a range
equal to the bombers they would escort, and would have armor to pro-
tect each of the crew members. They requested that prototypes be built
and that production be expanded if such planes proved necessary in
numbers.132

The long-range escort fighter still proved a vexing problem, even
though the means of solution—the auxiliary, droppable fuel tank—was
within reach if only the right people had been able and willing to grasp
it. The need to keep aircraft design simple in order to facilitate high
volume production was apparently the reason why Col. Spaatz, who
had some sway in these matters by virtue of his work in the AAF’s Plans
and Matériel divisions, passed up an opportunity to have auxiliary fuel
tanks placed on 623 P-39D aircraft.133 Later, in October 1941, a board
convened especially to discuss the future development of pursuit aircraft
and failed, again, to perceive the issue with insight and clarity. One of
its members, Col. Ira Eaker, would be influenced by the attitudes of the
RAF, which still had not found any solution to the escort problem.
While the board saw a need for auxiliary tanks for fighters, and also for
increasing the safety of bombers on deep penetration raids, it “never
connected the single engine pursuit aircraft and drop tanks with the
bomber protection problem.”134 If this oversight seems remarkable in
hindsight, it speaks to the power of cognitive filters and the enduring
blind spots they can produce. Undaunted by either the German or Brit-
ish conversion to night operations in the face of unacceptable daylight
losses, the Americans convinced themselves that the superior speed and
armament of the B-17, along with the maintenance of tighter forma-
tions, would avoid the troubles faced by European bombers.
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Another key assumption of the plan was that American bombers
would exploit the accuracy and precision of the gyro-stabilized Norden
bombsight to destroy targets at the rate calculated. The faith placed in
high-altitude “precision” bombing had yet to be challenged. It rested on
data derived from artificial training conditions and bombing competi-
tions that bore little resemblance to the operational demands of war in
Europe.135 Although the AWPD/1 planners tried to account for the dif-
ferences, they still made some mistaken assumptions, such as the num-
ber of sorties required to destroy a target, and the number of sorties
that could be flown per month given the weather in northern Europe.
These problems insured that the plan would have to be altered later,
sometimes dramatically, based on operational experience.

In December 1941 the shock of Pearl Harbor focused Allied attention
on the American plan for air warfare. Despite the direct attack by
Japan, President Roosevelt saw Hitler’s Germany as the more immedi-
ate threat to American security. This perception, which had been for-
malized in Anglo-American staff conversations earlier in the year, un-
derscored the priority of American planning for a European war. For
Churchill, the attack on Hawaii was, ironically, a bright spot in an oth-
erwise bleak year. He immediately journeyed to the United States in
order to observe and guide American war planning.136

THE FIRST STEPS TOWARD A COMBINED BOMBER OFFENSIVE

A reorganization of the American defense establishment, which had be-
come effective on 20 June 1941, had created the U.S. Army Air Forces
and had placed Gen. Hap Arnold at its helm. Arnold was directly re-
sponsible to the Army Chief of Staff, and was responsible for establish-
ing all policies and plans for army aviation. After Anglo-American con-
sultations in January 1942, a Combined Chiefs of Staff Committee was
formed to meet regularly in Washington.137 U.S. strategy, which, like
Britain’s would rely heavily on aerial bombardment, would be imple-
mented by using Britain as a base of operations. This required not only
that the Americans work out plans for bringing the Army Air Forces
across the Atlantic to join the offensive against Hitler, but also that the
British make organizational changes in order to have the personnel in
place to help facilitate those plans. Finally, the two allies had to hammer
out a mutually acceptable command hierarchy and a coordinated plan
for the air offensive. In early February 1942, Gen. Arnold designated
Carl Spaatz (now a two-star general) to serve as the head of the Army
Air Forces in Britain.

The Americans made clear from the start that their interest was in
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selective attacks on German industry based on high altitude “precision”
daylight bombing. On 19 February 1942, just days after Bomber Com-
mand’s new directive had focused it on the morale of German workers,
the British Air Staff in Washington conveyed to the Air Ministry in
London the essentials of U.S. air plans. The Americans were “very
firmly convinced of the inadequacy of the night bombing and conse-
quently of the need to intensify the day bombing effort.”138 Heavy
bombers would be sent to Britain, and the Americans hoped that with
improved armament and crew training these bombers could operate
without fighter escort.139 The British knew that this commitment to day-
light “precision” bombing would cause a number of difficulties, and
they made clear to the Americans their doubts about deep penetrations
into Germany during daylight. They urged the Americans to join them,
with the RAF as senior partner, in a bomber offensive waged by night.140

Clearly, the Americans and the British were heading in two very dif-
ferent directions, and these had to be reconciled somehow. In the event,
the process would prove to be tumultuous. The British, due to their
own grim experience, had no faith in the Americans’ ability successfully
to conduct a daylight precision campaign over Germany. The Ameri-
cans, for their part, had no interest in changing their plans. Historian
Noble Frankland, in a paper he delivered at the United States Air Force
Academy long after the end of World War II, argued that there were
three reasons why the Americans had clung so tenaciously to daylight
bombing of selected military targets even though there was plenty of
evidence to indicate that it was a problematic strategy: (1) they believed
that the B-17 was better suited to daytime operations than to nighttime
ones; (2) they were unimpressed with the British effort; and (3) they
were simply determined to operate their own air forces independently.141

He was quite right on all counts, though his third point deserves elab-
oration. USAAF commanders, focused as they had been on the fight for
organizational independence, were determined not to relinquish their
air assets to British control, or to jump to British tactics before trying
out their own. But more was at work than national assertiveness. Amer-
ican airmen had a genuine, unshaken conviction in their theory of air
war. They found it elegant, straightforward, and promising. It helped
them around the ethical concerns raised about bombing, and it prom-
ised leverage in the ongoing struggle for service autonomy. By emphasiz-
ing these things, and simultaneously downplaying British doubts, they
held fast to their convictions. Still, as the American official historians
have pointed out, the Americans were committed to daylight precision
bombing “more as a matter of faith than of knowledge empirically ar-
rived at.”142

On 8 June 1942 the United States’ European Theater of Operations
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opened officially with Spaatz at the helm of the Eighth Air Force, com-
prised of VIII Bomber Command, VIII Fighter Command, VIII Air Sup-
port Command, and VIII Service Command. Brig. Gen. Ira Eaker was
in charge of Eighth Bomber Command operations. Only in September
was a joint U.S.-British directive on day bomber operations finalized. It
stated that the aim of day bombardment by Allied air forces based in
Britain was to achieve continuity in the bombing offensive against the
Axis. It further stated that night bombardment policies, which fell
under the purview of Bomber Command, would remain as defined in
existing Air Ministry directives. The day bombing offensive, to be di-
rected toward the “destruction and damage of precise targets vital to
the Axis war effort,” would develop in three phases. First, U.S.
bombers, aided by U.S. and RAF fighter protection, would attack tar-
gets within the radius of action of RAF fighter forces. Second, U.S.
bombers would attack objectives within the radius of action of both
U.S. and RAF fighters, relying principally on U.S. fighter cover, and ex-
tending the range of attacks. Finally the United States would “develop
its full day bomber offensive,” drawing upon RAF cooperation and sup-
port as needed.143

As had been the case for the RAF, target selection for the Eighth Air
Force initially was governed by the limitations of the force. Targets pri-
oritized early on included aircraft factories and repair depots, marshall-
ing yards, and submarine installations. The early efforts were designed
as well to determine U.S. capacity to destroy point targets by “daylight
accuracy bombing” and to “beat off fighter opposition and to evade
anti-aircraft opposition.”144 AWPD/42, an update of the original U.S. air
war plan, and the most comprehensive plan produced by USAAF Head-
quarters, was completed in September 1942. However, AWPD/42 ap-
peared before a satisfactory body of intelligence had been developed to
serve as its foundation. A program for selective targeting necessarily
had to rest on very detailed and accurate analyses of the enemy war
economy. In order to provide this analytical infrastructure, General Ar-
nold authorized in December the creation of what would become the
Committee of Operations Analysts (COA), a group of service and civil-
ian personnel tasked with assimilating and analyzing industrial intel-
ligence from all available sources. Subcommittees were established to
study crucial elements of the German economy, including petroleum,
aircraft production, transportation, and food.145 For the remainder of
the war, the COA strove to put American target planning on as sound a
foundation as possible. Nonetheless, hunches and best guesses some-
times had to substitute for facts. Target planning remained a very imper-
fect science. And planners erred when they assumed that the industrial
systems of highly developed states would be essentially similar; informa-
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tion, plans, and blueprints from U.S. plants were not always the useful
mirror-images that analysts assumed them to be. And, though the COA
was comprised of knowledgeable personnel, it lacked industrial engi-
neers and managers among its ranks.146

The early U.S. raids, which had begun with an attack on marshalling
yards at Rouen, France, on 17 August, probed only the fringes of Euro-
pean airspace. Wishing to get the force off to a good start, American
commanders insured that the raids were flown in good weather condi-
tions and with heavy fighter escort. Even so, bombers were often sub-
jected to intense German fighter attacks. For instance, the USAAF mission
flown on 2 October, which included 156 aircraft, saw 3 B-17s lost and 36
damaged, and 1 B-24 lost and 10 damaged. U.S. crews claimed high
numbers of kills against German fighters, but these were questioned by
the British and subsequently shown to be greatly exaggerated.147

Although subsequent reconnaissance often belied claims of accuracy
and extent of damage, the American bomber crews appeared at first to
be hitting their objectives. Indeed, General Eaker was so encouraged
that he predicted that 40 percent of bombs might fall regularly within
500 yards of the aiming point, so that adequate numbers of American
bombers might shut down German aircraft factories and submarine ac-
tivities in a matter of months.148 The British, more guarded in their as-
sessments, pointed out the orchestrated quality of these early raids. A
further source of Anglo-American frustration was the slow build-up of
American aircraft and infrastructure, as well as the diversion of air as-
sets to support the North African invasion. Both the British and General
Arnold were disturbed, as well, by the drain of air assets into the South-
west Pacific Theater.149

Churchill became increasingly concerned about the limited size and
capabilities of the American force, and the Americans’ tenacious com-
mitment to daylight bombing. On 16 September he wrote directly to
Roosevelt urging him to prioritize the production of aircraft.150 One
month later Churchill diplomatically informed Roosevelt’s special as-
sistant, Harry Hopkins, that the British were not as optimistic as the
Americans about the initial efforts of the USAAF over France. He warned
against the danger of committing too fully to producing bombers suited
only to daylight work.151 In London, a debate over “what to do about
the Americans” raged between Churchill and his air advisors.152

Both Churchill and Portal feared that the Americans would commit
resources to a campaign they could not ultimately carry out, at which
time it would be too late for a tactical volte-face. Decisions made in
1942 would determine the operational possibilities for 1944. In a memo
of 26 September, Portal asked rhetorically if it were not “essential” to
persuade the Americans at least to lay the foundations for night bomb-
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ing.153 Assistant CAS Sir John Slessor, who had spent the winter of
1940–41 in the United States, was by far the most optimistic about the
Americans’ prospect for success on their own terms. He argued that the
Americans are “a bit unwarrantably cockahoop as a result of their lim-
ited experience to date.” But, he added, “[T]hey are setting about it in
a realistic and business-like way, paying special attention to gunnery
training, distribution of ammunition in the aircraft, cutting the bomb-
load and increasing the ammunition of wing aircraft, and so on. And
making all allowances for their natural optimism, I have a feeling they
will do it.” He warned, “They have hung their hats on the day bomber
policy and are convinced they can do it . . . to cast doubts on it just at
present would only cause irritation and make them very obstinate.”154 In
a memorandum to Sir Archibald Sinclair, he expressed confidence in the
American plan and argued that massed formations might make daylight
bombing feasible.155

Neither Churchill nor Portal was convinced, however, and their let-
ters and minutes accurately foresaw many of the problems that the US-
AAF would face in the coming year. But Sinclair stepped into the fray as
a voice of diplomacy. He urged Churchill not to force the issue before
the Americans had made a real try at their “cherished policy of daylight
penetration.” He was certain they would not be convinced of anything
except through their own experience. And he further warned that to be
fractious over bombing policy would play right into the hands of naval-
ists like Adm. Ernest King, and might tempt the Americans to focus on
the Pacific.156 At this point Portal followed suit and argued to Churchill
that the Americans at least be given a fair trial. He suggested, though,
that the Americans should look into radar navigation and bomb-aiming
aids, and “press on with night adaptation as an insurance.” Though still
harboring deep concerns, Churchill chose to keep quiet.157

Discord between the British and the Americans over the other’s ap-
proach to strategic bombing sometimes emerged in staff memoranda
and in public discourse. For instance, a May 1941 letter from the Direc-
tor of the Air Corps Board to the Chief of the Air Corps complained
that the British “lack appreciation of the value of accuracy in bomb-
ing,” and that they had made no “material effort . . . to determine and
use effective methods of bombing.”158 The American press, which had
made American bombsights a symbol of American technical prowess,
and had helped to convince the public that American bombers could
drop their ordnance into a “pickle barrel,” was often critical of highly
inaccurate early British efforts. Equally, the British press decried the
meager results, in the summer and autumn of 1942, of the highly touted
American “precision” bombing force. Peter Masefield, writing in the
Sunday Times (London) even before the first raid was flown, argued
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that the B-17 and B-24 were not suited to daylight operations in Eu-
rope.159 The U.S. Air Staff reacted promptly and aggressively. As the
American official historians explained, “a good deal of special pleading
was done in behalf of precision techniques, and comparisons were
sometimes drawn to the disadvantage of the British doctrine.”160 Indeed,
an American study of British bombing at Rostock, Cologne, and Os-
nabruck, dated 19 October 1942, went so far that General Eaker had to
distance himself from its conclusions in an effort at alliance damage
control. The study asserted that British area bombing was unreliable
and inefficient, and that “precision” bombing of selected targets would
provide greater results through concentration of effort.161

Despite the disappointments, setbacks, and bickering, however, both the
British and American air forces maintained a gritty optimism. Largely
undaunted by the gap between prewar promises and wartime results to
date, the leaders of both forces figured that success would be a matter
of time and resources. If Churchill had had deep concerns about
Bomber Command—and even deeper concerns about the USAAF—he
nonetheless continued to feel that they had to carry a significant part of
the war effort. American military and political leaders felt, too, that
bombers had an important role to play in the prosecution of the war.
Their determination that bombers would be able to carry out the tasks
envisioned in prewar theory caused them to downplay or discount the
indications that it might not be possible, at least in the way they had
thought. Neither the British nor the Americans realized the extent of the
struggle that lay ahead, still, for the Allied air forces. Though they
would continue to gain in size, strength, and operational efficiency, they
would continue to face vast problems. Indeed, by the end of 1943 the
entire Allied strategic bombing effort was in danger of collapse. The
next chapter will examine how that crisis in Allied strategy was met and
overcome. It will examine, as well, the many problems and dilemmas
faced by the Combined Bomber Offensive in the later years of the war,
and the many ethical questions posed by those problems.
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The Combined Bomber Offensive: 1943–1945

By the end of 1942 no theory of strategic bombing had been proven or
disproven. The Americans were just out of the starting blocks with their
nascent air campaign. Sir Arthur Harris had helped bring Bomber Com-
mand through the many crises it faced in 1942, and he was gearing up
for the vast campaign he planned to implement. But losses in Bomber
Command remained high enough for Chief of Air Staff Sir Charles Por-
tal to insist that the statistics be confined to “the smallest number of
people.” In the early months of 1943, only 17 percent of Bomber Com-
mand crews could be expected to complete the required thirty-mission
tour of duty, and the life expectancy of new bombers was only forty
hours flying time. Bomber Command was held together by the courage
and determination of its crews.1

Competing claims and rivalry between the British and the Americans
had characterized the closing months of 1942, as various interested par-
ties in the bombing debate sought to assert the soundness of their own
ideas and to lobby for influence. Clashes over how best to utilize
bombers would become a central feature of the Anglo-American air
campaign, and these would become particularly intense during the latter
stages of the war. Harris would continue his steadfast commitment to
city bombing and would lose no opportunity to convince those around
him that his path was the correct one. Other Allied air commanders
would survey a wider range of options, looking for whatever clues to
German vulnerability they could find in available intelligence informa-
tion. In the Far East, the Americans would first try to pursue the selec-
tive targeting of key industries, but poor results and the attractions of
applying fire techniques to vulnerable Japanese cities would move the
American Twentieth Air Force toward the prosecution of a campaign
that, in practice, had little to distinguish it from Bomber Command’s
nighttime city raids over Germany.

IDEAS AND REALITIES:
THE COMBINED BOMBER OFFENSIVE IN 1943

British doubts about daylight “precision” bombing made the Americans
all the more determined to press the case for it. The issue was taken to
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the January 1943 Casablanca conference on Allied grand strategy. In a
presentation to Churchill, Gen. Ira Eaker lobbied hard for the American
position. His briefing text was designed to help the Americans hold
their ground against the prime minister’s persuasive powers. What
Eaker and his colleagues did not know, however, was that Churchill’s
own advisors had worked to persuade him to allow the Americans to go
their own way.

Eaker argued that the entire orientation of American strategic avia-
tion was toward daylight bombing, and that the Americans simply were
not trained and equipped to join the nighttime offensive. He also high-
lighted the potential of the American bombsights for accuracy against
small targets. He pointed out that American “precision” bombing
would allow Germany no rest, and would benefit the Allies by reducing
the strain on Britain’s airdromes, airspace, and communications. Signifi-
cantly, he argued that daylight bombing would aid in the destruction of
the German day fighter force: the enemy “has to fight our bombers
when we hit his vital targets.” Eaker’s discussion of German day
fighters revealed his continued faith that the firepower of the B-17s
would enable them to cope adequately with the enemy; he made the
case that the Americans would knock down “at least 2 or 3 fighters for
every bomber lost.”2 But his estimate was built on greatly exaggerated
pilot claims; if the Americans did not comprehend this point, the British
surely did.

In the end, despite some optimistic and high-sounding rhetoric about
“round the clock” bombing, each side gave the other one the freedom
to go its own way, and the resulting bombing directive was an agree-
ment to disagree. The Casablanca directive stated that the “primary
object will be the progressive destruction and dislocation of the German
military, industrial, and economic system, and the undermining of the
morale of the German people to a point where their capacity for armed
resistance is fatally weakened.”3 Such general language contained some-
thing for everyone, and gave a good deal of latitude for interpretation
to the field commanders. Harris found in it a continuing endorsement of
his approach. Though Portal was theoretically in control of what was
now called the “Combined Bomber Offensive” (CBO), the real power
was in the hands of Harris and Eaker, since the tactical decisions of field
commanders often were as consequential as higher-level strategic plans.

In March, the American Committee of Operations Analysts (COA)
submitted targeting recommendations to Gen. Hap Arnold, endorsing
selective targeting designed to “cause a high degree of destruction in a
few really essential industries or services.”4 American operational plans,
drawn up by Eaker and finalized in April (as the “Eaker plan”), rested
on the assumption that “precision pattern bombing” was tactically feas-
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ible from high altitude (20,000 and 30,000 feet) in the face of enemy
defense—a proposition the Americans felt had been “proven” by their
bomber raids waged in the first three months of 1943. But Eaker under-
stood that the success of his plan would hinge on winning air superi-
ority; he would attack the Luftwaffe in the factories where its aircraft
were made, and, to the greatest extent possible, in the air as well.5

The primacy of counterforce operations and the general thrust of the
Eaker plan, which drew on long-standing themes in American bombing
theory, were reflected in the draft of the Pointblank bombing directive.
Drawn up with the assistance of American and British economists and
operations analysts, revised, and then submitted to the Combined
Chiefs of Staff in May, Pointblank identified six target systems compris-
ing seventy-six precision targets, the destruction of which, it was
claimed, would gravely impair the Axis war effort.6 It warned that the
Germans were rapidly building their fighter defenses so as better to pro-
tect their vital industries. The authors stressed that “if the growth of the
German fighter strength is not arrested quickly, it may become literally
impossible to carry out the destruction planned and thus to create the
conditions necessary for ultimate decisive action by our combined
forces on the Continent.”7 Thus, the German fighter force was desig-
nated the “intermediate objective” that would take initial priority as a
means of establishing the conditions for an extension of the bomber
offensive, and also as a means of establishing air superiority over Ger-
many prior to the opening of an Allied second front.

In endorsing Pointblank, Portal and his staff accepted many of the
assumptions that underlay American air theory. Significantly, Point-
blank acknowledged that German fighters threatened both the Ameri-
can daylight and the British nighttime campaign, and endorsed a coun-
terforce campaign against the Luftwaffe over an aerial guerre de course.
The plan directed that Eighth Air Force day raids should be comple-
mented by RAF bombing attacks against the surrounding industrial
area at night; the authors pointed out that, “Fortunately the industrial
areas to be attacked are in most cases identical with the industrial areas
which the British Bomber Command has selected for mass destruction
anyway.”8 Harris, however, was guarded in his attitude to Pointblank.
While he had posed no major objections to the Eaker plan, he would
allow himself to be pulled only so far toward selective targeting, even to
denude Luftwaffe strength. He was much less interested in “intermedi-
ate objectives” than in what he believed to be a more direct and effec-
tive utilization of bombers: the attack on cities. Accordingly, he man-
aged to revise the language of the Pointblank draft to give him the
latitude necessary to continue the general area offensive.9 In the event,
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he only infrequently coordinated Bomber Command’s raids with those
undertaken by the Americans. In order to maintain support for his com-
mand, though, he knew he had to produce results. Under such circum-
stances, 1943 became—in the words of the British official historians—a
“bombing competition” rather than a combined offensive.10

The years 1942 and 1943 had brought ever-increasing operational
strength to Bomber Command; indeed, the British official historians
have argued that 1942 was “the turning point” in the operational devel-
opment of the force. The incendiary technique was demonstrated
against Luebeck in March of that year and many more such attacks
followed, aided by new target-finding devices.11 The Pathfinder Force, in
which skilled crews marked targets at night, was created in August. And
special units proved themselves capable of remarkable accuracy on oc-
casion. But the whole of the force, which continued to focus on area
bombing, became increasingly deadly in light of special developments in
pyrotechnic bombs and incendiary clusters. In July 1943, Bomber Com-
mand raised a firestorm in Hamburg that leveled five square miles of the
city center.12

On 7 June 1943, just days before Pointblank officially took effect, the
cover of Time magazine featured Harris’s profile superimposed over a
drawing of repeated hammer blows against a gradually shattering Nazi
swastika. The opening paragraph of the story read, “The air offensive
against Germany and Axis Europe is suffering from understatement.
The objective is not merely to destroy cities, industries, human beings,
and the human spirit on a scale never before attempted by air action.
The objective is to defeat Hitler with bombs, and to do it in 1943.” But
the author (anonymous) took a generally skeptical tone, pointing out
the slower than expected build-up of American forces, the generally
rapid recovery of German cities from bombing raids, and the lack of
evidence of any imminent collapse of the German people. Harris’s faith,
however, did not waver.13

Evidence of Harris’s commitment to city bombing could be found in
the “Blue Books” he maintained at his High Wycombe headquarters.
These oversized volumes were intended to make his case—in diagram-
matic form—to all who would listen. In them, each of the major towns
in Germany was assigned a “key point rating,” which was an index of
its overall industrial importance. Each town was portrayed as a circle,
the area of which varied with its key point rating, and each circle was
divided into colored segments showing the proportion of various main
groups of industry making up the whole. The diagrams, constantly up-
dated, also indicated the proportion of a town’s inhabitants directly en-
gaged in or dependent on its industries (“key point factor”), as well as
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the area of the town that Bomber Command had destroyed. Harris,
very proud of this inventory of destruction, showed the leather-bound
volumes to all important visitors who came through his headquarters.14

Harris’s successes had afforded him a certain amount of autonomy,
but not as much as he would have liked. Moreover, Harris continued to
believe that Bomber Command was under siege from the “diversion-
ists” and “panacea mongers.” In a pointed letter to Deputy Chief of Air
Staff Sir Norman Bottomley at the end of the year, he noted sar-
castically that the “panacea mongers” must have been planted by the
enemy in a deliberate attempt to insure that only the minimum amount
of damage be caused to Germany through aerial bombardment.15 Deter-
mined that the way to victory was through relentless attacks on cities,
Harris resisted any efforts to divert his bombers from this mission. And
he agitated constantly for better resources and increased respect for
Bomber Command’s achievements.16 He felt that those who criticized
the bomber offensive for not doing enough had no idea of how thin
bomber assets had been spread, in large part due to the demands of the
battle of the Atlantic. The naval use of air power, he complained, con-
sisted of “picking at the fringes of enemy power, of waiting for oppor-
tunities that may never occur . . . and of looking for needles in hay-
stacks.”17

Not all of his bitterness was without foundation. In early 1943,
Bomber Command was enjoined to attack submarine pens in a cam-
paign that ultimately aided the navy very little, due to the great diffi-
culty of damaging the structures. But many of Harris’s complaints
about the navy were parochial, since naval-oriented aviation had made
crucial contributions to Allied survival.18 Virtually the whole of the
Western war effort—including Bomber Command’s own fuel supply—
depended on sea lines of communication. Certainly Harris was obli-
gated to prioritize and fight for the interests of the strategic air offen-
sive, but his vigorous protests against “diversions” were often narrow
in outlook and caused no end of headaches for his colleagues and supe-
riors. He was too quick to assume that those who prioritized naval
targets were short-sighted or insufficiently “air-minded.” In August
1943 the Secretary of State for Air, Sir Archibald Sinclair, wrote to
Harris in exasperation: “I know that nothing I can say will undermine
your conviction that we in the Air Ministry are all in a nefarious con-
spiracy to ham-string Bomber Command! I only wish that you could
hear what the other commands say to me about the favouritism with
which your command is deliberately . . . treated by us here.”19 Harris’s
views stood in stark contrast to those with a wider perspective. Tedder,
in particular, had developed a vision of war “as a single problem in
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which the strategy, the tactics, and the technique of sea, land and air
warfare respectively are inevitably and closely interlocked.”20

Harris felt, also, that he had to battle for adequate press coverage for
Bomber Command, and to combat enemy propaganda, which, as he
saw it, was designed to prevent Allied leaders from understanding the
effectiveness of their own air offensive.21 Throughout the war Harris
was aggrieved over two main issues pertaining to the media: that
Bomber Command’s contributions were badly slighted relative to the
other services, and that the press coverage Bomber Command did re-
ceive focused all too delicately on damage to German industrial sites
instead of the devastation visited upon German cities and the German
population. For the former, he blamed “interested parties in the other
services,” “certain members of Parliament with axes to grind,” and
“other influential people” who “ought to know better.”22

Regarding the latter, Harris believed that all the resources—material
and human—fueling a state’s capacity to wage war were legitimate tar-
gets of attack. He did not feel compelled to shroud his work in a guise
designed to make it more palatable for the public, and he felt disdain
for those who felt it necessary to do so, including the personnel of the
Ministry of Information, the government’s official propaganda arm.23

His position was not only a matter of principle to him, but also a mat-
ter of protecting the morale of his crews. He understood the tension
inherent in their performing a given mission on a certain night, and then
later seeing a censored or manipulated version of it in the newspapers.
Unsurprisingly, Harris’s determination to pull no punches troubled his
colleagues who either convinced themselves that much of the destruc-
tion wrought by Bomber Command was incidental or collateral, or that
it had to be portrayed as such. They found it difficult to understand the
stubbornness of his position, perhaps in part because they realized that
the British public might raise questions about bombing later on, even
if they were disinclined to do so in the midst of intense warfighting.
Though he had been prepared to argue the case vigorously for city
bombing, Portal had recognized that it had to be handled carefully in
order to avoid stirring public discomfort. Churchill, too, was concerned
about the potential for postwar backlash against Bomber Command’s
methods.

Harris’s differences with his colleagues led him into an extended cor-
respondence with the Under Secretary of State, Air Ministry, Sir Arthur
Street. Writing to Street on 25 October 1943, he argued that too little
attention had been paid to his force relative to the Allied ground forces,
and that too much attention had been focused on “the bombing of spe-
cific factory premises” rather than “the obliteration of German cities
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and their inhabitants as such.” He complained that, instead of stressing
that the recently attacked city of Kassel “contained over 200,000 Ger-
mans, many of whom are now dead and most of the remainder home-
less and destitute,” official handouts emphasized that the Henschel lo-
comotive works and various other important factory premises were in
or near the city. “The result of this presentation,” Harris wrote, “espe-
cially since the highly effective raids recently carried out by the VIII
Bomber Command which were aimed at specific factories, is inevitably
to give the impression that Bomber Command is trying to do the same
thing as the Americans, and is doing it comparatively ineffectively.”24

This, he argued, compelled his crews to think that “the authorities are
ashamed of area bombing.” Concluding his letter, he asserted that the
aim of Bomber Command should be unambiguously stated as “the de-
struction of German cities, the killing of German workers, and the dis-
ruption of civilised community life throughout Germany.” He added,
“It should be emphasised that the destruction of houses, public utilities,
transport and lives; the creation of a refugee problem on an unprece-
dented scale; and the breakdown of morale both at home and at the
battle fronts by fear of extended and intensified bombing are accepted
and intended aims of our bombing policy. They are not by-products of
attempts to hit factories.”25

In mid-December, Street answered Harris, telling him that the Air
Staff did not intend to change the orientation of publicity regarding
Bomber Command operations. He explained, “No attempt has been
made to conceal from the public the immense devastation that is being
brought to German industrial cities.” But he added, “In all official com-
muniqués and pronouncements, however, the emphasis is such as to
bring out what . . . is an obvious truth, i.e., that the widespread devas-
tation is not an end in itself but the inevitable accompaniment of an all-
out attack on the enemy’s means and capacity to wage war.”26

This answer, which Harris saw as disingenuous semantic hair-splitting,
only outraged him. He responded in the blunt, unflinching manner that
so often characterized his discourse: “It is surely obvious that children,
invalids and old people who are economically unproductive but must
nevertheless consume food and other necessaries are a handicap to the
German war effort and it would therefore be sheer waste of effort to
attack them.” He went on, “This however does not imply . . . that no
German civilians are proper objects for bombing. The German eco-
nomic system, which I am instructed by my objective to destroy, in-
cludes workers, houses, and public utilities, and it is therefore meaning-
less to claim that the wiping out of German cities is ‘not an end in itself
but the inevitable accompaniment of an all out attack on the enemy’s
means and capacity to wage war.’” Harris understood that the Air Min-
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istry sought, in Street’s words, to “provoke the minimum of public con-
troversy” and “avoid conflict with religious and humanitarian opin-
ion.” But he felt the issue went deeper than publicity policy. Unless his
interpretation of the situation was accepted “without ambiguity or eva-
sion of the issue,” then Bomber Command crews were being sacrificed
“in a deliberate attempt to do something which the Air Council do not
regard as necessary or even legitimate, namely eliminate entire German
cities.”27 Harris’s concern that the British public did not comprehend the
nature of Bomber Command’s effort was, in fact, misplaced. Reports of
Home Intelligence indicated not only that the public understood the
nature of Bomber Command’s war, but that they wished to see Ger-
many punished.28

Harris’s belief in the efficacy of city bombing was intuitive, but it also
was supported by the selective reading of data, and by a number of
problematical assumptions about the German war economy and Ger-
man morale. The Bomber Command staff continued to assume that
Germany had little slack in its economy and only limited ability to recu-
perate from bombing raids. In a 1942 report the staff claimed that the
enemy was already “strained to the limit.” (Conversely, the failure of
German bombers to cause serious disruption in Britain from 1940–41
was explained away as a result of the island’s economic “fat and tre-
mendous recuperative power.”) Though there was no systematic, ana-
lytical evaluation of enemy morale, the British continued to assume that
Germany was worse off than Britain had been during the blitz.29 If re-
ports on the state of German morale were not always consistent with
one another, they usually contained enough positive information to sus-
tain the hopes of those who wanted to believe that bombing could seri-
ously erode Germany’s will to fight. A British Air Intelligence report of
September 1942, for instance, had indicated that Germany was facing
significant housing shortages for its population as a result of Bomber
Command raids. A Directorate of Intelligence paper covering 15 Febru-
ary to 15 March 1943 argued that the period under review saw a “sud-
den, and in some cases a severe, decline in morale in the areas attacked,
and increase in the areas over which the indirect results of raids have
been apparent.” And a March 1943 letter from the U.S. Embassy, which
conveyed information from its Legation in Helsinki, claimed that an
eyewitness to Bomber Command attacks on Berlin reported terrific dev-
astation and panic among the city’s citizens.30 But these assessments, like
all assessments of moral effect, were inherently subjective and liable to
be interpreted according to the predispositions of the interpreter.

In addition, Harris believed that bomb damage assessments resting on
photographic interpretation were inaccurate and failed to tell the whole
truth. He expressed his views to Portal on this matter several times,
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pointing out that damage to German housing was more extensive, ac-
cording to some German sources, than British sources indicated. He
asserted that, particularly when built-up areas were at issue, damage
was generally much more widespread than official reports implied. By
questioning the work of British intelligence, Harris could retain his
views about city bombing even as evidence mounted against its efficacy;
and he could remain optimistic that the continued growth and improve-
ment of Bomber Command would soon push Germany to collapse.31

Such collapse, he hoped, might be provoked by an air assault on Berlin,
planned for the long winter nights of 1943–44.

American airmen, too, were finding sources of optimism, and were
reassuring themselves with wishful thinking. A report done under the
auspices of the Chief of the Air Staff and the Commanding General of
the U.S. Eighth Air Force, covering the period February to October
1943, argued that “all evidence points to the fact that conditions in
Germany are resolving themselves into an ever more acute conflict of
priorities, and a marked deterioration in morale.” The report argued, as
well, that concentrated daylight attacks on single vital systems (like
fighter factories) “are likely to have produced within that industry far in
excess of the sum of the visible damage.” Like Harris, General Arnold
was convinced that photos of bomb damage did not reveal the whole
story. In an October 1943 talk to a conference of editors, writers, and
news broadcasters in Washington, he argued, “You can’t always mea-
sure damage done by what you see in the photograph.”32

If the Americans and the British were taking heart from similar hopes
and were working toward the same ends, they nonetheless utilized dif-
ferent means. In contrast to Harris, General Eaker was interested in the
quest for efficiency through the careful selection of targets. In an Octo-
ber 1942 letter to General Spaatz, he had written optimistically, “I be-
lieve it is clearly demonstrated that the efficiency of day bombardment
over night bombardment is in the order of ten to one.” He told Spaatz
that he anticipated losses, but he saw no evidence to indicate that
“losses will be of such a high order as to make day bombing uneco-
nomical.”33 Eaker fully endorsed the work of the operations analysts
whose efforts had been utilized in the preparation of the Pointblank
directive; indeed, he called their efforts “eminently sound” and their
report “a magnificent piece of work.”34 He welcomed attempts to ra-
tionalize the targeting process, and he sought the kind of analytical ad-
vice and input that Harris consistently shunned.

Of course, the bomber offensive Eaker sought to undertake was in
many respects the same one the British had hoped to wage in 1940–41.
The failure of the British to fly successfully in daylight did not deter the
Americans who were convinced that they would succeed where the Brit-
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ish had failed.35 As we have seen, initial USAAF raids were limited in
both range and scope, and they rarely challenged targets the Germans
felt compelled to defend. The concentration of German fighters on the
eastern and Mediterranean fronts also helped insure that the early
American efforts would be relatively unmolested. Indeed, nothing in the
American’s experience of bombing had yet forced a reexamination of
their faith.

During the spring of 1943 the USAAF turned its primary attention
from U-boat pens and construction sites to the German air force. But
the campaign against the Luftwaffe, prioritized by Pointblank, proved
harder than anticipated: American sorties against German airframe, en-
gine, and component factories—limited in number at first because of
ongoing production holdups back home—fell victim to the German
fighters and anti-aircraft artillery increasingly assigned to the Western
Front. In mid-April, 16 of the 115 U.S. bombers dispatched were de-
stroyed in a raid on the Focke-Wulf plant at Bremen; a further 44 were
damaged. Realizing that the Americans were looking to wrest air su-
premacy from them, the Germans set up a defense that, by the summer
of 1943, contained a fighter command system covering a geographical
zone up to 480 miles deep.36

General Eaker retained his faith, however, that daylight bombers op-
erating in “well-flown formations” could penetrate enemy air space
successfully—with a loss rate of 5 percent or less—in their pursuit of
the German aircraft industry.37 A September 1943 essay for the Royal
Air Force Quarterly, written to defend and promote the American
bombing effort, argued triumphantly that the Americans had “given the
proof” that they could “hit the target from the sub-stratopshere” and
“defend themselves against enemy fighters well enough to keep losses
within reasonable bounds.” It credited success to the .50 caliber ma-
chine gun arming U.S. bombers and to the tight formations used by
bomber groups.38 But events would prove that the Americans had not
yet earned such bragging rights. Indeed, the basis for their optimism
was fast evaporating. Continuing production problems meant that by
the end of the summer, the Eighth Air Force was short of strength by
some 240 bombers. In the meantime, German fighter strength on the
western front had increased at a staggering rate: single-engine fighters
had doubled in number, and the repertoire of deadly fighter tactics was
expanding just as rapidly.39 Also, American attempts at “precision
bombing” were consistently hindered by pervasive cloud cover over
northern Europe, and by the extreme altitudes forced upon the bomber
pilots by German flak, fired by increasing numbers of anti-aircraft guns.
The highly touted and publicized Norden bombsight, which had shown
such promise in controlled test environments, had distinct operational
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limitations in Europe. Under the circumstances, Eighth Air Force bomb-
ers began to divert with disturbing frequency to area targets or to fringe
targets less likely to exact a high price in bombers and crews.40 Despite
these setbacks, however, USAAF leaders were determined to maintain
the daylight campaign.

Both the U.S. Committee of Operations Analysts (COA) and British
intelligence sources had concluded that antifriction bearings represented
a potential bottleneck in the German war economy, and that the Ger-
mans had not stockpiled them. The factories around Schweinfurt,
Germany—sixty-five miles east of Frankfurt—were known to manufac-
ture approximately one-half of the total Axis supply; they looked to be
a concentrated and potentially lucrative target.41 Harris had sought to
resist pressure on him—maintained by those he dismissively called the
“Schweinfurt fans”—to attack the target. But the Americans were inter-
ested. On 17 August 1943, to celebrate the first anniversary of USAAF
operations in Europe, American bombers attacked the Schweinfurt anti-
friction bearing plants and the Regensberg Messerschmitt factory. It
would be the largest and costliest mission U.S. bomber crews had flown
to date, with 16 percent of the force shot down. This, however, did not
deter a second attack on Schweinfurt in the autumn. The raid of 14
October, which can only be considered a disaster for the Americans,
finally brought an end to the theory of the self-defending bomber. Of
the 291 bombers dispatched, 198 of them were shot down or damaged.
Indeed, in four raids carried out over six days in October 1943, 148
American bombers had failed to return to their bases.42

In a press conference where he explained that 593 Americans had
been lost in the second Schweinfurt raid, General Arnold nonetheless
sought to put a positive face on things. He argued that the losses were
worth the goal, since Schweinfurt’s production was essential to the Ger-
man war effort. He pointed out, in what would prove to be a mistaken
assumption, “We know the ball-bearing industry represents a potential
bottleneck, for it is impracticable to assemble any considerable stockpile
of ball-bearings.” Arnold also sought to reiterate the American commit-
ment to “precision” bombing, pointing out that the bombing was un-
dertaken “with the care and accuracy of a marksman firing a rifle at a
bullseye.” The New York Times article conveying Arnold’s commentary
also gave optimistic assessments by Sen. Sheridan Downey (D) of Cali-
fornia, who insisted that full-scale bombing would “bring the Nazis to
their knees in four months,” and by the USAAF’s Brig. Gen. Curtis
LeMay, who asserted that Germany would be neutralized “by Allied air
power’s systematic destruction of Nazi industry during the winter
months.”43

But the terrible losses had been a blow, and despite efforts at 1940s-
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style “spin control,” there was no getting around the implications. An-
swering a question about bombing that came up in a press conference at
that time, President Roosevelt pointed out laconically that the Ameri-
cans could not afford to have sixty bombers shot down on a regular
basis.44 Whether Arnold was prepared to admit it publicly or not, the
Americans had finally found inescapable a conclusion they had earlier
refused to confront despite British warnings: unescorted raids deep into
Germany were prohibitively costly.45 The Allies’ intermediate objective
of the German fighter force was now, obviously, in serious jeopardy.
Those planners, both American and British, who believed that Point-
blank was key not only to a wider bomber offensive but also to an
Allied second front, understood that it could not be allowed to fail.
Heightened tensions led to recriminations. General Arnold wrote to
Portal asking why Fighter Command could not be of greater help to
American bombers. Explaining that Fighter Command aircraft had ines-
capable range limitations, Portal went on to argue that, in his view, the
difficulties faced by the Eighth Air Force were due to the Americans’
failure to make good on their production and reinforcement schedule.46

Realizing that the year’s setbacks may have put his command in jeop-
ardy, Eaker wrote to Arnold on 16 November 1943. Following the
Trenchardian pattern of falling back on moral effects, he argued, “I am
concerned that you will not appreciate the tremendous damage that is
being done to the German morale by these attacks through the overcast,
since we cannot show you appreciable damage by photographs. . . .
The German people cannot take that kind of terror much longer.”47 At
the Cairo and Teheran conferences of November and December 1943,
Allied air leaders struggled to put a good face on things by offering up a
quantification of square miles destroyed and asserting that German mo-
rale was “at an extremely low ebb.”48 But the reality was grimmer than
they let on. Both the Americans and the British were struggling: Bomber
Command’s Berlin offensive, highly touted by Harris as a potential war
winner, had yet to show results. In the meantime, more and more
bombers were falling to Luftwaffe night fighters. Indeed, it is hardly
overstatement to argue that, in the winter of 1943–44, the entire Com-
bined Bomber Offensive (and therefore the operations that depended
upon it) hung in the balance. Official Allied policy continued to call for
attacks on the Luftwaffe, but the means by which to do it successfully
were not entirely clear. The Americans were facing a crucial choice:
either they would have to change targets, as the British had earlier in
the war, or change tactics.

Eaker’s rhetorical emphasis on German morale was not enough to
save his position. At the end of the year General Arnold sent him to
take command of air operations in the Mediterranean. Maj. Gen. James
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Doolittle was installed as the field commander of the Eighth Air Force,
and Maj. Gen. Nathan Twining took command of the Fifteenth Air
Force, established in northern Italy in November. Carl Spaatz (now a
three-star general) assumed overall leadership of the two air forces as
commander of the United States Strategic Air Forces (USSTAF) in Eu-
rope.49 When Spaatz took up his new post in late December 1943, he
arrived at a critical moment. The pressures on him were very great, but
he was able to take advantage of some things Eaker had been denied:
American production finally was hitting its stride, and victory in the
battle of the Atlantic meant that it was now much easier to transport
the fruits of that production to Britain. And, despite heavy attrition
from September 1943 to May 1944, the number of fully operational
heavy bombers in the Eighth Air Force increased from 461 to 1,655,
and fighter aircraft rose from 274 to 882. By mid-February, the Fif-
teenth Air Force was able to add twelve heavy bomber groups and four
fighter groups to the total Allied effort in Europe.50 Just as critically, the
supply pipeline from the United States was beginning to include new
aircraft—long-range fighter escorts—which would ultimately turn the
tables for the Allied air war in Europe.

As we have seen, the problem of building a long-range escort capable
of holding its own against enemy short-range defensive fighters had
looked largely intractable to both the British and Americans. And their
motivation to push onward toward a solution was surely undermined
by their readiness to believe that escorts might not be needed anyway if
bomber crews were adequately motivated to wage an aggressive offen-
sive. During the early years of the war, the British remained pessimistic
about the possibilities for escorts, while the Americans maintained the
same conflicted attitudes that had characterized their interwar machina-
tions on the subject.51 On the one hand, they recognized the problem
and, on occasion, expressed a desire to address it; on the other, they
tried to reassure themselves that there might be no need for such a
plane. If the 1941 American plan AWPD/1 had called for the develop-
ment of escorts as a kind of insurance policy, it nonetheless sent plan-
ners down an unproductive path toward heavy two-seaters. AWPD/42
did not reemphasize the problem of fighters; instead, it argued that “our
current type bombers can penetrate existing German defenses to the
limit of their radius of operation without excessive losses.”52

The failure to prioritize escorts and their supporting technology ear-
lier meant that possible solutions to the bomber penetration problem
were slow to be conceived. The demands of the war intervened too. In
1942 the invasion of North Africa diverted aircraft from Europe and
stripped the Eighth Air Force of its P-38 fighters, replacing them with
shorter-range Republic P-47 fighters suffering engine and radio troubles.
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Over the summer of 1943 hopes pinned on the YB-40, a B-17 modified
to serve as a bomber escort cruiser, proved unfounded.53 Earlier, how-
ever, in the autumn of 1942, the USAAF had made preliminary inquiries
into a technology that ought, by rights, to have received more attention
sooner: the jettisonable auxiliary fuel tank. Work on suitable tanks pro-
ceeded in the spring of 1943, and, in July, the USAAF used them on a
combat mission for the first time. Production difficulties in both Britain
and the United States held up more extensive use of improved tanks,
even as mounting bomber losses in the late summer and autumn gave
greater urgency to their manufacture and employment. Not until De-
cember 1943 were they arriving in numbers that would allow them to
make a difference.54

Adequate numbers of capable fighters were also slow in coming. Fol-
lowing a tour of operational units in England in the spring of 1943,
Asst. Secretary of War Robert Lovett realized the importance of escorts;
he informed General Arnold that there was an “immediate need” in
Europe for long-range fighters and “proper tanks”—not only for P-47s,
but for P-38s and P-51s as well. The P-51 had been produced originally
for the British in lieu of the Curtiss fighters they had requested from
North American Aviation, Inc. But the initial model, in which the Amer-
icans took little interest, had disappointing performance capabilities.
Not until the British replaced its Allison V-1710 engine with a much
more capable Rolls Royce Merlin 61 did the plane begin to show real
promise. American interest in the plane picked up, and, equipped with
the American-built Packard-Merlin engine, the P-51 quickly outclassed
other aircraft of its type.

Even in the summer of 1943, however, the Americans had not totally
recognized the potential of a solution so near at hand—in large part
because they had not yet completely acknowledged that there was a
problem to be solved. Of the first 145 P-51B machines produced be-
tween June and August 1943, none was sent to Britain as a long-range
fighter. Only after the second Schweinfurt raid was the production
schedule for the P-51s (and P-38s) reconfigured to give priority produc-
tion to long-range escorts over reconnaissance types. Once they had
been forced to recognize the problem, however, the Americans took ad-
vantage of the available solution.55 Relying on a fully-functioning indus-
trial production base, they built escorts and brought them into the Eu-
ropean theater in large numbers.56 Soon, escorted USSTAF bombers
were flying regularly to strategic targets that the Germans felt compelled
to defend, provoking furious battles of attrition between German and
U.S. fighters. These contests ultimately proved to be a first step in the
destruction of the Luftwaffe.

In this same period, the Americans took other steps to intensify the
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results of their bombing campaign. Quietly they had moved away from
their emphasis on “precision” bombing and toward an acceptance
(though certainly not an embrace) of instrument bombing aids. In his
book on H2S radar, scientist Bernard Lovell argued it was no coinci-
dence that the dramatic change in the negative American attitudes to-
ward H2S coincided with Eighth Air Force operations in Europe, so
often hindered by cloudy weather.57 In late 1942, General Arnold had
expressed interest in nonvisual bombing methods by ordering a study of
navigational aids used in homing and target location by radio means,
and Eaker urged and prioritized the acquisition of such equipment.58

Early in 1943 individual bomb sighting (by bombardiers in each air-
plane) was abandoned and replaced by a procedure in which all aircraft
dropped their bombs simultaneously on a signal from the leader of a
combat “box” of 18 to 21 aircraft. Because each box covered a sizable
stretch of territory below, the result was, inevitably, pattern bombing.
Under combat conditions—when bombers had to contend with fighters,
anti-aircraft fire, and smoke—it became very difficult to bomb in tight
patterns. “Precision bombing” was simply not an applicable term for
this practice.59 In early November 1943, following on the heels of the
second Schweinfurt raid, Arnold gave American bombers permission to
operate “blind”—to attack area targets through cloud.60 This enabled
them greatly to increase the tempo of their bombing operations; indeed,
“blind” raids quickly came to comprise a significant portion of the
American effort in Europe. But Arnold, mindful of American public
opinion and comparisons with the British, warned against the use of the
term “blind bombing,” as he believed it gave “both the military and the
public the wrong impression.” He preferred phrases like “overcast
bombing technique,” or “bombing through overcast.”61

The urgent need the Americans felt to bomb through cloud meant
that they would rely heavily on their few B-17s equipped with the H2X
(derived from Britain’s H2S) radar bombing aid. The H2X planes,
equipped earlier in the autumn, served as pathfinders for American
bomber groups. But there were problems with the H2X program, espe-
cially at its outset. American crews and commanders thought of them-
selves as part of a visual bombing force, and they resisted the imposi-
tion of new methods. Commanders, when called on to furnish crews for
H2X training, often sent their poorest personnel. Pathfinder crews
tended to be overworked and, initially at least, overburdened with extra
duties and debriefings. Inadequate maintenance of the highly technical
equipment (exacerbated by a lack of parts and maintenance personnel)
was common, leading to equipment failures. And the aircraft in which
H2X was installed were sometimes substandard. While some of these
problems were solved, others lingered.62 In February 1944, General
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Doolittle remarked that hitting a precision target with H2X “has been
largely luck.” He added, “Ordinarily bombs are scattered over at least
ten times as much area as with visual bombing. It is analogous to shoot-
ing into a flock of ducks rather than selecting your duck.” Overall,
American crews never became as skilled as their British counterparts
when bombing on instrument.63

Early in 1943 the Americans already had begun to raise the percent-
age of incendiary bombs used in the bomb “mix” dropped on enemy
targets. In a memorandum of 26 April 1943, Arnold pointed out that
the Eighth Air Force would use incendiaries for (1)“burning down suit-
able precise industrial objectives” (when a more lasting degree of de-
struction could be obtained than with a similar tonnage of high explo-
sive bombs); (2)“starting fires by day in the densely built-up portions of
cities and towns to serve as beacons for the RAF to exploit at night”;
and (3)“burning down the densely built-up portions of cities and towns
by day attack alone when the occasion warrants.”64

Arnold’s concerns about phrasing aside, the simple fact was that the
USAAF was resorting to area bombing. Though the fundamental intent
of the campaign remained different from that of the RAF, its practical
effects were now identical on many occasions. In periods of sustained
bad weather, overall American accuracy was no better than—and often
worse than—that of Bomber Command. In nonvisual bombing under-
taken between October and December of 1943, for instance, the US-
AAF achieved accuracy rates no better than those documented by the
RAF’s 1941 Butt Report.65

While the American crisis over escorts was at its peak, Sir Arthur
Harris was meanwhile engaged in the aerial attack on Berlin. As ever, he
remained uninterested in searching for key nodes (“panaceas”) in the
German industrial structure. Encouraged by the weight of the raids his
force had been able to inflict in previous months, Harris continued to
hold out hope of a German collapse due to the sheer devastation of
unrelenting city bombing. His successes in the summer of 1943 seemed
to mitigate in favor of his case: heavy strikes like the one that engulfed
Hamburg in fire made conceivable the idea that he might indeed be
closing in on his objective.66

No one believed this more than Harris himself. By early November
1943 he believed he was rounding a corner. He sent Churchill a report
that included a list of forty-seven German towns, nineteen of which
were “virtually destroyed,” nineteen of which were “seriously dam-
aged,” and nine of which were “damaged.” Pointing out that most of
the damage had been done since March 1943 “when the heavies came
into full production and Oboe, H2S and the Pathfinders served to con-
centrate the effort,” he went on to propose Berlin and eight other target
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complexes as the remaining priority targets for his force. Harris asserted
confidently, “We have not far to go. But we must get the USAAF to
wade in in greater force. . . . We can wreck Berlin from end to end if
the USAAF will come in on it. It will cost between us 400–500 aircraft.
It will cost Germany the war.”67 He believed, of course, that the Ameri-
cans had to eschew their “disastrous diversions” (a clear reference to
the Schweinfurt raids). Tellingly, he made no reference to an Allied sec-
ond front.

Even though the Casablanca and Pointblank directives had sought to
accommodate both Bomber Command and the USAAF, the guidance
under which the two organizations were operating was fundamentally
incompatible: if Harris was right, then all Allied bombers ought to have
been thrown into the attack on German cities. Increasingly, however,
members of the British Air Staff were coming to support the American
approach. Sir Norman Bottomley, the Deputy Chief of Air Staff, took this
view, arguing for a more committed and vigorous attack on the Luftwaffe
by both Bomber Command and the USAAF. Sir Charles Portal was also
supportive of the logic of Pointblank, but he, like Churchill, was in-
trigued nonetheless by the promise of a major campaign against Berlin.68

Still flush with expectation, Harris wrote to the Air Ministry on 7
December 1943, claiming that it would be possible for his Lancasters
singlehandedly to bring about a German surrender. Portraying his prog-
ress in acres destroyed, Harris argued that surrender could be compelled
“by the destruction of between 40% and 50% of the principal German
towns.” This, he believed, could be accomplished by 1 April 1944 pro-
vided that Lancaster production was maintained, that navigational aids
were delivered on schedule, and that the bomber offensive be given un-
challenged priority.69 The goals of the Berlin campaign would be to un-
dermine worker morale (by killing the workers, to the greatest extent
possible) and to wreak havoc with industry and communications in the
Nazi capital.

Berlin accounted for 8 percent of Germany’s total industrial output,
and no less than 40 percent of the German electronics industry. But
much of this industry was hard to find—located in small, undistin-
guished buildings. And because the city had many broad avenues and
generally nontimber construction, it was less susceptible to fire than
many other German cities. Finally, Harris and others underestimated
the degree to which the Germans would find technological counter-
measures to British initiatives in the radar and radio wars. The Ger-
mans, having sensed that Berlin would be Bomber Command’s next
focus, had made the capital the most well-defended place in the Reich.70

As the long winter campaign was to prove, Harris had set his hopes
too high with respect to Berlin: over time, rates of damage diminished
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while bomber losses continued to rise. Some 9,000 sorties were flown,
but they brought Britain no closer to victory. There was no obvious
decline in the war economy, and no crack in morale. In the meantime,
German night fighters took an ever-increasing toll, and Bomber Com-
mand had no answer to them. Portal and his staff, like the Americans,
were disheartened by intelligence reports indicating that total Luftwaffe
fighter strength on the western front had continued to swell; indeed, one
report estimated that at the planned date for Operation Overlord, the
total front line strength of the Luftwaffe fighter force would be 2,865.71

Evidence about the state of affairs inside Germany continued to vary
from source to source and from week to week. Harris, heavily invested
in his own statements and predictions, held firm in his convictions; in-
deed, he dug in his heels, continuing to insist that German morale was
near to a breaking point. In late February 1944 he wrote to the Under
Secretary of State at the Air Ministry to protest the language used in
press statements about “the state of mind of the German populace.” He
insisted that “incontestable evidence derived from Most secret sources”
predicted a “German defeat comparatively quickly” through a “collapse
of morale as well as of production on the homefront.” Harris protested
use of the word “apathy” to describe the popular mood in Germany; he
found the term weak and misleading, and argued that the situation was
better described as one of “the utmost despair, of terror and of panic
not always held in control by the authorities.” He insisted that the Joint
Intelligence Committee (JIC) investigate the evidence on the state of
German morale, and that descriptions more in line with his views be
offered to the public.72

In fact, both the JIC and the Assistant Chief of Air Staff (ACAS) for
Intelligence were then undertaking evaluations of German morale, and
the results did not support Harris’s assumptions. The latter argued that
since the Berlin campaign had been spread out over time, the effect of
concentration was lacking: “while therefore the sequence of attacks has
had a great and progressive effect, it has not caused the break in morale
which the German Authorities themselves seem to have feared might
result from attacks on the capital.” The report pointed out further that
repression and fear would make organized revolt against the govern-
ment unlikely, and concluded that, despite the difficulties of assessing
the situation with certainty, “most responsible observers are inclined to
discount the possibility that the factor of morale will alone exercise a
decisive influence on the outcome of the war.”73 In early April the Air
Ministry Weekly Intelligence Summary argued that bombing had not
been sufficient to rouse the Germans “from their apathetic resignation”
or “to overcome their fear of the repressive measures of the Gestapo.”74

The answer to the problems then faced by the CBO would not lie in
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continued attacks on Berlin. The disastrous Nuremberg raid of 30–31
March 1944, in which Bomber Command lost 11.9 percent of the
bomber force dispatched, made it clear to most authorities that the RAF
was losing the battle against the Luftwaffe.75 Instead, the Combined
Bomber Offensive would be rescued largely by ongoing aerial combat
pitting German fighters against American long-range escorts. This battle
for control of the skies not only salvaged the efforts of the USAAF, but
gave essential help to the RAF: the attrition campaign had a direct im-
pact on the German night fighter forces through the dislocation of pilot
training, practice flying, and fuel supplies.76 Harris never fully appreci-
ated the extent to which this pulled British chestnuts out of the fire—or,
if he did, he never acknowledged it during the war.77

THE COMBINED BOMBER OFFENSIVE: 1944

In a forward he wrote for a December 1943 report on the progress of
the Combined Bomber Offensive, General Arnold stated, “To hasten the
end of the war we must achieve the maximum flexibility in our bomb-
ing operations, by altering our technique, employing new gadgets, and
by any other means found practicable . . . to secure an uninterrupted
bombing offensive of the greatest possible effectiveness.”78 As noted
above he had already employed “new gadgets” allowing the Americans
to rely much more frequently on blind bombing, and he moved to im-
plement other forms of flexibility. He was, for instance, in agreement
with a decision already taken by Spaatz and Doolittle to use escort air-
craft in a more aggressive air-to-air combat role instead of tying them to
the bombers.79

A break in the weather in mid-February allowed USSTAF to com-
mence a mission that had been in the works since the previous Novem-
ber: Operation Argument (or “Big Week” as it came to be called) con-
centrated the full available weight of American resources against the
Luftwaffe, on the ground and in the air. The campaign, prosecuted not
only by the strategic bomber forces but also by the tactically oriented
Ninth Air Force, caused a temporary decline in German fighter produc-
tion—for a cost of 266 heavy bombers and 2,600 aircrew. Although
German production levels were thereafter restored, the pause gave
American bomber crews some room to commence attacks on other tar-
gets considered crucial to the longer-term goals of the strategic cam-
paign, including German synthetic oil.80 Though dramatic in terms of
effort expended, Big Week in itself was not a fatal blow; German muni-
tions output would continue to rise through July, and in the autumn a
new and formidable threat would emerge in the form of German fighter
jets. Nonetheless, Big Week was encouraging at the time since it indi-
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cated that the Allies could make some headway through concentrated
effort.

In early February the senior air force commanders in Europe had
been formally notified that the Allied strategic and tactical air forces
would be directed toward the completion of tasks designed to facilitate
and support the Allied landing on the continent (Operation Overlord)
and “to deal with the subsequent activities of the enemy.” A proposed
key mission, along with securing air superiority, would be to “paralyse
the railways from western Germany to the assault area to such an ex-
tent that major reinforcement by rail would be virtually impossible.”81

The Anglo-American strategic air forces would be placed at the disposal
of Supreme Headquarters Allied Expeditionary Force (SHAEF) under
the guidance of the Supreme Allied Commander in Europe, Gen.
Dwight D. Eisenhower, and his deputy, Air Chief Marshal Sir Arthur
Tedder. The latter, an architect of the railway plan, was influenced by
investigations into the effects of air attack on the railway network in
Sicily and southern Italy, led by civilian advisor Solly Zuckerman, and
completed at the end of 1943.82

Both Spaatz and Harris had earlier hoped that strategic bombing
might obviate the need for a major Allied amphibious landing but, in
light of the difficulties faced by the Combined Bomber Offensive (CBO)
in 1943, they had recognized that such a landing would go ahead, and
that their forces would be called upon to play a direct role. Thus, they
both sought to shape the nature of that role. On 13 January 1944,
Harris had written a memorandum explaining that the heavy bomber
had evolved as an independent strategic weapon designed to operate at
night and, as such, had significant limitations as a “tactical weapon.”
He concluded that “the best and indeed the only efficient support which
Bomber Command can give to Overlord is the intensification of attacks
on suitable industrial centres in Germany as and when the opportunity
offers.”83

The Air Ministry countered his memorandum point by point, and
came to two significant conclusions: that the failure of Overlord would
result in far graver repercussions than a temporary cessation in the
bombing of German centers, and that Bomber Command’s role in Over-
lord would be “determined by the C.C.O.S. after they have had General
Eisenhower’s recommendations.”84 Harris, undeterred, told Portal that
it was harmful for Bomber Command to be tied to the same target list
as Eighth Air Force, since it committed him in advance to targets in
regions where the weather was questionable, resulting in frequent can-
cellations or ineffective raids. Angling for the flexibility he had won
under Pointblank, he asked for “full discretion” regarding the targets he
would attack on any given night.85

For some time Portal had worried that Harris was relying on an in-
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creasingly outdated concept of Bomber Command’s capabilities, and
was using this as an excuse to focus on city raids. In a challenge to his
field commander, Portal ordered Bomber Command to undertake trial
raids, on moonlit nights, against airfields, transport targets (including
six French marshaling yards), and ammunition dumps. These would de-
termine the real operational capabilities of the force. As the British of-
ficial historians pointed out, the results, “though not universally suc-
cessful, were outstanding.”86 They foreshadowed Bomber Command’s
important contribution to the preinvasion bombing campaign.

Spaatz made his own bid for influence over planning. He had his staff
draw up an overall assessment of the CBO’s progress and put forward
targeting recommendations pertaining to Overlord. They rejected mo-
rale as an object of attack, arguing that “neither fear, war weariness,
nor the prospect of impoverishment is likely to be sufficient to enable
important political and social groups to overthrow the efficient, ter-
roristic Nazi social controls.” They likewise rejected Axis railway and
motor transport arguing that the former involved too many targets with
“too great a cushion of long-term civilian and industrial use.” (Spaatz
was concerned, as well, that attacking railway targets would not compel
German fighters into the air, thus jeopardizing the crucial battle for air
superiority.) Instead, they proposed attacking the sources of German oil,
along with ball bearings and fighter aircraft production. Oil had been
given attention and priority by the Enemy Objectives Unit (EOU) of the
Economic Warfare Division of the U.S. Embassy in London, charged
with analyzing German military and industrial assets to determine the
enemy’s most vulnerable points.87

Neither Harris nor Spaatz saw his preferences prevail however. On 25
March, Eisenhower and Tedder met with Harris, Portal, Spaatz, and
others representing the Air Ministry, the United States Strategic Air
Forces (USSTAF), the War Office, and the wartime intelligence organi-
zations. After discussing at length the various targeting plans that might
be employed to support Overlord, Eisenhower chose the plan calling for
attacks on the French and Belgian railway system as a means of inhibi-
ting the movement of German supplies and soldiers in the Normandy
region, thereby constraining the enemy’s ability to reinforce the front
and wage a war of maneuver.88

The decision, however, was not taken without considerable debate
among all parties about whether strikes against railways would have
major and direct military effects. Spaatz made his case for oil, which
was considered seriously by the parties present.89 In the end Eisenhower
and Tedder concluded that neither area bombing nor oil strikes prom-
ised an immediate impact on the ground battle. They reasoned that even
if the railway plan offered only a limited hope in this regard, it would
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be worth the effort.90 Once a conclusion was arrived at, though, Eisen-
hower and Tedder still had to cope with concerns expressed by both
Spaatz and Churchill regarding French civilian casualties likely to be
caused by the transportation plan. The prospect of French deaths
alarmed Churchill and caused him to refrain from supporting the plan,
which he feared might “smear the good name of the Royal Air Force
across the world.” Since the Combined Chiefs of Staff backed Eisen-
hower, the prime minister felt he had but one route of appeal: Roose-
velt. But FDR’s argument ultimately ended the matter. He said simply,
“I am not prepared to impose from this distance any restriction on
military action by the responsible commanders that in their opinion
might militate against the success of ‘Overlord’ or cause additional
loss of life to our Allied forces of invasion.”91 Sensitive to the prospect
of killing friendly civilians, Spaatz would try to insure that his forces
used visual sighting and small bomb groups as often as possible. Even
with such precautions, however, about one hundred French civilians
died in each of the American attacks waged on rail yards in the prein-
vasion campaign.92

Harris, too, put up some verbal resistance and continued to agitate
for greater freedom. Indeed, he never truly accepted an Allied grand
strategy oriented ultimately to a ground battle in northwest Europe. He
complained that day bombing as practiced by the Americans was not,
except under clear weather conditions, a very serious menace to Ger-
many, and argued (tellingly) that its effect on morale, as compared to
that of “night bombing on a large scale” was slight. He argued, “In any
case the Germans know that any factory can be replaced relatively eas-
ily in the post-war period provided that the city on which it depends is
not too badly damaged to be repairable in a reasonable time. But facto-
ries without cities are valueless.”93

In an April letter to U.S. Assistant Secretary of War Robert Lovett,
Harris lambasted Zuckerman: “Our worst headache has been a panacea
plan devised by a civilian professor whose peacetime forté is the study
of the sexual aberrations of the higher apes.”94 The relationship between
Portal and Harris, never an easy one, was growing increasingly testy. A
debate over night fighter equipment dissolved into an acrimonious
struggle over loyalty and the lines of authority between Bomber Com-
mand and the Air Ministry. Much of Harris’s venom on this point was
directed at several members of the Air Ministry Staff who were critical
of his commitment to city bombing, in particular Air Commodore S. O.
Bufton, the Air Ministry’s Director of Bomber Operations.95

To Harris’s surprise, Eisenhower’s first bombing directive, dated 17
April, gave him more leeway to bomb cities than he had expected. In a
second surprise, Bomber Command proved perfectly capable of hitting
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the tactical targets Eisenhower and Tedder had prioritized. After trying
hard to excuse himself from the transportation plan, Harris made a
significant contribution to it: between 17 April and 6 June Bomber
Command waged nearly one hundred attacks on railroads, coast de-
fense installations, and airfields in France and the Low Countries. These
raids, flown with the latest navigational aids and using well-developed
Pathfinder marking techniques, helped dramatically to reduce rail traffic
on lines in France.96 With a big bomb bay, a crew of only seven, and less
weight of armament for self-defense than their American counterparts,
Lancaster bombers could carry a more sizable bombload (with bigger,
more destructive bombs) than B-17s. With their increased accuracy, and
with less to fear from the Luftwaffe, they were a potent force capable of
fulfilling tasks that were sometimes beyond the capabilities of American
day bombers.

Spaatz also found himself able, in a limited way, to follow his own
instincts. Though respecting the 25 March decision he continued to
press his case, and to find—and make—opportunities as he could. Each
of the important oil refineries in Ploesti, Rumania, had a marshaling
yard located nearby. On 5 April, Spaatz used the Fifteenth Air Force to
attack the refineries, under the guise of attacking the marshaling yards.
And Spaatz found another “back door” method to legitimize oil targets
in central Germany. The 17 April directive had called on USSTAF to
maintain pressure on the German air force. Spaatz knew, of course, that
the Luftwaffe relied on oil, and that they would defend their sources
heavily. Thus, he viewed it as wholly within the terms of his directive to
attack oil installations—indeed, he felt such attacks were essential to
bring German fighters into the skies in large numbers. Eisenhower con-
curred, and on 19 April gave Spaatz permission to attack oil during the
next two visual bombing opportunities. The results were promising
enough to sustain Eisenhower’s interest and thereby open the door for
increased activity against the target set.97

In a further modification of the 25 March decision, Allied strategic
bombers attacked bridges over the Seine and Meuse Rivers prior to
D-day (and the Loire bridges thereafter). This came about as a result of
renewed debate over the utility of bridge attacks in the Mediterranean,
and, in particular, of new information from General Eaker’s office indi-
cating that bridge attacks in Italy’s Po Valley had added to the effective-
ness of interdiction efforts there. The advocates of bridge bombing
would later stress its significance for the success of Overlord and the
Normandy campaign.98

By the time the D-day landing took place, strategic bombers had
helped insure its success. The winter-spring battle for command of the
skies meant that the Luftwaffe had a compromised ability to interfere
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with the landing and inhibit the progress of Allied ground troops there-
after. Indeed, the Luftwaffe mounted only 100 sorties on the first day of
the invasion, and only 175 ineffectual sorties on the night of 6–7 June.
A “decisive battle” over the beachhead, which some planners had antic-
ipated, was unnecessary.99 The attacks on French transportation did
much to undermine the Germans’ ability to take advantage of interior
lines of communication on the continent. After the landing, strategic
bombers continued to provide tactical support to the Anglo-American
armies, and they performed a range of other duties as well. In addition
to supporting the ground battle, they assisted on the Italian front, aided
preparations for an Allied landing in southern France, and prosecuted
attacks on Hitler’s V-weapons sites (Operation Crossbow). Because of
the incessant V-1 strikes against England (over 300 V-1s were launched
on 15–16 June alone), Crossbow was given high priority over the sum-
mer. Indeed, in July and August the Allied air forces sent 16,566 total
sorties against V-weapon targets—one quarter of their total tonnage for
those months. General Spaatz was frustrated by this since he thought
the raids were of doubtful efficacy, but he could do little about it with-
out appearing callous to the plight of British civilians.100

Spaatz was interested in doing all he could to promote attacks on the
German oil supply. In his eyes, German synthetic oil looked to be the
long-sought key node—a genuine bottleneck in the German war ma-
chine. There was no ready substitute for it, and the pressure on the
Germans increased as Soviet armies moved east, denying the Reich the
fuel sources of southeastern Europe. In May, the Fifteenth Air Force
followed up on its initial attacks on Ploesti, and the Eighth attacked
synthetic oil at a number of sites including Zwickau, Merseburg-Leuna,
and Politz.101 In a June memorandum to Tedder, Eisenhower drew up
a bombing directive, which, though it ranked Crossbow first, added,
“[W]hen we have favorable conditions over Germany and when the
entire Strategic Air Force cannot be used against Crossbow, we should
attack—a. Aircraft industry; b. Oil; c. Ball bearings; d. Vehicular pro-
duction.”102

Portal, too, was sympathetic to Spaatz’s thinking, which was increas-
ingly supported by Ultra-based intelligence (derived from breaking en-
emy codes) indicating that the Germans were facing critical shortages.103

On 9 July, for instance, a deciphered message from Luftwaffe chief Re-
ichsmarschall Hermann Göring argued that “[t]he deep inroads made
into the supply of aircraft fuel demand the most stringent reduction in
flying. Drastic economy is absolutely essential.” Indeed, the Germans
were so concerned about their oil situation that they transferred large
numbers of anti-aircraft guns from their cities to the synthetic oil plants
(SOPS).104 Spaatz thus tried to balance his obligations so as to direct as
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much effort as possible toward oil. In June and July, despite suffering
heavy losses to flak, USSTAF bombers took a serious toll on Germany’s
diminishing oil supply.105 In August and early September the Eighth and
Fifteenth Air Forces continued to divide their resources between sup-
porting the ground campaign, attacking V-weapons sites, and attacking
strategic targets, mainly oil. The Eighth flew seven missions against Ger-
man oil, and the Fifteenth flew thirteen missions against German and
Balkan oil.106

For the American bomber forces, good results against oil facilities
demanded visual conditions. But not all clear days could be dedicated to
this end, since bomber crews were called on repeatedly to aid in ground
operations, including close support for troops in the field. Though these
tactical operations could be effective, they did not always live up to
expectations. In addition, they entailed serious risks due to the chal-
lenges of controlling a large and inherently inaccurate force. The heavy
bomber missions flown in support of Lt. Gen. Omar Bradley’s Opera-
tion Cobra in late July 1944, for instance, were a mixed blessing.
Though they aided the Allied advance, they killed over one hundred
American troops and wounded hundreds more.107 The inability of Allied
supply lines to keep pace with the advance of ground troops caused the
diversion of an entire bomber combat wing (approximately 200 B-24s)
to the ferrying of supplies to forward troops. And the preparation for
and execution of Operation Market Garden in September placed serious
demands on Allied strategic bombers: under dangerous and ultimately
costly conditions, they shuttled supplies forward for the paratroops and
engaged in close support operations. General Doolittle estimated that
Market Garden cost the Allies four major and two minor heavy bomber
missions in September.108

In the meantime, the attempt on Hitler’s life in July had prompted the
USSTAF director of intelligence to note that “there has been widespread
unrest within the German armed services.” Though it was hard to as-
sess what this meant, it at least suggested that the Reich might be edg-
ing toward some sort of crisis. This development, along with the success
of the attack on oil and the rapid progress of troops immediately fol-
lowing the Normandy breakout, inspired the hope—among some at
least—that victory in Europe might be near at hand and that a collapse
of German morale might be effected and put to use in the war’s end-
game. Indeed, optimism about the course of the war already had helped
spur a joint venture between the Air Staff, USSTAF, the Ministry of
Economic Warfare, and the Foreign Office, resulting in a plan called
Thunderclap, which envisioned a massive attack (by both American and
British strategic bombers) on German morale at a crucial moment.109

Portal stressed that timing was critical: the raid would be undertaken
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when the Allies sensed Germany might be particularly vulnerable psy-
chologically. This sense of vulnerability would be influenced by the state
of the German political, economic, and military situation. Thunderclap
was not so much a triumph of Trenchardism as it was an acceptance of
the idea that the conditions for victory in war are evoked not just by air
warfare, but by ground and naval warfare as well. The plan, which
would focus on Berlin, would be carried out when this interplay of
forces had brought Germany to the point of collapse. Much of the mo-
tivation for Thunderclap was to help hasten, consolidate, and control
the German surrender.”110

In August, Eisenhower was invited to prepare plans for an attack on
Berlin along the lines suggested by Portal. Spaatz was wary of it; he told
Eisenhower that he thought Thunderclap would compromise American
claims regarding “precision” targeting of military objectives. Eisen-
hower imposed his own view, however, stating that while he, too, had
“always insisted that U.S. Strategic Air Forces be directed against preci-
sion targets,” he was nonetheless “always prepared to take part in any-
thing that gives real promise to ending the war quickly.”111 Spaatz in-
structed Doolittle to be ready to bomb Berlin “indiscriminately” on
Eisenhower’s order. In the midst of his debate with Eisenhower, though,
Spaatz protested to Arnold: “There is no doubt in my mind that the
RAF want very much to have the U.S. tarred with the morale bombing
aftermath which we feel will be terrific.”112

Spaatz’s protest calls for some elaboration. There was no single, co-
herent attitude among American airmen about bombing for psychologi-
cal effect: some were lured by its promise; some perceived it as ineffi-
cient; and others, including Doolittle, perceived it as both inefficient and
ethically troubling. The desire to see the war over in 1944 was strong—
so strong, in fact, that it caused American air planners to hope that by
creating enough disillusionment and chaos in Germany they might force
an internal crisis. In certain respects, Thunderclap might be thought of
as a manifestation of the idea, set out in 1941 in AWPD/1, that at a
moment of particular weakness toward the end of war the enemy might
be vulnerable to a major air attack for psychological effect.113 As the
governmental and administrative center of the Third Reich, Berlin held
an enormous attraction: between early March and late June 1944 the
Americans bombed it nine times. Spaatz’s concern may well have been
aroused by the idea of a massive attack on Berlin in conjunction with
Bomber Command. Though the Americans had relied increasingly on
inaccurate nonvisual bombing, and though they had attacked targets
defined simply as “cities and towns” throughout 1944, they still contin-
ued to think of themselves as “precision bombers” with a mission dis-
tinct from the British. Maintaining that distinction meant keeping a
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careful distance from Bomber Command. Historian Richard G. Davis
put it succinctly when he pointed out that the American airmen “judged
themselves by their motives rather than their results.”114 They wanted
others to do the same.

But even as they sought to protect their image and to keep their dis-
tance from Bomber Command, the Americans looked at ways in which
the moral effect of bombing might be employed to Allied advantage. In
response to the V-weapon attacks on England, USSTAF had worked up
a plan (Operation Shatter) to bomb over one hundred German cities in
a single day, thus demonstrating the demise of the Luftwaffe and the
vulnerability of the German people. Its planners paid close attention to
terminology: aim points would be transportation links, government
buildings, and minor industries. In the autumn, the prospect of widely
scattered air raids over Germany—employing both strategic and tactical
aircraft—was raised again in plans called Hurricane I and II. Spaatz
supported the plans for a “full-out beating up of Germany” in attacks
on industry, oil, ordnance and motor transport depots, and transporta-
tion. He was not blind to its potential psychological impact, arguing
that a multiple-day attack “was bound to have considerable effect on
morale” and might be the only way to end the war in 1944 with air
forces.115 Ultimately though, neither Thunderclap nor the Hurricane
plans materialized in 1944. The right strategic moment did not arrive,
in part because the Anglo-American armies ran into setbacks. Had Op-
eration Market Garden gone well, Thunderclap might have been
launched on its heels.116

At this same time another unusual prospect was in the works; it, too,
revealed conflicted American attitudes about the need to pursue “preci-
sion bombing” and the degree to which the moral effect of bombing
might be used as a lever to compel victory. In June, Spaatz had sug-
gested that the AAF Proving Grounds in Florida investigate the pros-
pects of using new methods (special bombs or radio-controlled aircraft)
to attack V-1 sites. At the same time, he had his own units look into
using remotely controlled “war-weary” B-17s to carry heavy explosive
loads to targets. When early testing went poorly, Spaatz began to lose
interest. He discontinued testing when the Germans switched to mobile
V-weapon launchers. But planes had already been collected for the pur-
pose, and Arnold’s interest in the project kept it alive. A handful of
aircraft were sent against a variety of targets, with mixed results. Doo-
little, who was in charge of the tests, was critical of the project, dubbing
it a failure as a strategic weapon.117 Later in the year the project was
examined for tactical purposes, with aircraft to be launched from for-
ward bases. This, too, generated little enthusiasm from field com-
manders. In the meantime the Joint Chiefs of Staff in Washington, no
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doubt urged on by Arnold, began to shape their own ideas for the
project—specifically, a plan to launch over 500 war-weary bombers
against industrial targets in Germany, with the aim of producing dis-
location and disruption. Arnold felt that the raids might be “a means of
breaking down the morale of the people of interior Germany.”118

In November the Americans requested authority from the British to
proceed with the development and implementation of the plan.119 British
representatives in Washington pointed out that the Americans “feel that
anything that can be done to increase the enemy’s difficulties and lower
their general morale is worthwhile.” Nonetheless, some Air Ministry
personnel balked at the plan on grounds of operational effectiveness
and political factors: “This proposal has on the face of it little to recom-
mend it. . . . The idea appears to be a rather labourious copy of the
flying bomb.”120 Portal’s reaction was more sympathetic, although he
argued that the feasibility of the project would have to be proven to
justify the expenditure of resources. Presuming that Churchill would
agree, the British Chiefs authorized the continuation of the project. But
Churchill, concerned about possible German retaliation in kind against
London, would not give his assent and the Chiefs had to rescind their
original answer in January 1945.121

The negotiations continued, and Arnold’s commitment to the project
insured that the negotiations took place at high levels. Roosevelt, who
generally did not interject himself into debates about strategic bombing,
wrote directly to Churchill: “My Chiefs of Staff inform me that they
consider this weapon to be most valuable in our all-out offensive
against Germany . . . many lucrative targets in the industrial areas in
Germany can be levelled and the German war effort correspondingly
weakened.” Roosevelt had been told, as well, that tests of the weapon
would be of great value to the postwar development of guided missiles.
Portal, now more conservative in his assessment, warned the British
Chiefs that use of the war-weary bomber might constitute a “useless
provocation” and a “direct invitation to the enemy to retaliate.” But he
argued that the final decision was a political one for Churchill to make.
Months passed without a resolution. Ultimately the prime minister
handed the decision back to the newly sworn-in U.S. president, Harry S
Truman, in a telegram that nonetheless argued against the plan. The
matter would be closed finally on 17 April 1945, when Truman laid the
idea to rest.122 But the episode spoke to continuing American interest in
the psychological effects of bombing, and also to fissures between
Washington and some field commanders.

The rapidly changing fortunes of war had provoked the discussion of
all manner of schemes for employing bomber aircraft. But the negotia-
tions over such plans as Hurricane and Thunderbolt were not the most
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important discussions undertaken by Allied air planners in the late sum-
mer and autumn of 1944. When, in September, the formal obligations
of Overlord had been completed and SHAEF ceased to have primary
authority for the guidance of the bomber forces, a new targeting debate
commenced; it would be just as charged and consequential as the pre-
Overlord debate. Tedder favored extending (into Germany) attacks on
transport and communications lines, so as to cripple Reich military ef-
forts and industry; Spaatz pinned his hopes on reducing the German oil
supply; and Harris sought to maintain his focus on city raids.

Spaatz, whose progress in the spring and summer had made him
more committed than ever to oil, knew that he was working against
time: his crews, dependent on visual bombing methods for significant
results, would be handicapped once the autumn weather closed in.
Other Allied leaders shared his concerns.123 Harris, whose crews had
also begun to attack oil, remained true to the assumptions he had held
since taking charge of Bomber Command: cities were the best, most
efficient targets of Allied bombers. The debate resulted, again, in a com-
promise. On 25 September executive responsibility for control of the
Allied strategic bombing campaign reverted to Portal who, under a new
arrangement, would share his authority with Arnold. The bombing di-
rective issued at the same time identified priority targets: the petroleum
industry, with special emphasis on petrol (gasoline), the German rail
and waterborne transportation systems, tank production and plants,
ordnance depots, and motor transport production and plants. But Har-
ris was able to find plenty of room to continue his offensive as well,
since priority targets were listed “subject to the exigencies of weather
and tactical feasibility,” and the directive specified that when “weather
or tactical conditions are unsuitable for operations against specific pri-
mary objectives, attacks should be delivered on important industrial
areas, using blind bombing technique as necessary.”124

In a conception of air strategy he would make explicit in October,
Tedder essentially integrated the oil plan into his overall transportation
plan. He pointed out that strategic air operations could take advantage
of the fact that German road, water, and rail transport were interde-
pendent and complementary, and that the oil plan would affect move-
ment by road and air. He perceived his strategy as coherent and com-
prehensive: it could not fail but to have a direct impact on the German
capacity to continue the war since any loss of transport traffic would
produce a shortage or a delay that unavoidably would affect the Reich
war effort. In Germany—in contrast to France during the pre-Overlord
campaign—bombed-out transport lines could be replaced only at the
cost of other key programs. Also, the campaign in Germany—unlike
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the the one in France—would be unhindered by the need to avoid col-
lateral casualties to the greatest extent possible.125

In October, U.S. bombers were able to launch only three completely
visual attacks on oil targets, allowing German production of aviation
gasoline to triple. Even in the best conditions, oil plants were demand-
ing targets. A postwar study by the United States Strategic Bombing
Survey, which covered the effects of fifty-seven American “precision”
strikes on three separate synthetic oil plants, revealed that only 2.2 per-
cent of the bombs dropped hit “damageable” buildings and equipment;
no less than 87.1 percent “were spread over the surrounding country-
side”—outside the perimeter of the plants.126 Weather affected Bomber
Command’s campaign as well: in October Harris dedicated only 6 per-
cent of his force’s bombs to oil.

A review of strategic priorities resulted in a new directive, put for-
ward in late October, which listed simply the petroleum industry and
transportation/communications. Again, though, it authorized attacks on
“Important Industrial Areas” whenever weather or tactical conditions
made other operations infeasible. In November the Eighth Air Force
was able to put 39 percent of its bombs on oil targets—although con-
tinuing bad weather insured that none of it was purely visual; the Fif-
teenth was able to achieve 28.4 percent on oil. The overall effect was
not enough, however, to maintain the crisis situation imposed on the
Reich over the summer.127

Even as USSTAF formally committed itself to “precision targets” in
its public rhetoric, it continued the practice of area bombing through
overcast. Back in July 1944 variable weather had caused USSTAF to
place a high percentage of its total tonnage on the target category
“cities and towns.”128 The worsening weather in the autumn meant a
continuation—and intensification—of this trend. Between 1 September
1944 and 31 December 1944, weather forced the Eighth Air Force to
rely heavily on H2X bombing. Of 140,807 tons dropped on the pri-
mary targets, 81,654 tons of it was H2X-guided. And of that total, only
674 tons got within 1,000 feet of the aiming point.129 Poor weather
continued to plague bomber operations in early 1945, and Spaatz
pressed Arnold to hasten the ongoing implementation of H2X equip-
ment. A March 1945 joint British-American conference on bombing ac-
curacy revealed the situation faced by American bombers: in conditions
of heavy cloud cover, which included the majority of missions for the
Eighth Air Force over the winter of 1944–45, 42 percent of bombs fell
more than five miles from the target. Of those inside the five-mile ra-
dius, the average circular error was 2.48 miles. Gross errors (bombs
falling more than 3,000 feet from the aim point) and mission failures
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(when less than 5 percent of total bombs dispatched fall within the
1,000 feet around the target) became common. Gross errors ran at 66
percent for the Eighth Air Force in poor weather, and 29 percent in
good weather.130

A special study of American H2X attacks on Ludwigshafen and
Mannheim, flown in September 1944, had indicated that “a disturb-
ingly high proportion of our attacks failed to reach the general area of
the target, . . . of 186 formations dispatched . . . the bombfalls of only
80 have been identified within the area of photographic coverage. Pre-
sumably the balance, somewhat over 50 percent, either represent errors
of very large magnitude or mistaken attacks on other targets.”131 Var-
ious analyses of American H2X bombing explained that inaccuracy was
due to a range of factors, including the unfamiliarity of H2X Pathfinder
techniques and “the lack of understanding by the combat wing com-
mander of the requirements for good radar bombing”; insufficient train-
ing of radar navigator-bombardiers; overworked crews; inadequate
maintenance; equipment failures; combat fatigue and enemy opposition
(especially flak); navigational errors; unfamiliarity with the target; lack
of maneuverability with a large formation; interference from other for-
mations in the target area; inability to observe results and profit from
them; and (to a lesser degree) the inherent inaccuracy of the bombsight.132

Because they were so often blocked by weather from attacks on oil
facilities, U.S. strategic bombers dedicated ever-increasing tonnages to
marshaling yards in German cities. And escort fighters accompanying
bombers increasingly undertook low-level attacks and strafing raids
against enemy matériel. This had an important consequence: attacks on
marshaling yards (large, identifiable targets in urban areas) had the ef-
fect of greatly inhibiting the German transport of coal, which was the
backbone of the German industrial economy. Tedder had indeed identi-
fied a crucial artery in the German war machine. But such attacks were
done by blind bombing techniques, and they utilized high percentages
of incendiary bombs. Though they were designated and recorded as at-
tacks on transport targets, these were, in essence, area raids on German
cities. As Richard Davis has argued, “a well-hit marshaling yard meant
a well-hit city, with block upon block of residential areas gutted, fami-
lies left homeless, small businesses smashed, and workers and others—
including women and children—blown to bits or, more likely, burned
or crushed by the hundreds if not thousands.”133 Standard U.S. incendi-
ary bombs, with their poor ballistic properties and lack of blast or frag-
mentation effects, were not well suited to rail yard bombing. They were
utilized in the role, “to take advantage of the known inaccuracy of H2X
bombing in order to maximize the destruction of warehouses, commer-
cial buildings, and residences in the general vicinity of the target.”134
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A memorandum of 29 October 1944 specified the procedure for oper-
ations when weather precluded higher priority targets, explaining that
to meet the criteria for “secondary” and “last resort” targets, a town or
city in Germany had to contain within it (or immediately adjacent to it)
one or more military objectives, defined to include railway lines, junc-
tions, marshaling yards, road bridges, industrial plants, military camps,
oil storage tanks, airfields, and ammunition depots. It pointed out that
towns and cities large enough to produce an identifiable return on the
H2X scope “generally contain a large proportion of the military objec-
tives listed above,” opening them to attack. This criteria applied to just
about any German city with a population of 50,000 or more.135 If mar-
shaling yards were considered legitimate military targets under the laws
of war, air force leaders were nonetheless aware of the full impact of
their rail yard program: they described it euphemistically as “pressure”
on the enemy.

The American wartime and postwar emphasis on “precision bomb-
ing” and “pickle barrel accuracy” was for public consumption: the
Americans wanted very much to distinguish themselves from the British
and distance themselves from the RAF’s area campaign. But these over-
sold phrases ought not to obscure the reality of American bombing in
Europe. While there is no doubt that the Americans generally believed
in and identified themselves with the selective targeting called for by the
industrial web theory—their initial unwillingness to join the British in
area bombing was only one indication of this commitment—belief and
practice were by no means one and the same.

The fact that the Americans reflexively returned to “precision” tar-
gets whenever weather permitted meant that they were motivated by a
theory of air war distinct from that which animated Harris. And the
USAAF never sought to develop or employ in Europe the specialized
fire-raising methods used by the RAF. Certainly, intent and motivation
matter for ex post facto judgments. But the problems posed by opera-
tional circumstances and the lure of finding a quick end to the war
caused the Americans to stray very far indeed from their “precision”
ideal. The toll this took on German civilians—formally considered “col-
lateral casualties”—was enormous.

HARRIS’S BATTLE FOR CITY BOMBING

Battles over targeting priorities took place at practically every level of
the Anglo-American wartime hierarchy. One of the most hard-fought
battles developed between the British Air Staff and the chief of Bomber
Command. Portal—who had led the RAF’s transition to area targets
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early in the war—at this point found himself in the position of arguing
exactly the opposite case he had made four years previously. Though he
had hoped that the general area offensive would significantly aid the
war effort, he remained attentive to other approaches. Looking closely
at Ultra intelligence, he had become increasingly convinced that Spaatz
was on a fruitful path: oil was now a key German weakness—and city
bombing had brought no similarly apparent result. In July the Air Min-
istry had announced the formation of an Anglo-American oil targets
committee, which diligently monitored the Axis oil supply. The Ameri-
can raids under Spaatz, and the advance of the Red Army (neutralizing
first Polish oil sources and later Romanian ones), had created a situa-
tion that could not fail to arouse the Air Staff’s interest. By late summer
of 1944, Allied oil attacks—even in the face of bad weather—had re-
duced by two-thirds the level of oil production achieved by the Ger-
mans in January of that year.136 Bomber Command’s contribution had
the potential to be very great. The liberation of France and the overrun-
ning of the German early-warning net had allowed Bomber Command
to conduct some daylight raids on oil targets. These were more accurate
than night raids, and, because they were undertaken with powerful Lan-
caster bombers (with a bombload capacity higher than that of American
bombers), they were capable of doing very serious damage: every single
raid made a difference.

Portal worried (with cause) that Harris continued to see oil and trans-
port targets as the latest in a long list of “panaceas,” and that he had
found—and would continue to find—a variety of reasons to avoid them
and pursue his own priorities. In the same way that the Air Staff had
failed to control Trenchard during World War I, they now faced the
prospect of failing to control Harris.137 Thus Portal felt compelled to
persuade Harris of the significance of oil. The vigorous written debate
that ensued between the two men was about the close calls—the times
when weather might or might not permit something more accurate than
area bombing. Portal did not want Harris to opt for a city when there
was any reasonable chance of successfully hitting an oil target. Though
targeting was the main topic of discussion, the letters spanned the range
of issues shaping the relationship between the CAS and his principal
field commander; they were, in many ways, an eruption of built-up ten-
sion and exasperation that had accumulated over the years of the war.
Portal and Harris wrestled over power, authority, loyalty, and mutual
respect. Indeed, the debate was even about personal style, and—to
some extent at least—class, as the refined, restrained, Oxford-trained
Portal squared off against the blunt, outspoken Harris. Both men felt
strongly about their views, and both were highly articulate.138

In his effort to persuade Harris about the merits of oil, Portal faced
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an uphill struggle. All through 1944 Harris had campaigned hard to
retain his freedom. Back in January he had warned that the defensive
burden imposed on Germany by city bombing had been enormous, and,
if the campaign were to cease, all those men and resources tied up in
defensive operations would be suddenly free to join and support the
ground war in the west. “There could be no greater relief afforded Ger-
many than the cessation of any ponderable reduction of the bombing of
Germany proper,” he wrote. “The entire country would go wild with a
sense of relief and reborn hope, and get down to the prosecution of a
purely land war with renewed determination and every hope of suc-
cess.” He added that a break in the area offensive would also give tre-
mendous relief to the German army on the eastern front. He was con-
vinced that the German homefront was incapable of withstanding many
more heavy night attacks. And, significantly, he was also convinced that
the German people would not tolerate the prospect of a postwar situa-
tion in which all their cities were obliterated—leaving them to face long
years of difficult economic recovery.139

Harris had pitted his own views and assumptions against those held
by other individuals both inside and outside the Air Ministry. Wary of
intelligence and the input of “experts,” he systematically discounted in-
formation that did not accord with his expectations. Instead he relied
on his own hunches and assumptions, and on any incoming information
that seemed to support his case. At first, Harris was largely in step with
his colleagues in this: as we have seen, following the February 1942
directive, Portal and others in the Air Ministry had seized upon data
that seemed to support the area offensive. But after the battle of Berlin,
many had begun to have doubts: German morale did not appear to be
at a breaking point, and German production had not been so thwarted
as to slow the Wehrmacht down very much. Lingering hopes still ex-
isted in one form or another, but by the autumn of 1944, Portal and his
staff were increasingly inclined to focus their efforts in a new direction.
Now that reliable intelligence sources seemed able to identify targets
with the potential to cripple Germany—and now that Bomber Com-
mand was capable of significantly aiding in the attack of those targets—
did it not make sense to embrace a new approach? In the absence of
perfect information, all the parties in the debate were guessing. But Por-
tal and his associates at the Air Ministry felt, increasingly, that their
guesses were better informed than Harris’s. And by this time they may
very likely have felt, as well, that they had an obligation to protect
Bomber Command’s reputation for the postwar world, when wartime
passions would die down and the area bombing policy would be scruti-
nized on grounds of both efficiency and morality.140

For some time Portal had suspected that Harris was using an out-
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moded conception of Bomber Command’s capabilities as an excuse to
continue city bombing. The CAS, as we have seen, had already chal-
lenged Harris on this earlier in the year, with results foreshadowing the
strong record Bomber Command would amass prior to D-day. But Por-
tal was not convinced that Harris had taken these lessons to heart. His
poor showing against oil in October aroused Air Staff concern that he
was not committed enough to the letter and spirit of the new directives.
The weather had indeed been bad, but Portal feared that Harris’s strate-
gic preferences were coloring his tactical decisions.

Bottomley reminded Harris of his obligation, under the existing direc-
tive, to attack oil and transport. And Portal sent Harris a memorandum
by Tedder critiquing Bomber Command. If by this Portal had been
looking to provoke a debate, his tactic worked. On 1 November, Harris
sent back a lengthy response that argued, in no uncertain terms, for
maintaining the area offensive. Throughout their detailed exchange,
which continued well into the new year, Harris argued two things in
particular: (1) the weather and other variables strictly limited his ability
to attack selected targets, and that under the circumstances it made
more sense to attack targets that had a guaranteed payoff—cities—than
to gamble on single-target theories that might well prove meritless; and
(2) the Germans were likely to disperse their oil production or to find
substitutes for it, as they had with so many other “panacea” targets.141

If the implication of the first was, “I can’t do it,” then the implication of
the second was,“It’s a bad idea anyway.” This aroused Portal’s suspi-
cion: if the first part of the argument was really true, then there was no
need to add the second part.

Portal responded by questioning Harris’s decisions to eschew oil at-
tacks on two specific nights when weather appeared, to Portal at least,
to support such attacks. He had hoped to provoke a clear and convinc-
ing response from Harris, but he mainly provoked a mini-debate on
how to interpret weather data. In addition, he worked vigorously to
convince Harris that the quality of intelligence work supporting the tar-
geting directives was very high and very reliable. Portal figured that he
might make his case through sheer force of logic. But Harris put up
resistance. He had always resented what he felt was the Air Ministry’s
micro-management of Bomber Command, and he reacted defensively to
Portal’s specific queries on targeting. He insisted to the CAS that he
took oil seriously, and that he sought to attack it on every suitable
occasion.142

With respect to intelligence, Harris was jaded by the early war years
when the search for selective targets deemed crucial to the German war
effort had been fruitless, or when a declared “bottleneck” was later
discovered not to be one. “You will recall,” Harris wrote, “that in the
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past MEW [Ministry of Economic Warfare] experts have never failed to
overstate their case on ‘panaceas,’ e.g. ball bearings, molybdenum, loco-
motives, etc. in so far as, after the battle has been joined and the origi-
nal targets attacked, more and more sources of supply or other factors
unpredicted by MEW have become revealed.” Asserting that “the oil
plan has already displayed similar symptoms,” he insisted, “I am quite
certain that there are dozens more benzol plants of which we are un-
aware, and when and if we knock them out I am equally certain we
shall eventually be told by MEW that German M.T. [motor transport] is
continuing to run sufficiently for their purposes on producer gas, steam,
industrial alcohol, etc., etc.” Later he told Portal that while he was
doing his best to attend to oil, he felt compelled nonetheless to inform
the CAS that the plan, “like all previous panaceas so enthusiastically
put forward by MEW” was “chimerical.” Indeed, Harris’s enmity for
the MEW was so deep—and his desire to discredit it so strong—that he
accused it of “amateurish ignorance, irresponsibility, and mendacity.”143

The alternative, Harris pointed out, made far more sense. He argued,
“If the Germans were asked today ‘oil plants or cities,’ they would reply
‘bomb anything you fancy except the cities’—that is the whole tenor of
everything we hear from Germany today.”144

The more Harris dug in his heels the more Portal harnessed the ener-
gies of his entire staff in an effort to push him—or drag him—in the
preferred direction. Oil facilities, Portal patiently explained in his letter
of 8 January 1945, were too large and too complex to have easily es-
caped the notice of determined and competent intelligence efforts.145 At-
taching to the letter several intelligence files on oil—including the latest
Ultra information—Portal sought one more time to deploy the facts in
his favor. He particularly pointed out that the “prodigious efforts” the
enemy was making to protect its remaining oil was incontrovertible
proof of the soundness of the oil plan. But he suspected all along that
his efforts were falling on deaf ears. He believed, and there was plenty
of evidence in Harris’s letters to fuel the belief, that Harris was simply
too invested in city attacks to be able to develop enthusiasm for another
approach. Portal wondered whether the “magnetism of the remaining
German cities” had not been the principal driver in Harris’s targeting
decisions. Later on, both the official historians of the British strategic
bombing campaign, and the official historians of British intelligence in
the Second World War, would suspect the same thing. Some of the new
writing on the subject, however, has been more open to Harris’s argu-
ments at the time.146

Portal tried to wear down Harris’s commitment to cities, challenging
his stubborn belief that Germany was being brought to the brink of
collapse through urban area attacks. He argued that while the Hamburg
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and early Berlin raids had surely shocked the Germans, they had not
been brought to a point of collapse. And he added that the Germans
had successfully weathered the subsequent Berlin attacks.147 In late July
and August the Joint Intelligence Committee (JIC) again had argued
that the majority of the German population accepted the bombing with
hopeless resignation. In the view of the committee, Allied bombing was
“most unlikely to foment such opposition or produce such chaos as
might lead to a collapse of the home front.”148 Harris, preferring to trust
his instincts, put little store in such information.

Portal feared that Harris’s conception of what was “possible” on any
given night had been overly influenced by his strong investment in the
city campaign. Not only had Harris staked his own prestige on it, but
he had convinced himself that the built-up momentum of the attack—
intensified almost daily by the increase in Allied strength and the deteri-
oration of the German position—virtually guaranteed success in the
near term. This conviction, along with the inability to believe that oil
could be anything but another “panacea,” kept him from seeing the
world as Portal did—and prevented him from understanding the history
of the war, up to that point, as Portal had understood it.149 Harris might
have avoided a long and painful debate with Portal by simply reassuring
him that Bomber Command was doing all it could for the oil campaign,
given the weather. But Harris refused this course: he felt compelled to
fight for the cause he believed in, even if it alienated others and compro-
mised his position in the eyes of his colleagues. He would not accom-
modate, conciliate, or play along in a collegial consensus. His actions
were determined not only by the way he had come to perceive the war
and his investment in a particular course of action, but also by his stub-
born personality.

Harris’s sensitivities about the position of the RAF among the services
played a role as well, inhibiting his willingness to prioritize targets in
Germany that offered potent, synergistic effects with the ground war.
Very much a central element of Harris’s debate with Portal was the
former’s contention that to use bombers “to deprive the enemy fighter
aircraft in order to stop the enemy opposing us in the air, or to deprive
him of oil to the same end in the air and on the ground” was to use
them “defensively.” This, in Harris’s mind, was a fundamental mistake
that denied air power the benefits of its greatest strength: the relentless
offensive designed to force the enemy into a hopelessly defensive posi-
tion.150 Here were strong echoes of Trenchard. Harris, far more than
Portal, Spaatz, Eaker, or Tedder, held a radical view of the role of strate-
gic bombardment in war. “A point of major difference between us,”
Portal wrote, “seems to be that you would apparently regard the oil
plan as a failure so long as the enemy continued to be able to fight at
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all, whereas we would regard it as successful as soon as the shortage of
oil began to have a really substantial effect on the enemy’s power to
resist.”151

After receiving Harris’s letter of 18 January 1945, Portal had to ac-
knowledge that his great efforts at persuasion had failed.152 Harris sim-
ply could not overcome his earlier prejudices against intelligence agen-
cies to see their work in a new light; indeed, he even suggested that the
Germans were likely locating oil plants underground or “inside ordi-
nary farm, village, town, and city housing.” Nor could he persuade
himself that attacks on oil facilities would do more damage to the Ger-
man war effort than city attacks had done—and would continue to do
if the Air Ministry would simply let him finish the job. Even in the face
of all Portal’s efforts to persuade him otherwise, Harris remained as
committed as ever to city bombing, which he felt certain was responsi-
ble for Germany’s distress and for the ongoing advance of Allied ground
forces on both the eastern and western fronts.153 When Harris closed
with a threat to resign (it was not the first time he had done so), Portal
backed off, writing, “I willingly accept your assurance that you will
continue to do your utmost to ensure the successful execution of the
policy laid down. I am very sorry that you do not believe in it but it is
no use my craving for what is evidently unattainable.”154 Portal was not
at that point prepared to remove Harris from command. Because of the
inherent difficulties in interpreting weather data, there was no way to be
absolutely sure that Harris was operating in contravention of Allied
bombing directives.155 Perhaps seeking a different approach to his prob-
lem, Portal (in February) raised the possibility of sending Harris to
Russia so that he could point out to Stalin, in person, the contribution
of strategic bombing to the Allied war effort. Harris, however, revealed
no enthusiasm for the mission.156

Despite all the attention that has been given to it in the literature, no
clear victor can be declared in the Portal-Harris debate. Even if one
were to gather all the existing weather records for the period, there
could be no final resolution to the question of whether Harris took
every opportunity to attack oil: weather data itself was subject to inter-
pretation that varied from individual to individual.157 It may be the case
that Harris did take every opportunity—as he perceived it—to attack
oil. And it may be the case that he did not. After the war, the Chiefs of
Staff’s Committee’s Technical Sub-committee on Axis Oil concluded
that oil “might possibly” have been bombed, but was not, on seven
nights and three days in the last three months of 1944.158 Despite the
difficulty of resolving the issue finally, several observations are worth
raising. First, despite his grudging rhetoric, Harris responded to pres-
sure from the Air Ministry: knowing he was under Portal’s scrutinizing
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eye seems to have made him inclined to devote more overall effort to
oil. For instance, Harris raised his total tonnage on oil from 6 percent
of Bomber Command’s total in October, to more than 24 percent in
November. None of the November total, however, relied on visual
methods.159 While this shift does not prove anything in itself, it seems at
least to imply that what was “possible” depended in part on what the
commander-in-chief was motivated to do. Second, a major part of
Harris’s argument had nothing to do with weather or operational lim-
itations: the assertion that the Germans would continue to find ways to
work around their oil shortage had everything do to with Harris’s own
assumptions, which were unrelated to data then available from reliable
intelligence sources. This in itself could not fail to raise Portal’s doubts
about the degree to which Harris had committed himself to attacking
oil on every possible occasion. And third, if Harris had been willing
earlier to change tactics only on the margin—an additional one or two
raids against oil per month by the enormously potent Lancasters—it
might have made a discernable difference to the German war effort.
Whether it might have precluded or greatly inhibited the Ardennes of-
fensive of December 1944 is very difficult to know, but it is certainly
one of the more intriguing “what ifs” of the war.

From January through April 1945, Bomber Command carried out 74
operations against 49 oil targets (38 at night and 36 in daylight). On
eleven occasions more than one oil target was attacked in a single night.
“Thus,” the official historians concluded, “if by no means a maximum
effort, the Bomber Command part in the oil campaign of 1945 was
intensive and concentrated. It was also exceedingly destructive and, in
combination with the even more frequent but somewhat lighter attacks
of the United States Strategic Air Forces, it proved to be a great deal
more than the already badly mauled oil industry could withstand.”160 In
a letter (on another matter) to Portal of 22 February 1945, Harris de-
scribed the oil plan as “a faith to which I am not only not a convert, but
against which I have waged unceasing and unrelenting opposition
within the widest limit of my duty and my subordination.” But, at the
end of the letter, he added, “I have tried my best in the Oil Plan, and in
everything else which I have been ordered to undertake.”161 Harris and
Portal remained in a truce of sorts until the end of the war, and Harris
never lost what was a genuine respect for Portal. Responding to a con-
gratulatory note sent by the CAS on 9 May 1945, Harris wrote (in an
unusually open and expansive way), “If we had differences of opinion
they were not personal—and in the outcome you were always right on
the things that mattered.”162

In the winter of 1944–45 the dispute over targeting was all the more
sensitive because the Air Staff was becoming increasingly concerned
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about its public image in the postwar period, in particular because of
the degree to which it had strayed from its initial intent to bomb only
military targets narrowly defined. Certainly they believed that their own
actions had been justified by German attacks on such places as Warsaw,
Rotterdam, and Coventry—as well as the V-weapon attacks on British
soil. But over time, and in particular as opportunities for more selective
targeting opened up, the issue had became more complicated. Still, con-
cerns of this nature were certainly tempered by the prevailing crisis at-
mosphere surrounding the Ardennes offensive, and the realization that
Germany was not yet defeated. New technologies including V-2 rockets
and jet-fighters (specifically the Messerschmitt 262) had revealed that
the führer still held an arsenal of daunting lethality. The first test of an
Allied atomic weapon was still months away. On 21 January 1945,
USSTAF’s Office of the Director of Intelligence circulated a grim mem-
orandum pointing out that Anglo-American armies had lost the initia-
tive in the West, and that the Luftwaffe had been able to rebound to a
degree “not considered possible by Allied intelligence some eight
months ago.” Though it recognized the many ways in which Germany
had been seriously weakened, it drew attention to the enemy’s Houdini-
like feats of recovery and, specifically, to jet aircraft, U-boats (which
then included Schnorkel-equipped submarines), and “secret weapons”
that the Reich might employ at any time. It recommended that the Al-
lies make every effort possible to deal Germany a “knock-out blow.”163

Finally, the Soviets were becoming increasingly difficult, and the upcom-
ing conference at Yalta promised to be tumultuous.

THE COMBINED BOMBER OFFENSIVE: 1945

This uneasy environment dominated the mood in early 1945. On 3 Feb-
ruary, USSTAF waged a large-scale attack against the city of Berlin,
implementing the remnants of the Thunderclap idea.164 The raid was
prosecuted in a less grandiose way than had been envisioned in the
original proposal, but the fact that it took place at all indicated
the lingering intuitive appeal of targeting for psychological effect, and
the overwhelming desire to see the war brought to a prompt end. In-
deed, USSTAF’s wide-ranging targeting choices for the month of Febru-
ary revealed an almost desperate quest for a decisive use of strategic air
power. One of the targeting priorities, in accordance with Tedder’s
transportation plan, was railways. During the Normandy campaign,
American bombers had dropped about nine tons of incendiaries per
month on French rail yards. In contrast, they dropped roughly 600 tons
per month on German rail yards between September 1944 and April
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1945. Of 38 marshaling yard raids (each containing more than 200 tons
of incendiaries) flown between 1 January and 30 April 1945, fully 75
percent were blind.165

The centerpiece of the war in Europe in early 1945, however, was the
Red Army’s move on Berlin. The Joint Intelligence Committee in Britain
postulated that a heavy flow of refugees from Berlin coinciding with the
westward trek of civilians fleeing the advance of the Soviet armies
would create great confusion and would interfere with the movement of
German armies to the battlefront. When DCAS Sir Norman Bottomley
discussed it with Harris, the latter argued that Chemnitz, Leipzig, and
Dresden might be added to Berlin as places where Bomber Command
could apply pressure to the Germans on behalf of the Soviets. The issue
developed urgency when Churchill became involved. The prime minister
was then interested in the role that air would play in the endgame in
Europe. He asked Sir Archibald Sinclair what plans the RAF had for
“basting the Germans in their retreat from Breslau.” After some debate
the Air Staff decided that, while oil should continue to be the priority
target, poor weather intervals would create opportunities for attacks on
eastern German cities such as Berlin, Leipzig, Chemnitz, and Dresden
for the purpose of causing confusion and hampering the eastward
movement of German troops. Sinclair sent Churchill a minute to that
effect.

The prime minister, anticipating something more dramatic, sent back
a sharp reply, which said in part, “I asked whether Berlin, and no doubt
other large cities in East Germany, should not now be considered espe-
cially attractive targets.” His response implied that he was not only
interested in making life rough for the Germans, but also impressing the
Soviets (on the eve of the Yalta conference) with the power of the Allied
strategic air forces. Churchill’s reaction prompted the Air Staff to in-
struct Harris to attack the previously identified cities in eastern Ger-
many in an effort to cause confusion behind the German lines.166 Portal
and Bottomley discussed the plan with Spaatz and Tedder, and, at a
meeting of the Allied air commanders on 1 February 1945, Spaatz read
his colleagues a copy of the new directive placing Berlin, Leipzig, and
Dresden on the target priority list just below oil.167

On the night of 13–14 February, the city of Dresden, swollen with
refugees fleeing the Eastern Front battles, was attacked by a force of
over 800 RAF bombers. On 14 February American bombers, using vi-
sually assisted H2X, bombed the Dresden marshaling yards with an
ordnance mix of 60 percent high explosives and 40 percent incendiaries.
The city was already an inferno.168 The attack on Dresden was at once
routine and exceptional. There had been nothing unusual in the plan-
ning or execution of the raid—nothing in particular to distinguish it
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from the other operations carried out by the Allied air forces at the
same time. The Eighth Air Force had already bombed the city’s “indus-
trial area” on 7 October 1944 and would do so again on 17 April 1945.
In addition, the Eighth would bomb Dresden’s marshaling yards again
on the nights of 15 February and 2 March. On the night of 14 February,
Bomber Command carried out a raid against Chemnitz, and on 26 Feb-
ruary the Eighth Air Force carried out another massive attack on Berlin
with over 1,000 bombers.169 At the end of the month, the United States
took the lead in Operation Clarion, which dispersed thousands of
bombers and fighters all across Germany to bomb and strafe transport
targets and targets of opportunity in Germany’s smaller cities and
towns.170 The Eighth’s bombers extended their Clarion operations over
two days (22–23 February) in part because of the perceived good re-
sults of the first day’s attacks. At the Allied air commanders’ meeting
held the day after the Dresden raids, the results were announced matter-
of-factly along with the results of other raids for the previous fortnight.
The minutes of the meeting did record, however, that Gen. Doolittle
pointed out “with the ‘greatest reticence’” that the smoke over Dresden
rose to 15,000 feet.171

New York Times coverage emphasized Dresden’s role as a transport
center, and stressed that its attack was part of a “great aerial offensive
in support of the Russian front.” Readers of the Times (London) were
told on 15 February that “Dresden is a place of vital importance to the
enemy” as “the centre of a railway network and a great industrial
town,” and as “a meeting place of the main lines to eastern and south-
ern Germany.”172 But a Times (London) editorial of 16 February pointed
to the air campaign’s “unprecedented fury.” The observation was em-
bedded in a largely congratulatory argument about strategic bombing’s
heavy impact on German oil and communications, and the difficulties
this posed for Reich Gen. Heinz Guderian. But perceptive readers
would have picked up on the implications of what was called “a new
and terrifying prodigy of air power.” In key respects, the Combined
Bomber Offensive had become different from previous years. Both Brit-
ish and American raids were, at this point in the war, unprecedented in
their size and sustained fury. With less to fear from the Luftwaffe and
with the results of an immense Anglo-American aircraft production ef-
fort fueling their efforts, the allies could lay waste to locations of their
choosing.173

Conditions in Dresden proved conducive to a firestorm. The 1,181
tons of incendiary bombs (of 2,646 tons total) falling from Lancaster
bombers kindled fires that merged into a vast, self-sustaining conflagra-
tion. There are no agreed-upon casualty figures from the Dresden raid;
they vary from 35,000 to over 100,000. It was impossible to count
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the dead, but the vast majority were women, children, and elderly—
noncombatants trying to escape war’s crossfire.174 In 1968 one historian
wrote perceptively, “In every sense, Dresden exemplifies the dangers of
carrying an idea to its logical conclusion.”175

The nature of the Times reporting on the allied strategic bombing
campaign (along with the almost daily accounting of British citizens
killed by German bomber and V-weapons attacks) had given British
citizens little reason to question that campaign, and—aside from some
notable exceptions like the Bishop of Chichester—they had not.176

Reading about Dresden, Times readers learned that the raid had caused
“fires everywhere, with a terrific concentration in the center of the
city.”177 As the results became known in Britain, questions were raised
about the means and ends of the strategic bombing campaign. Dresden
contained important railway lines and some industry, but it was cer-
tainly not one of Germany’s foremost industrial cities. Educated Britons
knew it mainly for its cultural life and its fine examples of Baroque
architecture. Was the raid, which took such a heavy toll on noncomba-
tants, really warranted, especially at what was clearly a late stage in the
war?

Churchill, who always had one eye toward posterity, was now be-
coming uneasy with the “fury” of the strategic air campaign. In a
pointed minute to the Chiefs of Staff, on 28 March, he argued that
there was no longer very much to be gained by continued heavy bomb-
ing, and that the time had come for a review of the “question of bomb-
ing of German cities simply for the sake of increasing the terror.” After
stating that “the destruction of Dresden remains a serious query against
the conduct of Allied bombing,” he insisted there was a need for “more
precise concentration on military objectives . . . rather than on mere
acts of terror and wonton destruction, however impressive.”178

Portal, unwilling to accept the prime minister’s sanctimonious turn-
about, took the bold step of demanding that the statement (which the
British official historians described as “among the least felicitous of the
prime minister’s long series of wartime minutes”) be withdrawn and
replaced by a version the Air Staff could more readily stomach. The
CAS was not prepared to allow Churchill to stand in harsh after-the-
fact judgment of a raid he had urged and was fully informed of ahead
of time. The prime minister’s revised minute of 1 April 1945 concluded,
“We must see to it that our attacks do not do more harm to ourselves in
the long run than they do to the enemy’s immediate war effort.”179

In a telegram to Truman of 14 April, Churchill argued that “the war
situation has now turned so much in our favour that the making of
these great explosions in German cities is no longer of its former
importance.”180
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Harris, unsurprisingly, was offended by allegations that Bomber
Command had attacked German cities “simply for the sake of increas-
ing the terror.” In a 29 March letter to Bottomley, he insisted that he
had followed and implemented government policy all along, and that
that policy had sanctioned attacks on German cities. Harris did not
believe that city raids constituted “terror bombing,” which to him
meant bombing solely for psychological effect. City attacks, he pointed
out, were not wanton, but strategically justified; they had “produced
the strategic consequences for which they were designed and from
which the armies now profit.” He argued further that city attacks ought
to be continued so long as they helped to save the lives of Allied sol-
diers, which, he felt, had been their justification all long. “To my mind,”
he wrote, “we have absolutely no right to give them up unless it is
certain that they will not have this effect.”181

Harris’s continuing obstinacy on this issue was derived in part from
his utter unwillingness to engage in pretense about the nature of
Bomber Command’s wartime work, and from his strong and wholly
undiminished view that such work had been worthwhile in its effects
and that it was fully justified as an act of war designed to shorten the
conflict and spare the lives of Allied soldiers. He was convinced and
defiant, and his natural stubbornness caused him to dig in his heels ever
harder as those around him raised the frequency and stridency of their
questions about Bomber Command. Harris felt that the Allied reaction
to Dresden was based on the same kind of misplaced sentimentality that
had caused the Air Staff to try to prettify the language used to describe
strategic bombing to the public. At the Allied air commanders’ confer-
ence of 1 March 1945, Harris had reiterated his unflinching commit-
ment to area bombing. Rather than the Dresden raid, he singled out a
Bomber Command attack on Pforzheim, explaining with satisfaction
that the whole town had been burned out, and that Bomber Command
“had now destroyed 63 German cities in this fashion.” He noted with
more than a hint of sarcasm that this kind of raid, “popularly known as
a deliberate terror attack” had “disputed value in certain quarters.”182

At this juncture Harris also was deeply concerned that the strategic
air offensive was not receiving appropriate credit for the work it had
done in clearing a path for advancing Allied armies, and that artillery
and tactical air forces were instead reaping an unearned reward in the
press. He was so troubled by this that he wrote directly to Eisenhower,
asking him to “see to it that as the armies advance, credit is given to us
for our efforts, and that what we have achieved is neither ignored by
army correspondents nor still less credited solely to the magnificent ef-
forts of the ground forces.”183 All throughout the war Harris felt that
Bomber Command was shortchanged in recognition compared to the
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army and navy. This was a matter of perspective, of course: there was
no dearth of press coverage of Bomber Command’s activities in wartime
British newspapers. But Harris’s perception that his crews were denied
press attention and that the Air Ministry did nothing to change the
situation helped fuel the sense of alienation and indeed persecution he
felt by the end of the war.184

In the meantime, the Americans were in the midst of their own tem-
pest. On 17 February an Associated Press war correspondent had issued
a dispatch (which had inexplicably cleared the censors) stating that the
Allied air chiefs “had made the long-awaited decision to adopt deliber-
ate terror bombing of German population centres as a ruthless expe-
dient to hastening Hitler’s doom.” The story was widely circulated
in the United States and to say the least it produced an awkward situa-
tion.185 The USAAF, with one eye fixed firmly on a postwar struggle for
service independence, had worked hard to maintain its image as a “pre-
cision” or “pin point” force—an image frequently sought through com-
parisons to the RAF. For instance, the USAAF’s glossy public relations
magazine, Impact, consistently attempted to stress the distinction be-
tween American and British bombing.186

Members of the American press, who generally took a pro-air power
stance and seemed to be enamored of the “precision bombing” image,
rarely challenged the official USAAF interpretation of events, even as
their stories described American bomb damage in terms of acres or
square miles destroyed. Convinced, perhaps, that strategic bombing was
the best possible substitute for costly ground battles of attrition, Ameri-
cans were disinclined to demand more rigorous and searching analysis
from reporters. During the war even liberal and religious journals of
opinion were, generally, either supportive of or silent on American stra-
tegic bombing. The New Republic for instance, largely dodged the issue
of bombing from 1943 to 1945, publishing one article the purpose of
which was simply to celebrate the capabilities of the B-29 bomber. In
April 1943 the journal did, however, run a short news brief pointing out
that two respected British papers (The New Statesman and The Tri-
bune) had printed stories indicating that American bombing was killing
innocent civilians. Disinclined to give credence to the British view,
which conflicted with their own interpretation of events, the editors
suggested that the newspapers had been “misled.” Arguing that more
information was needed, the editors added, “The impression among
Americans has been that high level bombings from our planes is not
wildly inaccurate, as these papers claim.”187

Unsurprisingly, the AP story generated a great flurry of uncomfort-
able activity inside the USAAF.188 Arnold requested an immediate clari-
fication of USSTAF targeting policy—perhaps ironic in light of his on-
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going interest in the war-weary bomber project. Maj. Gen. Frederick
Anderson responded for Spaatz, who was then in the Mediterranean.
He argued that nothing in American policy or practice had changed.
USAAF representatives in Washington—attempting hurriedly to rectify
the situation—held a press conference on 21 February, which pointed
out that while the story was sent to newspapers in good faith, it was
based on a grave misunderstanding and did not reflect the policy of
either Supreme Allied Headquarters in Europe, nor the Headquarters of
the Army Air Forces.189 The spokesman explained that American airmen
had concluded that indiscriminate attacks were “wasteful and ineffec-
tive” and thus such attacks were passed over in favor of the policy of
“precision bombing of selected military targets.” He concluded by em-
phatically assuring the gathered press that “we have never done deliber-
ate terror bombing . . . we are not doing it now . . . we will not do it.”190

General Marshall and Secretary of War Henry Stimson explained that
the Dresden raid had been undertaken at Russian request. This was not
technically correct because while the Soviets had suggested that Anglo-
American bombing might aid the advance of Soviet armies by attacks
on Berlin and Leipzig, they had never specified Dresden.191 As it turned
out, the story did not generate profound public interest in the United
States. Headlines in those weeks tended to concentrate on the great bat-
tles being waged in the Pacific, the Yalta Conference, and the advance of
ground armies in Germany and the Philippines.192

The flap following the Dresden raid caused USSTAF to implement a
new press policy that called on public relations officers to emphasize the
military nature of targets attacked and always to describe raids (even if
they were aimed at city centers) in terms of specific targets contained
within them. Concerns about acknowledging “city areas” as targets
found expression in some statistical compilations. One USSTAF work-
ing paper, “Review of Bombing Results,” ceased to acknowledge any
city area targets after January 1945—whereas from January 1944 to
January 1945 it acknowledged 45,036 tons on “cities and towns.”193

The two most frequently cited Eighth Air Force statistical summaries
for the entire war period do not list the target categories “city areas” or
“towns and cities” at all, whereas monthly statistical surveys always
listed a “city areas” category. The postwar United States Strategic
Bombing Survey ultimately edged around the problem by using the term
“industrial areas,” a category defined to include cities, towns and urban
areas, public utilities (including gas, electricity, water), and government
buildings.194

As the long winter of 1944–45 faded into spring, it became ever
clearer that the Third Reich finally was in the throes of collapse. Despite
admitting that the “operational considerations which have in the past
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necessitated area attacks still exist,” the British Joint Chiefs of Staff
argued in early April that “at this advanced stage of the war no great or
immediate additional advantage can be expected from the attack of the
remaining industrial centres of Germany.” (At a practical level, the Al-
lies were now beginning to concern themselves, too, with reconstruc-
tion.) While recognizing that area bombing might still be required to
overcome remaining pockets of German resistance—and thus no direc-
tive should exclude it—they argued that “area bombing designed solely
with the object of destroying or disorganizing industrial areas should be
discontinued.”195

Harris felt this was one more denial of his opportunity to deliver
Germany a coup de grace. Since he had become so deeply invested in
the area campaign—dedicating all his efforts for nearly three years to
prosecuting it ever more efficiently—it was very difficult for him to
change course. In the waning months of the war he felt that the Air
Staff had denied him not only the opportunity to bring his efforts to a
crescendo, but also the credit that would have accompanied such an
achievement. In January 1945, long after his battle of Berlin had failed,
Harris still insisted that attacking the remaining major cities in Ger-
many, and “bringing a great weight to bear on Berlin” would be “the
end” of the Third Reich. “It is for this reason,” he told Portal, “that I
am personally so upset at this sudden change of horses in mid-stream
after the three years of tremendous effort we have put into the alterna-
tive policy.”196

On 19 April the Combined Chiefs of Staff recommended a new
bombing directive, which came into effect formally on 5 May. It spe-
cified that the main mission of the strategic air forces would be to pro-
vide direct assistance to the land campaign.197 On 25 April the American
Eighth Air Force flew its last raid of the war; the following day the
Fifteenth Air Force flew its last raid. Bomber Command Lancasters,
which recently had been dispatching twenty-two-thousand-pound
“Grand Slam” earthquake bombs, could now take up the rather more
pleasant duty of bringing Allied prisoners of war out of formerly Nazi-
occupied lands. But the war, for Bomber Command crews and for Sir
Arthur Harris in particular, would end on a bitter note. Churchill, in a
further effort to downplay strategic bombing in the public mind, de-
clined to offer Bomber Command its own campaign medal. The prime
minister had not mentioned Bomber Command in his victory speech,
and he scarcely mentioned strategic bombing in the six-volume epic he
would later write on the war. For Harris, the denial of recognition to his
personnel, in light of the sacrifices they had made throughout the war,
was an inexcusable affront—further evidence of the preference continu-
ally given throughout the war to the older services. In early June, he
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vented his bitterness to the Secretary of State for Air: “[W]henever the
armies succeed in doing anything more useful and spectacular than a
retreat, a medal is immediately announced for them. When Bomber
Command carries on the offensive alone for two years no medal is
struck for them—and a share in one is only awarded as an afterthought
for crews only.”198

THE USAAF AND THE FIREBOMBING OF CITIES: JAPAN, 1945

As the war in Europe reached its end stages, British and American
bombers in that theater began preparing for redeployment to the Far
East, where their combined power, added to existing might of the Pa-
cific bombing fleet, would be loosed on the Japanese home islands.199 In
a letter to Bottomley at the end of March, Harris concluded with the
following rhetorical question: “Japan remains. Are we going to bomb
their cities flat—as in Germany—and give the armies a walk over—as
in France and Germany—or are we going to bomb only their outlying
factories and subsequently invade at the cost of 3 to 6 million casu-
alties?”200 At the time of his writing, the Americans already were in the
midst of a campaign to bomb Japanese cities flat.

Beginning in 1944, American bomber forces operated in the Japanese
theater under the direction of the U.S. Joint Chiefs of Staff, with Gen.
Arnold in direct command of the newly formed Twentieth Air Force.201

Just less than a year later, on the night of 9–10 March 1945, American
B-29 bombers launched what proved to be the single most deadly raid
of the war: sixteen square miles of Tokyo were burned out, and no less
than 80,000 residents were killed. The Tokyo raid had marked a turn in
the American air campaign in the Far East; it came after months of
frustration and stagnation. But it was not an abrupt turn. Plans to at-
tack Japanese cities with incendiary bombs had been in the works for
years.

The Americans had long been aware that the structure and nature of
Japanese cities made them especially vulnerable to fire. In the 1920s,
while the U.S.-Japanese antagonism was yet in its early stages, Billy
Mitchell had noted that Japanese cities were built from inflammable
materials like wood and paper. This idea influenced thinking at the Air
Corps Tactical School and, in 1939, instructors there taught their stu-
dents that large sections of Japanese cities “are built of flimsy and
highly inflammable materials.” They argued that the earthquake disas-
ter of 1924 “bears witness to the fearful destruction that may be in-
flicted by incendiary bombs.”202 In 1940, Gen. Claire Chennault, who
had been hired in 1937 as an advisor to the Chinese Air Force, suggested
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a China-based air campaign against Japan that would include the use of
incendiary bombs against Japanese cities. Washington policymakers, in-
cluding the president himself, enthusiastically embraced the plan as a
way to check Japanese advances without arousing domestic opposition
to war. But plans to put bombers in the hands of the Chinese aroused
concerns in the War Department—in particular, such an effort would
delay getting more bombers to the British, who were then making im-
mediate and desperate demands for them. As anxieties about Japan con-
tinued and intensified, a number of highly placed Washington officials
maintained an interest in the prospects for air war against Japan—and
for fire raids against Japanese cities.203

In 1941 theory and speculation were increasingly replaced by con-
crete plans as the Intelligence Division of the Air Corps began to collect
data on Japanese economic targets. By July, the Air Corps was ferrying
B-17s to the Philippines, hoping to deter Japanese expansion, and to
interdict it if it flowed southward. This decision, as Michael Sherry has
pointed out, “measured the desperation about the Far East and the opti-
mism about the bomber’s potential that arose despite the formidable
practical obstacles to deployment of the big bombers.” This optimism
was nowhere so strong as in civilian circles: Secretary of War Henry
Stimson proclaimed that the bomber had “completely changed the strat-
egy of the Pacific.”204 Such optimistic assessments rested in part on the
idea that the Japanese were intensely afraid of aerial bombing, and that
they would be prone to panic or collapse in the face of it. In an ulti-
mately vain effort to deter the Japanese, Gen. George Marshall in mid-
November threatened to “set the paper cities of Japan on fire.” But the
comment was more than simply a deterrent threat: Marshall knew that
incendiary weapons, which had limited use against military targets,
were being shipped to the Philippines, and that U.S. airmen were pre-
paring plans for an aerial offensive against Japan. The Americans hoped
to overcome the long distances in the Pacific by having Luzon-based
bombers land in the Soviet Union once they had bombed their Japanese
objectives. General Marshall made vigorous though ultimately futile ef-
forts to win Soviet permission for the plan.205 In the meantime, popular
American journals speculated about U.S. incendiary attacks on Tokyo.
By February 1942 the U.S. Air Staff had identified areas of Tokyo par-
ticularly vulnerable to fire attack.206

Once the war was underway, planning for the air campaign against
Japan went on in several different circles, including the Air Staff and the
Committee of Operations Analysts (COA). President Roosevelt, fearing
that the Pacific war might be an intolerably protracted affair, urged a
shortcut, again suggesting the possibility of using Siberian airfields in a
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bid to attack “the heart of Japan.”207 Earlier he had endorsed another
route to the same end. On 18 April 1942, sixteen B-25 bombers had
departed the carrier Hornet to wage an aerial assault on Tokyo. Led by
Gen. James Doolittle, the raid was intended to deliver a blow to Japa-
nese morale, to give the Chinese a shot in the arm, and, more con-
cretely, to persuade the Japanese to pull fighter squadrons out of com-
bat theaters and back to the home islands. Though the targets of the
“Doolittle raid” were industrial and military facilities, the bombs scat-
tered into residential areas. Though the brazen attack was heralded in
the American press, and though it caused the Japanese to rethink some
parts of their grand strategy and reallocate resources in ways that were
ultimately advantageous to the Americans, it made clear the operational
difficulties of operating in the Far East: the planes were lost in their
attempts to make it back to Chinese (and in one case Siberian) territory.
The Japanese government used the raid as an excuse to tighten controls
over its population.208

As government officials prioritized aircraft manufacture, planners
sought ways to employ bombers in the Far East. New B-29 bombers
offered greater range if suitable bases could be found for them. Looking
for a solution (and under continued pressure from Roosevelt), the Air
Staff fastened on the idea of staging bombers out of India, using ad-
vance bases in China for refueling and loading bombs. This plan went
forward even though it was understood that, in time, the Marianas Is-
lands would offer even better staging opportunities for bomber opera-
tions. And new weapons entered the scene as well. In 1943 a cloth
streamer attached to the recently developed M-69 incendiary bomb
(filled with jellied gasoline, or “napalm”) stabilized it in flight. It proved
the most successful incendiary bomb employed in trials (May–September
1943) against the mock “Japanese village” at the Dugway Proving
Ground, Utah, which consisted of two dozen houses made with con-
struction materials like those used in Japan.209

By 1943 targeting for the Japanese theater reflected the ongoing pri-
oritization of selective bombing of key industries, along with the in-
creasing lure of urban incendiary bombing. A March report prepared by
AAF Headquarters selected eight target systems consisting of fifty-seven
key targets. At the same time, a COA plan and a joint U.S.-British tar-
geting effort were underway. The latter indicated that bombing would
likely be a prelude to invasion, and thus would need to deal a significant
blow to Japanese war industry. Bomber bases would be spread over a
wide area, but basing in China—despite logistical difficulties—would
offer the best operational possibilities. A Combined Chiefs of Staff plan
released shortly thereafter listed the Japanese aircraft industry as the
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most important immediate target. This plan, too, envisioned operations
out of China. But it postulated that the planned offensive could not be
completed until October 1945.210

At the same time, investigations into the potential of urban incendi-
ary attacks were ongoing. A study appearing in early 1943 indicated
that Japanese industry and population were concentrated in a small
number of large cities, and that these were vulnerable to the effects of
fire. The Americans, however, had not lost their concern about moral
and legal questions; indeed, a May 1943 request for a study of the
prospects for urban incendiary raids admonished, “It is desired that the
areas selected include, or be in the immediate vicinity of, legitimate mili-
tary targets.”211 Such a request not only helped to ease the consciences
of those requesting the report, but allowed for urban and selective tar-
geting to be conflated in the minds of those doing the targeting. A pa-
tina of legitimacy was thereby applied to raids that were, in both con-
ception and in operational technique, urban-incendiary attacks. This
would mean, inevitably, that the “indirect effects” of bombing would be
elevated to a position of increased prominence, thereby upending the
theory revered at ACTS. But planners worked around this problem by
looking for the advantages of indirect effects. Applying logic similar to
that used by the British when they switched to area bombing, they spe-
cified the disruption and dislocation of the work force as an explicit
motive for their targeting decisions. At the Quebec Conference of Sep-
tember 1943 General Arnold presented “An Air Plan for the Defeat of
Japan” in carefully chosen but rather tortured language, including “the
dislocation of labor by casualty.”212

Inherent in any plan for incendiary attacks on cities is the acceptance
of large numbers of casualties among those not in military uniform.
Some of those, surely, would be engaged in war work—but many more
would not be. This was well understood by planners, although it was
eased in many instances by self-justifying rhetoric. And, while it raised
the concerns of some of them, it did not prevent them from going ahead
with both the conceptualization and prosecution of urban incendiary
raids. Another targeting report, released in October, highlighted the
congested, flammable nature of Japanese cities. Twenty cities, noted the
authors, contained 22 percent of the Japanese population, 53 percent of
all the targets, and 74 percent of all the targets listed on the March
1943 target priority list. Some 1,600 tons of M-69 incendiary bombs
might destroy all twenty cities. A COA report released two weeks later
came to similar conclusions.213 This line of thinking was similar to that
elaborated in the detailed and careful graphics contained in Harris’s
“Blue Books.”

While two different approaches to targeting were now clearly on the
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table, nothing had as yet been settled. The groundwork for urban incen-
diary attacks had been established, but the AAF’s instinct for selective
targeting continued to coexist with it. In November 1943 a COA target-
ing list prioritized shipping, aircraft, steel, and urban areas. And target-
ing lists produced by other agencies in 1944 continued this pattern. An
updated COA list (of June) listed in order: aircraft, coke, oil, elec-
tronics, bearings, urban areas, and shipping. It noted that urban areas
could be attacked using blind bombing methods. In the same month,
the COA established the Joint Incendiary Committee, to focus on the
possibilities of destroying six important urban areas on the island of
Honshu. In September its subcommittee recommended undertaking
such a campaign with massive force in a concentrated time frame. Plan-
ners estimated 560,000 casualties. In October 1944 the National De-
fense Research Committee suggested that just over nine thousand tons
of incendiary bombs could burn out twenty-two Japanese cities. This
approach, the authors maintained, held the prospect of shortening the
war and saving lives. They edged around the ethical questions by assert-
ing simply that they would have to be settled at higher levels.214

When bombing operations began in the Pacific theater, they slammed
immediately into the daunting logistical and operational difficulties of
functioning over enormous distances and in difficult conditions.215 In the
summer of 1944 the Twentieth Bomber Command began operations in
the China-Burma-India theater. Its B-29s had reached Karachi via Gan-
der, Newfoundland, Marrakech, and Cairo. But the Twentieth, com-
manded by Gen. Kenneth Wolfe, faced a painfully slow build-up of fuel,
ordnance, and supplies, due to the formidable problems of bringing it in
by air “over the hump” of the Himalayas. (To deliver eight tons of fuel
and cargo, a converted bomber required twenty-eight tons of gas for the
round trip.) Other problems proved overwhelming as well. Not only did
crews have trouble reaching and finding targets, they had trouble get-
ting home again. Fully 70 percent of the Twentieth’s bombers lost were
lost to causes other than enemy action. General Arnold fired General
Wolfe less than a month after the Twentieth’s first combat mission.216

Wolfe was replaced by Gen. Curtis LeMay, who, in Europe, had proven
himself a determined and technically proficient combat commander—
much like Harris.

LeMay did what he could to improve the combat performance of his
organization, but, in light of the problems posed by the theater, he had
only modest expectations. He insisted that an alternative staging area be
sought. In the meantime he used the opportunity to train his crews and
to learn from experience. In December, LeMay was persuaded by his
immediate superiors to fly an incendiary attack on Hankow, a Chinese
city being used as a base for Japanese operations. The raid was consid-
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ered a great success by the Americans.217 By that time the Twenty-First
Bomber Command, under Gen. Haywood Hansell, had commenced its
own bombing operations out of the Marianas Islands. On 24 November
the Twenty-first carried out its first large-scale attack on the Japanese
homeland. General Hansell, a former staff officer, was a product of
ACTS and one of the authors of AWPD/1. Unsurprisingly, he was a
proponent of selective targeting. But Hansell’s early attempts against
Japanese industry, with priority placed on the aircraft industry, were
disappointing—indeed they produced little consequential damage. This
made Arnold particularly uneasy, for he feared that if American
bombers did not make headway in an air force controlled operation,
they would be parceled out to army and navy theater commanders.218

The B-29 bomber was the backbone of the Twenty-first Bomber Com-
mand. The large plane—the air force’s “three billion dollar gamble”—
was to be a war-winning airplane, and thus it had much to prove. The
AAF and General Arnold in particular had staked a great deal on the
plane. After the second experimental B-29 flew successfully on 27 June
1943, manufacturing sites were set up in Wichita, Kansas; Marietta,
Georgia; Omaha, Nebraska; and Seattle,Washington. B-29s were hur-
ried off assembly lines to meet President Roosevelt’s pledge that 200 of
the aircraft would be ready for combat in Asia by March 1944. But the
rush—off the drawing board and off the assembly line both—had costs:
the aircraft suffered engine failures, fires, dead power plants, and
jammed gear boxes. Thousands of modifications were required to make
the plane operationally reliable and effective.219

The manifold teething problems of the B-29 were a major factor in
Hansell’s (and Wolfe’s) difficulties, but the weather over Japan was even
more of an obstacle. Constant cloud cover, and the prevailing winds of
the jet stream (which were imperfectly understood at the time), made it
nearly impossible for bombers to keep and hold formation and to bomb
their targets accurately. These problems were exacerbated by the unsat-
isfactory nature of weather forecasting in the theater and the fact that,
due to the long distances being flown, navigational errors could not be
corrected: aircraft that went astray either had to return early or bomb a
target of opportunity.220

As the failures mounted, General Arnold grew impatient with Han-
sell. Like other American commanders and politicians, Arnold was anx-
ious to see the war end as quickly as possible; he hoped that aerial
bombing would play a conspicuous role in final victory, vindicating ex-
penditure on the B-29, and enhancing the USAAF’s chances for full in-
dependence after the war. The setbacks in the European theater in the
autumn of 1944 only increased his determination to push hard in the
Far East. In mid-December, Arnold’s deputy, Gen. Lauris Norstad, con-
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veyed to Hansell an “urgent requirement” for a full-scale fire raid on
Nagoya. Hansell undertook it reluctantly, arguing that he did not want
to diverge from the priority mission of “precision bombing” just at the
moment when, he believed, results were within his grasp.221

Hansell fully understood that the COA had emphasized the vulner-
ability of Japanese cities to incendiary attack, and his own daylight tac-
tics had included incendiaries, in particular for use against “home
shop” production in Japanese cities. He knew, too, that nighttime incen-
diary raids were in the original plans for the air war in the Far East. But
he had an instinctive attraction to selective targeting and he believed—
in accordance with the plans he had seen before leaving Washington—
that nighttime area raids were to be undertaken as a “last resort, and
only if precision bombing proved infeasible or failed to do the job.”222

He did not feel that events yet compelled such drastic measures. His
read of the situation, however, was too complacent. Arnold was impa-
tient, and, while Hansell had been dedicating himself to tactical and
operational considerations in the theater, Washington-based plans for
the air war in Japan had been changed to raise the priority of area
incendiary missions. As Michael Sherry has pointed out, Hansell’s fail-
ure to comprehend fully the situation was understandable: “[T]he vague
circumlocutions employed and the incremental way by which new as-
sumptions crept into planning obscured the shift.” It was obscured as
well, by the unwillingness of Arnold and his staff to admit that they
were contemplating a marked change in tactics.223

In January, Arnold opted for a reshuffling of command in the Far
East. He was anxious to consolidate operations in the hands of his more
experienced field commander, but he was anxious as well to move
Hansell out of the way. When LeMay took over the consolidated B-29
operations he did so with the understanding that he was to produce
results as rapidly as possible. In his memoir, Hansell would argue that
Arnold had become more impressed by tonnages dropped than by (less-
knowable) estimates of damage done: “[S]tatistics of tons of bombs
dropped and of sorties flown,” he complained, “are easily compiled,
seem factual and specific, and are impressive. Photographs of burned
out cities also speak for themselves.” While recognizing the many pres-
sures that had made Arnold impatient, Hansell nonetheless pointed out
that “time had become an obsessive compulsion” in the Washington
headquarters of the USAAF. He was right: Washington was in a hurry.
Convinced that he had been diverted from the right course, Hansell
lamented that “General Arnold did not understand what the Twenty-
first Bomber Command had gone through or had achieved.”224

LeMay’s assumption of a new position, consolidating the operations
of the Twentieth Air Force, coincided with a strengthening of the B-29
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force in the Pacific. But LeMay acted on his own initiative to enhance
the prospects for planned incendiary attacks. Knowing that his deci-
sions would not be censured, he made tactical changes that would in-
tensify the nighttime raids. He stripped his B-29s of their defensive ar-
mament, filled their bomb bays with incendiaries, and flew them over
Japanese cities at low-level. Against the bloody backdrop of the battle
of Iwo Jima, General LeMay said of the 9 March raid, “If the war is
shortened by a single day the attack will have served its purpose.”225

Over the course of the following months, LeMay and his bomber force
waged an area bombing campaign of terrible fury, attacking sixty-six
Japanese cities with incendiary weapons.226

On 2 August, just days before the attack on Hiroshima, American
bombers flew the largest single aerial strike in history, dropping 6,632
tons of bombs and burning out the cities of Hachioji, Toyama, Naga-
oka, and Mito.227 Once the incendiary campaign was underway, it gener-
ated few questions among the American press or public, even though
the details of the tactics being used were readily discernable to news-
paper readers. The Disney-produced film Victory Through Air Power,
based on Alexander de Seversky’s 1943 book of the same title, had
helped prepare the ground. Using the destruction of Tokyo for its cli-
mactic final scene, the film “cultivated popular expectations for a vir-
tuous campaign of annihilation against Japan.”228 The Nation was one
of the few journals to question the bombing. Addressing raids flown
against Tokyo, Nagoya, Osaka, and Kobe, the anonymous author of
one article observed, “At least twenty-nine square miles of the four
cities were burned out in the first four attacks, which makes the A.A.F.’s
insistence that these were ‘precision’ raids a little puzzling.”229

In its internal history written at the time, the USAAF did not cite
“undermining enemy morale” as a reason for the shift to the nighttime
incendiary attacks. While recognizing that their tactics represented a
“radical departure from the traditional doctrine,” they attempted to
maintain consistency by arguing that they “were not conceived as terror
raids against the civilian population.” The authors explained, “The Jap-
anese economy depends heavily on home industries carried on in cities
or settlements close to major factory areas. By destroying these feeder
industries the flow of vital parts could be curtailed and production dis-
organized.” And they added, “A general conflagration in a city like
Tokyo or Nagoya might have the further advantage of spreading to
some of the priority targets located in those areas, making it unnecess-
ary to knock them out by separate pinpoint attacks.”230

In the European theater the Americans focused on intentions rather
than outcomes. In doing so, they had persuaded themselves that they
were being true to the concept of “precision bombing” even when such
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bombing was desperately inaccurate. In the Far Eastern theater, the
Americans worked hard to link their actions to the general philosophy
behind the industrial fabric theory. But in many respects the Americans
followed a path similar to the one the British had followed in Europe:
rationalizing their choices by reference to the particular psychology of
the Japanese, and to the indirect effects of area bombing. To this the
Americans added arguments about the peculiar structure of Japanese
industry. Looking for a way to end the war quickly, and faced with
operational problems even more daunting than those in Europe, Arnold
further loosened whatever constraints remained on American bombing;
he was unwilling to wait around for those slow to embrace the new
methods.

If the inflammability of Japanese cities was folded into an argument
about efficiency, it was also recognized as a way of capitalizing on an
exploitable weakness and on Japanese fears of air attack. And the tone
of the public relations information on the air war in Japan belied the
notion of a campaign based solely on economic considerations. As the
noose tightened around Japan, the air force was anxious to claim its
share of the credit. Once victory was achieved, this desire intensified.
The exuberant language of the New York-based Office of Information
Services, Headquarters Army Air Forces, revealed that if killing Japa-
nese and lowering popular morale was not the principal focus of the
incendiary raids, it was certainly seen as a beneficial side effect. One
release, called “Highlights of the Twentieth Air Force,” displayed an
unrepentant tone of vengeance and celebration, exclaiming that the
“Twentieth Air Force Blitz” against Japan culminated in a “fiery perfec-
tion” of “jellied fire attacks” that “literally burned Japan out of the
war.” The “vaunted Twentieth” had “killed outright 310,000 Japanese,
injured 412,000 more, and rendered 9,200,000 homeless.” For “five
flaming months . . . a thousand All-American planes and 20,000 Ameri-
can men brought homelessness, terror, and death to an arrogant foe,
and left him practically a nomad in an almost cityless land.”231

In his final war dispatch (published after the conclusion of hostilities),
General Arnold included a map of Japan, showing each of the sixty-six
cities that had been firebombed. To help policymakers and the Ameri-
can public appreciate the nature of the achievement, each Japanese city
had listed next to it the name of an American city of roughly the same
size. In the text accompanying the graphic, Arnold admitted that casu-
alties had caused “significant effects in the dislocation of industrial
manpower and on enemy morale.” “The Japanese,” he noted with satis-
faction, “have stated that air attacks killed 260,000, injured 412,000,
left 9,200,000 homeless, and demolished or burned down 2,210,000
houses.”232 Just as Harris had celebrated Bomber Command’s destruc-
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tion of over sixty German cities, so too did Arnold celebrate his destruc-
tion of over sixty Japanese cities.

If race alone did not determine the nature of the air war in the Far
East, it certainly intensified a campaign already characterized by strong
emotions and forces: temptation, frustration, momentum and zeal. And
race did account entirely for the rhetoric associated with the Far Eastern
air campaign. Hatred of the Japanese, and the course of the war in the
Pacific made American planners confident that the American people
were unlikely to object to or to raise many questions—at the time or
later—about fire raids against Japanese cities.

In Japan the Americans did not wholly abandon their preferred theo-
ries of air warfare. As in Europe, American bombers typically returned
to selective targeting whenever weather permitted. But the willingness
of American planners and policymakers to cross the line and prosecute
mass fire raids on a repeated and systematic basis represented a descent
to a new and terrifying level in the hell of total warfare. And it surely
helped to smooth the way—intellectually and emotionally—for the
atomic attacks that would follow. On 6 August, over Hiroshima, no
moral threshold was crossed that had not been crossed much earlier in
the year.233 Those military planners who knew about the atomic bomb
before it was dropped viewed it as another tool in the Allied arsenal. If
they hoped it might have an impact, they did not assume it would end
the war. Planning for a ground invasion went on as usual, conventional
air raids on a variety of Japanese targets took place in between and
after the two atomic attacks, and the navy continued its stranglehold on
enemy shipping and supply. The Japanese military, government, and
population were to be afforded no relief and no quarter until surrender
was achieved under terms then being contested at the highest political
levels.

ASSESSMENT AND RESULTS

On 30 April 1945 the Air Ministry and USSTAF issued a joint state-
ment on the strategic bombing offensive. Naturally, both organizations
were interested in highlighting the contributions of bombing to victory
in Europe. They stressed the following: (1) the achievement of air supe-
riority before the invasion of Normandy; (2) the reduction of the Ger-
man oil supply; (3) the use of bombers to isolate battlefields, to interdict
supplies, and to encircle ground troops; (4) the delivery of unprece-
dented levels of explosives; and (5) the reduction of the numbers and
potency of enemy special weapons, including V-bombs and jet aircraft.234

This assessment of the contribution of the bomber forces to victory in
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Europe would not be the last word on the subject, however. Other,
more elaborate evaluations were already underway and would come to
fruition in the aftermath of the war. But the significance of the air
campaign—the political and moral arguments that grew up around it
during and after the war, and the high stakes involved for the different
organizations affected by the results—would insure that evaluations of
it would be contentious and contested. Lives had been lost, large sums
had been invested, and national and individual reputations had been
put on the line. Neither the American bombing survey nor the more
limited British evaluation would fully answer critics’ questions or estab-
lish unchallenged guidance for future air campaigns. Indeed, the British
survey would remain a rather obscure document, narrowly circulated
and, until recently, available only in a few archives.235

The British were interested from the outset in a joint survey to assess
the Combined Bomber Offensive. But the Americans, particularly Gen-
eral Spaatz, resisted this vigorously. In the spring of 1944, when the first
suggestions for a survey were circulated in USAAF circles, Spaatz in-
sisted on a wholly American effort. He put forward some official and
bureaucratic reasons for avoiding a joint assessment, and these had
their own validity. But they were largely cover for Spaatz’s primary con-
cern: that the USAAF and RAF efforts would end up merged in the
public mind, with deleterious consequences for the USAAF. The ques-
tion was not settled until late in the summer, when American delays
finally convinced the British that a joint survey was not a live option.236

The American survey got underway formally in the autumn of 1944
when General Arnold inquired if Franklin D’Olier, the president of the
Prudential Insurance Company of America, would be willing to serve as
the chairman of a comprehensive survey of the effects of strategic bomb-
ing by the USAAF. D’Olier accepted, ultimately heading up an organiza-
tion of some 350 officers, 500 enlisted men, and 300 civilians—many of
them highly trained economists, managers, and businessmen. Those in
key posts, besides D’Olier, included Henry Alexander (vice-chairman),
George Ball, Paul Nitze, Theodore Wright, Fred Searls, and John Ken-
neth Galbraith. Their job was to produce an independent, objective re-
port (not issued under the auspices of the United States Army Air
Forces) on wartime bombing.237 Though USAAF leaders initially sup-
ported a wholly independent report, they grew anxious that it might
evaluate only the results of the war, without adequately considering the
course of the war, and the challenges it posed. Their concern was acute
enough that General Spaatz authorized a separate study, under his di-
rector of intelligence, titled “The Contribution of Air Power to the De-
feat of Germany.” It stressed the long struggle for air supremacy and the
large air effort devoted to ground support operations.238 Fully cognizant
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of their upcoming battle for service independence, USAAF leaders
wanted to insure that their own perspective on the war was known and
available to others.

The personnel of the United States Strategic Bombing Survey (USSBS)
followed the advance of front line troops in the end stages of the war,
examining bomb damage and interviewing factory managers and local
German officials.239 This work, undertaken so closely on the heels of
advancing armies, was often dangerous. USSBS personnel produced re-
ports on key targets systems, as well as more than 200 special reports
on a variety of topics, such as the influence of weather upon bombing
operations. In all, over 330 reports and annexes were released for print-
ing in 1946. Two special reports on the war in Europe—the Over-all
Report (European War), and the Summary Report (European War)—
were the focus of attention when the survey conclusions were released
publicly and became the most widely cited portions of the survey for
Europe.240 The Summary Report for the Pacific war, written mainly by
Paul Nitze, was the most widely read portion of the survey assessing the
Far Eastern campaign. These three reports were the only ones that bore
the unqualified approval of the USSBS chairman’s office.241

The statistical analyses supporting the USSBS European reports were
based on questionnaires submitted to industrial firms in Germany, ex-
amination of the internal records of those firms, and interrogation of
their managers. While these methods were more rigorous than those
employed for the First World War bombing surveys, they had inherent
disadvantages based on the unreliability of the answers. Frequently the
firms questioned did not have all the data required, and in some cases it
was impossible to know if the figures utilized by analysts were actual or
instead merely estimated production levels. Survey officials sought to do
the best they could under the circumstances, and attempted to correct
for errors as often as possible.242 The nature of the USSBS, with so many
different reports under the control of so many different individuals,
meant that it would be large, unwieldy, and comprised of a variety of
opinions—some radically at odds with one another—regarding the con-
tribution of strategic bombing to the war effort. Because the survey was
so broad in scope and contained so much data, it subsequently has been
used to support a range of differing arguments about bombing.

Though disappointed by their failure to persuade the Americans to
undertake a joint survey, British officials continued making plans for an
independent investigation. The British Joint Chiefs approved a plan in
principle by the Chiefs of Staff on 10 August 1944, and in the autumn
various parties having some stake in the outcome of a British survey
began jockeying for position. Professor Solly Zuckerman, who had been
Tedder’s principal advisor and who was now a guiding force in the
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newly established Bombing Analysis Unit of the Supreme Headquarters,
Allied Expeditionary Forces (SHAEF), urged a scientific study to com-
pare the results of area and precision bombing. Harris suggested a lim-
ited survey done mainly by Bomber Command personnel who had an
intricate knowledge of the workings of the force, but who, soon after
Germany’s defeat, would depart for their civilian occupations. These
individuals, Harris suggested, would spend six to eight weeks investigat-
ing a small sample of German cities “with a view to confirming or refut-
ing theories which have already been built up on the evidence avail-
able.”243

But the Air Ministry set out its own course, planning the establish-
ment of a British Bombing Survey Unit (BBSU), which was ultimately to
be absorbed by a larger British Bombing Research Mission (BBRM). In
November 1944 this plan went to Churchill, who did not respond until
January, when—to the surprise of those involved—he refused it. The
prime minister, who was anxious about what such investigations might
reveal, was prepared to support only a small-scale survey that would be
in a position to have results “soon enough to be of material assistance
in the war against Japan.” In light of this news, Portal made prepara-
tions for a more modest program, but Churchill erected more road-
blocks in March and April 1945 against what he termed a “sterile
task.” He was insufficiently moved by Portal’s strong warning—issued
in late March 1945—against allowing the USSBS to be the sole record
for posterity.244

The Air Ministry scrambled to do the best it could within the narrow
bounds set by the prime minister, ultimately turning to SHAEF where
Professor Zuckerman had been attempting to make investigations with
the few people available to him. With Tedder’s endorsement as a boost,
Zuckerman became scientific advisor to the BBSU. Nine panels were
constituted, and they relied heavily on the statistical data provided by
the U.S. Survey teams. The study of area bombing was based on statisti-
cal inquiry and was not checked by direct observation. Once the report
was completed it might have been possible to submit it to an impartial
body for review, but this was not done as the Air Ministry by then
showed little interest in such a course, and other departments had lost
interest—and much of their wartime personnel as well.245 Bomber Com-
mand’s Operational Research Section (ORS) also undertook some lim-
ited investigations; these were independent of the BBSU effort.

In the meantime, the USSBS studies came together, and results of the
European assessments were ready to be made public in the autumn of
1945. The USSBS Over-all and Summary reports on the European war
gave a positive endorsement to the role of aviation. The vice-chairman,
Henry Alexander, read sections of these to the press on 24 October
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1945. In particular he emphasized that “Allied air power was decisive
in the war in Western Europe.” He went on, “Hindsight inevitably sug-
gests that it might have been employed differently or better in some
respects. Nevertheless it was decisive.” The phrasing had been carefully
selected by the editors working for the chairman’s office. Newspaper
writers generally took their cue from these statements when they de-
vised headlines for the next day’s copy. In fact, the argument was more
qualified than it seemed: “air power” was used instead of “strategic
bombing,” and “Western Europe” instead of “Europe.” The term “de-
cisive,” in the context of the overlapping influences affecting the war’s
endgame, is so hard to specify as to be almost meaningless. Still, most
Americans heard Alexander’s statements as endorsements of bombing—
a fact that no doubt came as a relief to the personnel of the USAAF.246

The authors of the Over-all and Summary Reports could not resist
highlighting the bombing campaign’s final crescendo. Alexander told
the press, “It [bombing] brought the economy which sustained the en-
emy’s armed forces to virtual collapse, although the full effects of this
collapse had not reached the enemy’s front lines when they were over-
run by Allied forces. It brought home to the German people the full
impact of modern war with all its horror and suffering. Its imprint on
the German nation will be lasting.”247 Even here, though, the argument
was not as strong as it appeared: admitting that Allied air forces had
not stymied the Wehrmacht independently of Allied ground forces, Al-
exander stressed the psychological impact of bombing on the German
people.

The summary reports and quotes to the press were obliged, to some
degree at least, to stay within the boundaries established by economist
John Kenneth Galbraith, who had directed the USSBS study of the im-
pact of bombing on the German war economy. He had concluded, in a
report titled “The Effects of Strategic Bombing on the German War
Economy,” that its impact was limited until the latter part of 1944
when the air campaign worked in combination with other factors to
contribute to Germany’s collapse. (Galbraith’s report made clear that,
despite bombing, Germany’s total munitions output reached its peak in
July 1944.) Indeed, Galbraith argued that strategic bombing may have
helped streamline the German war economy by allowing German eco-
nomic czar Albert Speer to impose more stringent measures and restruc-
turing than he would have been able to otherwise. In his memoir, writ-
ten in 1981, Galbraith referred to the “disastrous failure of strategic
bombing”—a rather more dramatic description than the one conveyed
in his survey report, which could more appropriately be characterized
as damnation by feint praise. In any event, the memoir made Galbraith
even more disliked by air force supporters than he had been imme-
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diately following the war.248 Galbraith felt that he had fulfilled his brief
and had come to the only possible conclusion: bombing had been im-
portant in collapsing the German war effort, but only late in the day
and in combination with other effects.

Critics of the report believed that he had been too narrow in his
assessment, and that his conclusions failed to convey the possibilities of
air power for the future.249 General Orvil Anderson, who had been Dep-
uty for Operations in the Eighth Air Force, felt that any assessment of
the USAAF’s role in the war had to consider the many difficulties under
which the service operated, and the uphill battle to establish air superi-
ority in Europe. Anderson wanted a fuller accounting of these issues
in the Over-all and Summary reports than eventually appeared there.
Those reports, however, did not fail to acknowledge the problems faced
by the USAAF, nor did they fail to acknowledge that some target sets
had been far more effective than others. But even if Galbraith’s report
had not been everything that air advocates hoped, it still acknowledged
that “the attack on transportation beginning in September 1944 was the
most important single cause of Germany’s ultimate economic collapse.”
The author explained, “The operation of Germany’s raw material in-
dustries, her manufacturing industries, and her power supply were all
dependent on coal. By January [1945] their stocks were becoming ex-
hausted and collapse was inevitable. . . . From December 1944 on-
wards, all sectors of the German economy were in rapid decline. This
collapse was due to the results of air raids working in combination with
other causes.”250

A separate USSBS report titled “The Impact of the Allied Air Effort
on German Logistics,” which examined the effect of aerial attacks on
German army supply lines, argued that attacks on transport targets pre-
vented the enemy from effectively concentrating men and matériel at
critical times and places. Transport, the authors argued, was the weak-
est link in the German logistics chain, and thus “its failure was the
immediate cause of the breakdown of the supply system, and conse-
quently was a decisive factor in the breakdown of the German army.”
Both the strategic and tactical air forces were credited for their contri-
bution to this outcome.251 The Over-all and Summary reports accord-
ingly stressed the importance of transport attacks in undermining Ger-
many’s ability to fight the war.

The USSBS also highlighted the utility of General Spaatz’s pet project,
the oil campaign; unsurprisingly, perhaps, the USSBS gave a good deal
of attention to the oil plan, which came closest to fulfilling the aspira-
tions of the “industrial fabric” theory. The American official historians
of the bombing campaign reflected and reinforced this finding, writing,
“The air offensive against German oil production was the pride of the
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U.S. Strategic Air Forces. Initiated through the insistence of its officers,
effective immediately, and decisive within less than a year, this campaign
proved to be a clear-cut illustration of strategic air-war doctrine.”252

Galbraith’s report on the German economy explained, “Heavy Allied
attacks on German oil production began in May 1944; two months
later oil had replaced aircraft as the first priority strategic bombing tar-
get. From the German point of view, this was disastrous.”253

The USSBS Oil Division Final Report suggested that attacks on oil, if
carried out earlier in the campaign, almost certainly would have had
more of a deleterious effect on the Luftwaffe than the campaign against
the German aircraft industry did. The Galbraith Report concurred, ar-
guing, “From the point of view of grounding enemy aircraft, the attacks
on synthetic oil works were the most effective of all strategic bombing.”
The Oil Division Final Report suggested as well that the oil campaign
would have been enhanced if the Americans had earlier recognized the
important links between the German oil, chemical, and rubber indus-
tries, and if they had used larger bombs, more incendiaries, and fewer
defective bombs on oil targets.254

After the war it was recognized, often with the help of German offi-
cials, that certain relatively untouched target sets might have been use-
ful in helping to bring about the collapse of the German war economy.
The German Quartermaster General Department ranked powder and
explosive plants second behind oil targets. USSBS analysts argued that
concentrated attacks on German rubber manufacture would have
served Allied ends. Finally, Albert Speer, German Minister for War Pro-
duction, argued that the German electrical power net was highly vulner-
able to attacks. Even though this target had been prioritized by
AWPD/1, it did not receive dedicated attention because American au-
thorities in England believed the system to be more highly developed
and robust than it actually was.255

The USSBS and British Survey both affirmed the importance of air
supremacy. The USSBS Over-all Report on the European war had recog-
nized it implicitly in its statement, “Allied air power was decisive in the
war in western Europe.”256 The American official historians were more
direct on the point, claiming, “Of all the accomplishments of the air
forces, the attainment of air supremacy was the most significant, for
it made possible the invasions of the continent and gave the heavy
bombers their opportunity to wreck the industries of the Reich.”257 The
impact and import of air superiority was recognized particularly in a
report by Gen. Omar N. Bradley titled “Effect of Air Power on Military
Operations.” After V-E day, Eisenhower suggested that Bradley serve as
a military advisor to the USSBS, to offer the views of a ground com-
mander to the overall evaluation of wartime strategic air power. Brad-
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ley’s report stressed that, though some air commanders may have
wished it otherwise, air forces did not function outside an operational
context that used air power as “a prelude to and preparation for
ground operations.” He gave pride of place to the destruction of Ger-
man air power and its key role in the Normandy landing, and hailed the
contribution of the oil campaign in eroding the power of the Wehr-
macht. But while he heralded these two accomplishments, he concluded
that they were not in themselves decisive without exploitation by tacti-
cal air, and Allied ground and sea forces. With regard to rail transport,
Bradley drew a distinction between tactical attacks (designed to destroy
military traffic), and strategic attacks (aimed at railway facilities well
behind the lines of battle); he concluded that the former was of more
significant help to Allied armies, and praised the efforts of the fighter
bombers attached to the tactical air forces in Europe. Bradley was criti-
cal of Operation Clarion, however, which he claimed “had no immedi-
ate or apparent results on the ground battle” since it did not concen-
trate on transportation facilities immediately available to the opposing
forces or their reserves.258

USSBS assessments of bombing’s impact on German morale were not
uniform, but they contained some overlapping general conclusions.
USSBS reports stressed that though bombing demoralized civilian popu-
lations, this did not have a direct reflection in either production or pres-
sure for surrender. The “Area Studies Division Report” (which evalu-
ated area attacks for the European theater) echoed the World War I
American survey, arguing that lowered German morale had not contrib-
uted directly to a decline in German war production. While pointing
out that factory managers reported declines in worker efficiency due to
air raids, specifically area attacks, the authors claimed that they could
find “no concrete evidence of such a decline.” They did, however, argue
that city attacks had “a permanent effect on morale and political thought,”
and “made life in Germany . . . progressively more difficult.”259

The USSBS report titled “The Effects of Strategic Bombing on Ger-
man Morale” argued that heavy bombing was not proportionally more
effective than moderate bombing, and that sustained heavy bombing led
to diminishing returns in morale effects (not stiffened morale as has
been sometimes argued based on a misreading of the reports). It also
maintained that though “bombing was less important than other mili-
tary developments in producing defeatism,” it nonetheless “aided
greatly in convincing civilians of Allied superiority” and discrediting
Nazi propaganda. While bombing “seriously depressed the morale of
German civilians” the effect was not necessarily transferable into active
opposition, since “German controls . . . helped to prevent depressed
morale from being translated into subversive activity seriously detri-



278 C H A P T E R  5

mental to the war effort.” And though lowered morale “expressed itself
in somewhat diminished productivity,” this only became a serious prob-
lem at the end of the war when German controls failed to overcome the
“increasing apathy induced by bombing.” The Over-all Report on the
European War, explaining that German armaments production contin-
ued to mount through 1944, claimed that depressed and discouraged
workers were not necessarily unproductive workers: the German people
“continued to work efficiently as long as the physical means of produc-
tion remained.”260 In a 1958 volume entitled The Social Impact of
Bomb Destruction, Fred Charles Iklé would argue that “[f]indings from
Hiroshima, Nagasaki, Hamburg and other areas of large bombings in
World War II do not indicate that serious mass panic occurred at any
time.261

The authors of the report on German morale highlighted the vagaries
and assumptions that pervaded both Allied and Axis thinking on the
subject. Basing their work on interviews with 3,711 German civilians
and on official German documents, the authors explained that the en-
emy had collected “no accurate, quantitative data on the effect of
bombing on the morale of their civilian population or on the relative
effectiveness of the various control steps which they took.” They
pointed out that the Allied Command had not made systematic at-
tempts to gain such data either, and suggested that if either side had in
fact sought such information, it would have been useful to them.262

Several USSBS Pacific theater reports reinforced and emphasized the
general arguments about morale made in the European survey. While
two key reports—“The Effects of Air Attack on Japanese Urban Econ-
omy” and “The Effects of Strategic Bombing in Japanese Morale”—
went to great lengths to point out that USAAF raids had caused pro-
found social disruption, absenteeism, and deprivation, neither one
argued that lowered morale and apathy produced by the raids were
decisive factors in the outcome of the war. The authors of the first re-
port argued that the economy had been so badly battered by the naval
war prior to the area attacks that the raids could have had little direct
economic impact in most cases anyway. The authors of the second re-
port maintained that, regardless of low morale, loyalty to the Emperor
meant that the Japanese would go on working and fighting so long as
they were physically able.263 Taken together, these assessments revealed
not only that civilians could and did endure very high pain levels inflic-
ted by bombing, but also that the relationship between high pain levels
and surrender is anything but straightforward.

Despite these findings, the Pacific War “Summary Report” asserted
that conventional strategic bombing had been crucial in pushing Japan
toward unconditional surrender, and would have culminated in that re-
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sult even if the atomic bombs had not been dropped. The difference of
views could be traced back to Paul Nitze, principal author of the Pacific
Summary Report. In the summer of 1945, before heading to Japan to
participate in the Pacific survey, Nitze helped draft an air plan for ending
the war in the Far East, based on information gained in the European
war. By July he apparently had concluded that conventional bombing
would be enough to force Japan’s surrender. His pre-Hiroshima conclu-
sion was incorporated into the Summary Report, even though it did not
flow naturally from arguments presented elsewhere in the Pacific Survey.
In a much-quoted section of the report, Nitze argued, “It seems clear
that, even without the atomic bombing attacks, air supremacy over Ja-
pan could have exerted sufficient pressure to bring about unconditional
surrender and obviate the need for invasion.”264

Supporters of the navy had felt vindicated by the conclusion that the
Japanese economy had, in effect, been destroyed by strangulation prior
to the onset of the great air raids in March 1945. Thus they were
pleased with neither the Summary Report’s assumptions about bombing
nor its failure to credit the antishipping campaign with being “deci-
sive.” Air force-navy antagonism over the Pacific war survey reached its
peak, however, in the conflict between the Military Analysis Division
and the Naval Analysis Division. The rift was personalized by the
Navy’s Adm. Ralph Ofstie and the USAAF’s Gen. Orvil Anderson, and
intensified by the USAAF’s postwar bid for independence. Ofstie’s Naval
Analysis Report, “The Campaigns of the Pacific War” (USSBS Pacific
Report �73), had come to conclusions quite different from Anderson’s
report, “The Over-all Air Effort against Japan.” The latter was an un-
abashed propaganda tract claiming that air power dominated both na-
val forces and ground forces. The report also recommended a preven-
tive war against the Soviet Union—an argument which, when he made
it more explicitly in 1950, would usher Anderson out of command.265

Ofstie, appalled by what he read, fired off his critique to Nitze:

The volume presents a completely inaccurate and entirely biased account of
our war against Japan which is of absolutely no historical value, consis-
tently misrepresents the facts, and indeed often ignores facts and employs
falsehoods. . . . Underlying the main theme that air power alone won the
war is a vicious and deliberate attempt to discredit the naval service. No
opportunity is lost to belittle the efforts of the navy, to charge the navy with
incompetence and to ridicule the navy concept of warfare.”266

This was an early round in what ultimately would develop into an
all-out war between the navy and the postwar air force.

General Arnold produced his own opinion of the World War II air
campaign, issuing three public reports on wartime bombing operations
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(on 4 January 1944, 27 February 1945, and 12 November 1945). Ar-
nold’s reports were, unsurprisingly, celebratory in tone. The first high-
lighted the “growing pains” that the USAAF had suffered in the early
years of the war and the lessons it had learned from experience. The
second emphasized the attack on the German aircraft industry during
Big Week, the defeat of the Luftwaffe, and the contribution made by
strategic bombers to the success of the Normandy landing. His third
report stressed the fact that as Allied bombing grew increasingly in-
tense, the Germans failed to keep pace with it in terms of repair and
dispersal. He called attention to attacks on oil and transportation and
took a special pride in Operation Clarion. He also put a great deal of
emphasis on the strategic bombing campaign in the Far East, writing,
“Fully recognizing the indispensible contributions of other arms, I feel
that air power’s part may fairly be called decisive.”267

The third volume of the American official history of the air campaign,
which offered a summary assessment, acknowledged that the “magni-
tude, resilience, and reserve strength of the German economic system”
enabled it to hold out against all but the greatest efforts of the Allies. As
noted above, its authors particularly celebrated the attainment of air
superiority by the Allies, recognizing and appreciating all the ramifica-
tions of that achievement. The U.S. official history also drew attention
to the contribution of U.S. tactical air forces in aiding the progress of
Allied ground forces. They pointed to intelligence errors as a cause of
certain mistakes in the air war, but acknowledged the contributions
of the oil and transportation campaigns.268 Again crediting tactical air
forces for helping with the latter, they argued that its impact was pro-
found: “It was clear toward the end of the war that the transportation
campaign had paralyzed Germany.”269

The report of the British Bombing Survey Unit also heralded the con-
tribution of the transportation plan. This is unsurprising since the prin-
cipal author of the report, Solly Zuckerman, had been the plan’s guid-
ing force and most determined advocate. As we have seen, though, both
Galbraith and the American official historians agreed with his assess-
ment. And subsequent studies, too, have not only reinforced but
strengthened the argument.270 Like Galbraith, Zuckerman invested the
attack on transportation with primary responsibility for collapsing the
German economy by the end of the war. BBSU authors argued that
perhaps the most telling evidence of the effectiveness of the transport
campaign was in the number of trains that were assembled but not
moved as a result of loading difficulties and other problems caused by
air attacks: in June 1944 the average daily figure was 275; by October
1944 it was 1,000; by March 1945 it was 2,000.271

The BBSU report argued against the efficacy of city bombing, partic-
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ularly for moral effect but also as a means of reducing industrial pro-
duction. The BBSU final report concluded, “In so far as the offensive
against German towns was designed to break the morale of the German
civilian population, it clearly failed. Far from lowering essential war
production, it also failed to stem a remarkable increase in the output of
armaments.” Later in the report the authors argued that “area attacks
against German cities could not have been responsible for more than a
very small part of the fall which actually had occurred in German pro-
duction by the spring of 1945.” The British official historians were un-
impressed with area bombing, which, they argued, had by the end of
the war shown itself to be an “uneconomic” and “largely self-defeating
policy.”272

The report of the BBSU was initially classified, and—until very re-
cently—was only available in special repositories such as London’s Pub-
lic Record Office. Likewise, Sir Arthur Harris’s official dispatch on his
three and a half years at the helm of Bomber Command was not made
public; it became widely available only in 1995.273 Since the USSBS fo-
cused on American efforts, it downplayed the role of Bomber Com-
mand in the war generally. And the conclusions of the USSBS were often
harsh in their attitude to the British contribution, reflecting the Ameri-
cans’ ongoing desire to distance themselves from the taint of area
bombing in Europe, and to use British bombing as a foil against which
to argue the effectiveness and “precision” of their own campaign. In-
deed, the bias was so evident that the American official historians felt
compelled to apologize for it in 1951, writing, “the deprecating tone
with regard to the contribution of the RAF which ran through much of
the survey’s work, especially the specialized reports, did not reflect a
judicious appraisal of the RAF effort.”274 If RAF leaders had feared a
scenario in which an American survey would provide the only public,
authoritative analysis of wartime strategic air operations, their fears
proved justified.275

Harris, whose views had been essentially silenced by the noncircula-
tion of his final dispatch, attempted to correct the situation and get his
perspective across through his war memoir, Bomber Offensive, pub-
lished in 1947. In it, he offered a straightforward if not overly reflective
account of his years at the helm of Bomber Command. It defended area
bombing and stressed that its contribution to the Allied war effort was
enormous.276 Emphasizing the many handicaps under which Bomber
Command labored, and the endless “diversions” to which it was sub-
jected, Harris maintained his long-held argument that bombing might
have won the war essentially on its own: “I am certain that if we had an
adequate bomber force to attack Germany a year earlier, that is, in
1943, or if we had not had the pre-invasion bombing and the bombing
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of the V-weapons sites to divert us in 1944, we should never have had
to mount an invasion on anything like the scale that proved necessary.”277

Harris took issue with some of the conclusions reached by the USSBS
“Area Studies Division Report.” In particular he pointed out the dis-
crepancies between the results of the USSBS and the investigations of
Bomber Command’s Operations Research Section (ORS). He argued,
for instance, that a difference in the definition of “destruction” caused
the USSBS to list much lower percentages of German housing destroyed
by Bomber Command than ORS did. Harris also found much to criti-
cize in the USSBS’s attempt to assess the loss of production as a whole
resulting from Bomber Command’s attacks on cities. He felt that Ameri-
can measures did not adequately account for the vast expenditure of
labor and material necessitated by German efforts to cope with city
raids.278

Not until 1948 did the Air Staff send Harris’s final dispatch into lim-
ited circulation—and did so with an accompanying written statement
that took issue with both the tone and substance of the document. Un-
surprisingly, the dispatch was wholly consistent with Harris’s strong
views throughout the war, and, equally unsurprisingly, the postwar Air
Staff was ill at ease with it. The Air Staff statement pointed out that the
dispatch did not take into consideration the subsequent conclusions of
the bombing surveys; it argued as well that Harris tended to inflate the
impact of area bombing. Additionally, it explained that while area
bombing had been seen by the Air Staff as a temporary expedient,
Harris had not perceived it that way and had delayed switching to selec-
tive targeting later in the war when his Command had the means to do
so.279

The dispatch itself stressed the destruction of German cities, which,
Harris argued, not only disorganized and dislocated the whole of the
German economy but also demoralized the German people. He stressed
also that city bombing forced the enemy on to the defensive (“a verit-
able army of at least 2,000,000 men”) and caused a shortage of war
materials on all fronts. He admitted that the results of Bomber Com-
mand’s attacks on oil “exceeded my expectations and frustrated the
German hopes.”280 Harris argued that though the demands of the Nor-
mandy campaign gave German cities a “virtual respite from bombing”
for “nearly half a year,” he resumed the all-important campaign against
cities in September 1944, achieving record tonnages in October. To sup-
port his case and his wartime decisions, Harris highlighted assessments
made by Bomber Command’s own analysts and commentary derived
from postwar interrogations of Albert Speer. In his conclusions he main-
tained that the “enemy’s sinews of War were to be found in his indus-
trial cities.” Harris added, “German propaganda tried very hard to con-
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vince us that German war industry was wholly dispersed, or was under-
ground, or concealed in forests, or indeed was anywhere except where
one would expect to find it—in the great industrial cities.”281

The years after the war saw ongoing debates about the history and
record of strategic bombing. In his 1947 book, Bombing and Strategy:
The Fallacy of Total War, Adm. Sir Gerald Dickens called on his naval
instincts to caste doubt upon the entire concept of strategic bombing.
Maj.-Gen. J.F.C. Fuller implicated strategic bombing in an overall de-
cline in the civility of war, which he linked to the demise of aristocracy
and the effect of general conscription. Marshall Andrews’ 1949 Disaster
Through Air Power and David Divine’s The Broken Wing also rebuked
arguments supporting strategic bombing. In 1948 noted British scientist
P.M.S. (Patrick) Blackett, writing about the broader consequences of
nuclear war, launched his own critique of strategic bombing on grounds
of both efficacy and morality.282

A different perspective on the issue was offered by Lord Tedder when
he delivered the Lees Knowles Lectures at Cambridge University in
1947 on the topic: “Air Power in War.” Arguing that air power—
though “interlocked with sea and land power”—was essential in World
War II, he insisted that its usefulness rested on the achievement of air
superiority.283 He added that the value of air power had to be assessed in
terms of the way it was used in the war: the Allies, he pointed out, had
not attempted “to win [the war] by means of air power alone—or even
by air power as the primary factor.” Tedder’s conception of targeting,
articulated during the war, rested on the idea of air power as part of a
larger joint effort by all the services. He identified what he termed
“common denominator” targets, the destruction of which could “col-
lectively affect the whole war effort.” These included railways, canals,
power plants, iron and steel plants, and oil. Bomber attacks on these
affected enemy efforts, and the German economy in general, in myriad
and interrelated ways, allowing all of the Allied fighting services to
benefit.284

Only in 1961 did the British produce an official history of their World
War II strategic bombing campaign. Its authors noted that, in the in-
tervening years, “myth and misconception have grown and been un-
assailed.”285 But if the delay had allowed misconceptions to emerge, it
had also given the official historians, Sir Charles Webster and Noble
Frankland, the time and distance required to produce an exceptionally
thorough and informed account. Their volumes, which allowed that
Bomber Command had made a crucial contribution to the defeat of
Germany, were nonetheless critical of the area bombing to which Harris
had remained so steadfastly loyal. In their concluding remarks they ar-
gued that Bomber Command’s operations gave essential aid to the cam-
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paign against oil and transport, and that even area bombing ultimately
contributed “important by-products to the achievement of the main
plans for oil and transport”286 Tedder, who read the draft of the manu-
script twice through, commended the authors on their “masterly” and
“courageous” work; he admitted that he “had not thought that any-
thing so near the truth would ever be likely to go on record.” But
Harris, who would not read the draft, was determined to discredit it
and its authors, whom he, for false and contrived reasons, deemed unfit
to the task.287

The great contribution of the British official history was the applica-
tion of balance, judgment, and in-depth knowledge (of a highly techni-
cal and complex subject) to the assessment of the strategic air war.
While Bomber Command was their main focus, Webster and Frankland
provided a sophisticated analysis of the work of the USAAF—and the
interaction of the two air forces comprising the Combined Bomber Of-
fensive. Their writing offered up consistently perceptive comparisons of
the ideas, behavior, and relative strengths and weaknesses of the British
and American air forces during World War II. The authors highlighted,
for instance, “the most important strategic problem of the bomber of-
fensive”: that Anglo-American strategic air forces could not in the end
avoid a battle for supremacy in their own medium. The future of the
bomber campaign—and the Allied ground campaign too—depended on
the neutralization of German fighters. Success in the battle for air su-
premacy was largely due, they argued, to the eventual American deci-
sion to force the Luftwaffe into air-to-air battle against long-range
escort fighters.288 A wartime improvisation, this decision nonetheless re-
flected a firm determination on the part of Americans to pursue their
own course: “A less resolute force than the Eighth Bomber Command,”
they wrote, “would have broken down and a more versatile one would
almost inevitably have followed the German and British example of
changing to night attack.”289 But they argued, as well, that the achieve-
ment of the Americans could not have been exploited nearly so well had
it not been for two British aircraft, the Lancaster and the Mosquito,
which were responsible for a great amount of the damage wrought by
the air campaign.

Some thirty years after the British official history appeared, the Cana-
dians produced an official history of their World War II air war—set
squarely in the context of the Allied offensive as a whole. Stephen J.
Harris, author of the strategic bombing sections of that history (titled
The Crucible of War, 1939–1945), reached conclusions not dissimilar
to—if somewhat more critical than—the Webster and Frankland vol-
umes. While fully appreciating the bravery and sacrifice of Allied
bomber crews, he took issue with some of the decisions imposed upon
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them by their commanders. Taking a lead from the British and Ameri-
can surveys, he questioned the efficacy of area bombing, pointing out
the remarkable recovery capacity of both German industry and the Ger-
man people. He also critiqued the mass incendiary attack on Dresden,
and the stubborn insistence of Sir Arthur Harris that cities were the
only targets that mattered.290 He argued, however, that bombing had in
fact served as a kind of “second front,” forcing a significant diversion of
German resources into a defensive effort. He pointed out, for instance,
that of 19,713 88-mm and 128-mm dual purpose flak/antitank artillery
pieces produced between 1942 and 1944, all but 3,172 were allocated
to air defense—denying the Wehrmacht a critical tool for the ground
battle.291

Recent analyses of the German war economy and of World War II in
general have drawn on expanded bodies of evidence, further economic
analysis, and prior scholarship to add to the ongoing debate about
bombing in World War II. Though critical of Harris and fully cognizant
of the many problems inherent in the bombing campaigns, Gerhard
Weinberg made clear both the direct and indirect effects of bombing on
the Nazi economy.292 In his recent book Why the Allies Won, Richard
Overy argued that, in general, the bombing offensive caused German
military leaders to drain much-needed air strength away from the main
fighting fronts to protect the Reich, giving relief to the Russians and
helping ease the situation in the Mediterranean. Less directly, money
and resources that went into making anti-aircraft guns could not simul-
taneously be used to build tanks—and soldiers operating those guns
could not simultaneously drive tanks. In addition, he argued that bomb-
ing set a “strict ceiling” on German economic output: “By the middle of
the war, with the whole of continental Europe at her disposal, Germany
was fast becoming an economic superpower. The harvest of destruction
and disruption reaped by bomb attack, random and poorly planned as
it often was, was sufficient to blunt German economic ambitions.”293

Overy argued that strategic bombing achieved all that was realistically
asked of it. And bombing, he added, allowed the Allies to rely on their
preference for bringing economic and scientific power (as opposed
to large armies) to bear on their enemies, resulting in lower Allied
casualties.294

Overy’s conclusions, written for a wide-ranging account of World
War II intended for a general readership, relied to a great degree on his
scholarly investigations of the German war economy. In that realm
he has argued that the rationalization of the German war economy,
achieved under Speer, was the chief factor in transforming Germany’s
wartime economic output. Rationalization, based on methods of indus-
trial efficiency, necessarily concentrated production in the largest and
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most efficient enterprises, and reduced the stocks of raw materials held
at the factories. But, Overy argues, strategic bombing undermined key
features of the rationalized system, thereby placing a ceiling on the ad-
ditional gains in output afforded by the increased scale and speed of
production. Bombing interrupted “in arbitrary and unpredictable ways
the web of supplies of materials and parts on which the whole industrial
structure depended.” And bombing forced dispersal just at the time
when concentration was paying off. Paradoxically, the only way for
Speer to cope was to insist on “even more rigorous rationalization—
concentrating production on a handful of weapons, reducing all unnec-
essary and sophisticated equipment, and cutting back on all military
production not directly concerned with priority weapons.”295

Using Overy’s work on the German economy, Sebastian Cox has re-
cently critiqued the BBSU study for its conclusions on area bombing,
pointing out that dispersal of industry—which he argues was provoked
mainly by the area offensive—made the German economy more vulner-
able in the long run because of the increased importance of the trans-
portation system. He contends that the BBSU report “credits the trans-
portation attacks of 1944–45 with enormous success in destroying the
German economy, but it perhaps fails to give due credit to the area
attacks in helping both to cap the German economy, and to handicap
rationalisation and force dispersal, thus making transport a more lucra-
tive target.”296 What Harris might have made of this analysis is hard to
say; he never envisioned city attacks as a way of making other targets
more lucrative. He did, however, believe that his campaign had had a
tremendous impact on every element of the German war infrastructure.

As scholarship reveals more and more about the wartime German
economy, it may become possible to piece together ever more sophisti-
cated analyses of what bombing contributed to the Allied war effort.
But, because it is a difficult and complex question, there is unlikely ever
to be a final answer to it. And arguments about effect will not, in the
end, put to rest the many moral and ethical debates that still weigh
heavily on discussions of bombing in World War II.

❈ ❈ ❈ ❈ ❈

The record of strategic bombing in the Second World War has deserved
the attention historians have given it to date. Though its contribution
to Allied victory was hard to specify and to separate out from other
effects—and though there can be no final answer regarding its
“decisiveness”—several points can be made about it nonetheless. It
placed a heavy defensive burden on the Germans and prevented them
from creating and sustaining an even more powerful war machine than
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they did create. It undermined the German war economy in general by
forcing dispersion of industry and then limiting the means to sustain
that dispersion, and it helped strangle the German fuel supply. By the
end of the war it had crippled the Wehrmacht’s ability either to supply
itself or to maneuver on the battlefield. Those air commanders who, like
Tedder, searched for ways to use aerial bombing to exploit oppor-
tunities created in part or wholly by the other services, discovered in
this role its greatest strength. In addition, bombing kept a check on the
development of new weapons in Germany, and aided—crucially at
times—in the war at sea. It made possible a successful Allied landing on
the coast of France and contributed to the collapse of Japan in August
1945.

The Second World War made it obvious that a military force able to
win and hold dominance in the air would have a profound advantage
over its enemies. The lesson was clear enough: any state with interna-
tional interests and powerful enemies would have to be prepared to
wage, and to defend against, air war. Strategic bombing did not, how-
ever, fulfill the bold and dramatic claims of the 1917 Smuts prophesy:
“[T]he day may not be far off when aerial operations with their devas-
tation of enemy lands and destruction of industrial and populous cen-
ters 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.” The other services had not, in fact, be-
come “secondary and subordinate.” If airplanes had made themselves,
in every imaginable way, fixtures of modern warfare, they had not yet
evoked a revolutionary change in its conduct. This insured that interser-
vice rivalries—which after the war would be complicated by the issue of
nuclear weapons—would continue to affect and condition all argu-
ments about strategic bombing in war.

The Smuts claims had not been fulfilled because modern societies and
economies had proven far more resilient than the advocates of strategic
bombing had predicted they would be. In March 1945, the peak month
of the Combined Bomber Offensive, the USAAF and Bomber Command
together dropped more than 130,000 tons of bombs—well over their
combined total effort for the year in 1942, and just under the total
tonnage Bomber Command had dropped for the year in 1943.297 Still,
the Red Army had to batter its way into Berlin. Both the Tivertonian
and Trenchardian theories had presumed that bombing would offer a
shortcut to victory: a prompt and direct means of exploiting newly ex-
posed enemy vulnerabilities. But both theories had underestimated the
robustness of urban societies and economies, and the potential effective-
ness of enemy defenses. And they had, similarly, overestimated the likely
efficiency of strategic bombing itself.
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The difference between expectations and realities caused both the
RAF and USAAF to make constant wartime adjustments to their plans,
tactics, and machinery. The kinds of shifts they made were consistent
with (and articulated in terms of) their individual circumstances and
predilections, but in some cases the practical effects were nearly identi-
cal. Most notably, both air forces moved toward much less discriminate
forms of bombing than they had used in the opening phases of the war.
The British translated the shift into a formal directive and brought in a
field commander who believed in the new approach. The Americans
avoided any explicit change in announced policy in Europe, and, to the
greatest extent possible, clung to their self-identity as “precision”
bombers. But they nonetheless grasped an expedient that frequently
caused their efforts to be virtually indistinguishable from those of the
British, and they experimented late in the day with aerial attacks de-
signed to evoke a primarily psychological effect on the enemy. In the Far
East, they adopted an operational policy that depended on area incendi-
ary attacks against cities, thereby laying the groundwork for the later
use of atomic bombs. The consequences of all these adaptations were
profound; in addition to their immediate effects, they raised urgent
moral questions—and established legal and ethical dilemmas—that
would linger long after all the guns of war had been silenced.



Conclusion

How aircraft might be employed in war—and what they might accom-
plish—were among the most pressing military questions of the early
twentieth century. Those who envisioned radical answers followed in a
long tradition of speculation about the power of both flight and aerial
bombardment, and the vulnerability of civilian societies to aerial on-
slaught. Two ideas, in particular, drove this kind of imagining. The first
was that the overwhelming power of bombers—especially their ability
to inflict wanton destruction anywhere their pilots chose to fly—would
prove overwhelming to human nerves. The second was that since mod-
ern societies were complex and interdependent, they were vulnerable to
the kinds of pressures bombers could impose. These notions have re-
tained a remarkable tenacity into the twenty-first century, even in the
face of evidence that has called them into question.

❈ ❈ ❈ ❈ ❈

The advent of aircraft forced governments and militaries to respond to
them. During the First World War, sustained German air attacks on
Britain—London in particular—aroused anger among the British peo-
ple and convinced a nervous government to act. The Smuts Report of
1917 set in train a far-reaching and consequential reorganization of
British military resources, and furthered the development of ideas about
long-rang bombing. Remarkably, most of the key ideas shaping strategic
bombing in twentieth century were developed rapidly—and articulated
by 1917–18. In Britain, Tiverton perceived a natural opportunity to
attack “bottlenecks” in the enemy’s war-fighting infrastructure. Direct
attack on key industries and resources would offer an efficient means of
undermining and ultimately collapsing the enemy war effort. To him—
and the Americans who appreciated and indeed appropriated his think-
ing—the idea was obvious and logical.

If the gap was great between the heady promises of the Smuts report
and the reality of Britain’s Independent Force, Trenchard sought to close
it through rhetoric of his own, emphasizing the “moral”—including
indirect—effects of aerial bombing and the disruption it caused. If his
claims were expeditious, they were nonetheless readily grasped from the
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prevailing military culture, and resonant in the public and political
realms. They derived from an overly optimistic assessment of the IF’s
impact and from a particular interpretation of British public behavior
under the fall of bombs—an interpretation that was neither objective
nor disinterested, but instead influenced by prevailing concerns about
the likely behavior of urban workers under stress. Trenchard’s instinct
to protect his own record and his own version of the war effort was a
natural enough response to finding himself in charge of RAF postwar
interests. But it also closed off deeper and more searching analyses of
what bombing had or had not accomplished in the war.

After the First World War, American airmen combined certain ele-
ments of Trenchardian thinking about the moral effects of bombing
with an instinctive interest in Tivertonian ideas. For a time, though,
these preferences were largely academic since the Air Service’s parent
service, the army, had little interest in long-range bombing. But in the
United States—just as in Britain—the airplane’s appeal as a tool of war
would come to be strong. Among both British and American airmen,
arguments for power and autonomy came to rest heavily on claims
about bomber’s role in war: if they were to determine the outcomes of
future wars, then air forces should have institutional independence and
a major claim on national resources. But any argument about the cen-
trality of bombers in war had to rest on claims about enemy vulner-
ability to disruption and dislocation. Trenchard worked to insure that
his service would be committed to the prosecution of a prompt and
determined offensive against enemy “vital centers.” In the 1920s this
assertive rhetoric promised an inexpensive deterrent to such remote
threats as appeared on the horizon. The details of how to prosecute an
air war were less pressing. Trenchard was not inclined to dwell on
these, and, in any event, it did not serve his bureaucratic interests to
do so.

Useful for its immediate purpose, Trenchard’s rhetoric nonetheless re-
mained vague and underspecified—an Edwardian artifact in a world
that had moved on. This created problems both inside and outside the
RAF, particularly as a gap developed between the RAF’s official declara-
tions and its actual capabilities. In emphasizing the moral effect of stra-
tegic bombing, Trenchard overestimated its impact on a future war and
downplayed the operational challenges it posed. He left his service con-
fused as to its mission’s scope and nature—especially in light of implicit
prohibitions against the bombing of civilians—and his far-reaching
claims intensified the other services’ animosity toward the RAF. Upon
his retirement, the RAF had institutional security, but no clarity regard-
ing how it might perform its self-proclaimed mission. In the 1930s,
Trenchard’s successors had to sort out these problems under the pres-
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sures of an increasingly ominous political situation. As they did this,
they reevaluated and pulled away from many of the central elements of
Trenchardism—at least temporarily.

During the interwar years American airmen were increasingly at-
tracted to claims centering on the economic vulnerability of modern
societies—and the bomber’s ability to exploit it. They postulated that
an air force, having determined the key elements in an enemy’s indus-
trial infrastructure, could destroy that economy efficiently through ae-
rial attacks against those “key nodes” or “bottlenecks.” If the credit
due Tiverton and his colleagues was largely lost along the way, the ideas
survived and helped form a body of thought that the Americans em-
braced and developed further, adding an emphasis on “precision”
bombing by groups of high-altitude, self-defending bombers. This “in-
dustrial fabric theory” assumed that modern economies were made up
of an intricate weave of highly integrated threads, and that pulling on a
key thread could unravel the entire fabric. It assumed, too, that one
could identify these vulnerable points and attack them with sufficient
precision and weight to create the desired effect. Both would prove
problematic in the event.

None of the assumptions on which British and American ideas rested
was pulled from thin air. The airmen’s expectations—and hence their
arguments—revealed the way in which they interpreted the world
around them and in which they sought to promote their own interests.
The claims they made and the policies they advanced reflected specific
cultural, political, social, and institutional contexts. Likewise, their fail-
ure to see the potential problems and flaws in these ideas—and the
ramifications that might flow from them—reflected the cognitive short-
cuts of seeing what we expect to see and what is in our interest to see.
But, these particular ideas—and their flaws—would prove tremen-
dously consequential during the Second World War.

Both the British and the Americans had overestimated bomber’s abil-
ity to penetrate enemy defenses and reach targets unaccompanied by
long-range escorts. Similarly they had both been far too optimistic
about bombardiers’ ability to find and hit specific targets in cloud-
shrouded northern Europe. And they had overestimated their enemy’s
frangibility: civilians, industrial workers, and war economies all proved
much more robust and resilient than interwar theories had presumed.
These problems might have been anticipated to a greater degree if air-
men had scrutinized more objectively their experience in World War I.
But that experience had been seen through particular lenses and was
interpreted selectively. There was, in addition, too great a readiness to
focus on the future without rigorously considering the past. This is an
endemic problem in air forces, which develop their institutional identity
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around claims to see and understand the future more clearly than other
services do.

During the Second World War, Anglo-American air planners had to
make constant adjustments and real-time modifications to cope with the
many problems they faced, not only as a result of the gaps they discov-
ered between expectations and realities, but also from the shifting de-
mands imposed by the course of the war itself. Their responses reflected
the cognitive patterns one might expect in such circumstances. In shift-
ing to a general area offensive, British planners embraced (or more ac-
curately reembraced) arguments about the power of the moral effect of
bombing. As elements of the German war economy came to appear
more robust than expected, German morale increasingly seemed like the
most promising target. Hopes and expectations converged and, for a
time at least, influenced interpretations of progress.

Sir Arthur Harris brought his own ideas about strategic bombing to
the table: neither purely Trenchardian nor purely Tivertonian, his per-
spective combined elements of both. He assumed that by hitting hard at
German cities—the nation’s nerve and production centers—he could do
enough damage and cause enough disruption and demoralization to
bring his enemy to its knees. But as the war continued, British planners
struggled increasingly to find sufficient evidence that Harris’s approach
was sound. Portal, who had done the most to move the British toward
city bombing, now became the most outspoken advocate for a revised
strategy that would refocus British efforts on key elements of the Ger-
man war economy. In particular he wanted to follow Spaatz’s lead and
prioritize oil strikes whenever weather permitted. Harris, however, was
too firmly entrenched in his beliefs and too personally invested
in Bomber Command’s efforts to be able to make the shift readily or
gracefully.

The Americans for their part held to their search for the most impor-
tant bottlenecks, hoping that their destruction might unravel the Ger-
man war economy. Their resistance to joining the British nighttime of-
fensive and Spaatz’s determination to strike at German oil supplies
reflected this commitment to the American concept of a military-
industrial holy grail. But mounting frustration with weather and the
length of the war provoked the Americans to try other approaches as
well. By the winter of 1944–45 they targeted just about everything they
could think of, hoping to hit upon some means of affecting enemy be-
havior, directly or indirectly. While claiming adherence to “precision”
bombing of industrial targets, they often engaged in area attacks on
cities.

In Europe, strategic bombing did not prove the case of its most out-
spoken advocates. Harris would claim that it might have, had he been
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left alone to prosecute the air war as he saw fit. Others, albeit in more
moderate tones, would sometimes appropriate his argument. The ensu-
ing struggle over what bombing had or had not achieved in Europe was
political, partisan, and subjective. The problem was exacerbated by the
hushed and stifled debate in Britain and by the unwieldy and often in-
ternally inconsistent nature of the United States Strategic Bombing Sur-
vey. In the Far East the debate was just as acrimonious, and was ob-
scured by the use of atomic bombs; indeed, the new weapon looked so
different and so revolutionary as to make discussions about mere “con-
ventional” bombing seem outdated and obsolete. Under the circum-
stances, both advocates and critics of bombing would continue to argue
their positions vigorously.

At the end of the war, American airmen found themselves in a posi-
tion similar to the one the British had faced in 1919: battling for auton-
omy. Clearly the Americans could make their argument on the basis of
much fuller experience than could the British at the end of World War I,
but the often acrimonious post–World War II debate had parallels with
the earlier British experience—and similar effects. In particular, it en-
couraged an assertive tone in USAAF (later USAF) rhetoric that encour-
aged overclaiming. Once again, airmen emphasized the strategic bomb-
ing mission, stressing it as the justification for service autonomy and
downplaying other more modest and cooperative roles for aircraft,
however important they might be. This rhetoric was only intensified by
a major debate over the structure of the American military and by tight
postwar budgets. The result was, as in interwar Britain, an overselling
of “air power” and, in consequence, inflated expectations among poli-
cymakers and the public about strategic bombing.

The USAAF’s position as the nation’s only nuclear-capable arm rein-
forced this propensity to focus almost exclusively on strategic bombing
and to pronounce on the unlimited power of bombers. In his final war
dispatch in 1945, General Arnold stated simply, “It [atomic energy] has
made Air Power all-important.”1 And, with the 1946 establishment of
their postwar long-range bomber arm, Strategic Air Command (SAC),
American airmen proclaimed triumphantly that, with nuclear weapons,
the airplane was “the greatest offensive weapon of all times.”2 But
atomic bombs were, in some sense, a parallel to the RAF’s moral effect:
they aided claims to autonomy and placed a heavy focus on deterrence—
but they made it easier to avoid thinking through the still poorly under-
stood relationship between bombing and enemy capitulation. Like
Trenchard’s immediate and incessant offensive, they postulated a sce-
nario that was attractive for purposes of deterrence (and cost cutting),
but unrealistic in terms of the way states actually enter into and fight
wars.
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These problems made themselves felt in the 1950s and 1960s when
American airmen found themselves fighting limited wars in Asia, where
the theories underpinning Anglo-American strategic bombing had little
relevance to the circumstances at hand. At the outset of the Korean War
in 1950, SAC bombers were moved overseas to reinforce the Far East-
ern Air Force (FEAF), under the overall control of Gen. Douglas Mac-
Arthur, commander-in-chief in the Far East. The commander of SAC’s
Fifteenth Air Force, Maj. Gen. Emmett O’Donnell, became commander
in chief of FEAF Bomber Command (Provisional). In consultation with
SAC chief, Gen. Curtis LeMay, he quickly requested MacArthur’s per-
mission “to do a fire job on the five industrial centers of northern
Korea.” He thought MacArthur should announce that the communists
had forced him, against his wishes, to use “the means which brought
Japan to its knees.”3 This approach reflected traditional air force war-
fighting concepts as well as recent experience: fire raids would under-
mine the enemy’s will and capacity to fight; waging them immediately
would intensify their psychological effect.

Initially, though, MacArthur was unwilling to escalate so dramati-
cally. O’Donnell chafed under orders that saw his bombers “diverted”
to tactical support of ground troops. In late summer, bomber missions
were expanded to include interdiction strikes and attacks on North Ko-
rean industry. Following Chinese entry into the war in November, Mac-
Arthur permitted attacks on a wide range of targets—including fire
raids on North Korean cities—in order to do everything possible to
stem the tide of Chinese advance. He held back on striking North Ko-
rean hydro-electric plants, though, hoping they might prove useful bar-
gaining chips for negotiations. Incendiary attacks on Pyongyang in early
January 1951 burned out 35 percent of the city. Training for atomic
missions went forward, but authority for actual use of A-bombs was
withheld.4 The wider use of bombers, however, did not translate into
discernable progress toward victory, and, as time passed, American
B-29s became increasingly vulnerable to North Korean air defenses: by
the end of 1951 they were forced to fly almost exclusively at night.5

Airmen were frustrated by the politics of the limited war, which kept
enemy supply sources outside North Korea permanently off the target
lists, ensuring that the industrial fabric theory would remain a poor fit
with the reality of the situation. After the war General LeMay would
argue, “We never did hit a strategic target.”6 When MacArthur was
fired in April 1951, General Matthew B. Ridgway assumed command of
UN Forces. Though he generally restrained the use of bombers, he con-
tinued to use them to maintain pressure on Chinese troops. Such pres-
sure included interdiction-oriented attacks on Pyongyang (on 30 July
and 14 August). But negotiations made little headway, and, in the
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meantime, overworked air crews began to suffer morale problems and
high abort rates.7

In May 1952 Ridgway was replaced by Gen. Mark Clark, who was
interested in using aircraft to compel movement in the negotiations.
Clark authorized a FEAF-designed “air pressure” campaign designed to
destroy military targets so situated as to have a “deleterious effect upon
the morale of the civilian population actively engaged in the logistic
support of enemy forces.”8 The rhetoric attempted to frame it carefully
and identify it as a logistics campaign, but the emergence of the “air
pressure” campaign signaled a familiar pattern of an air force, in frus-
tration, turning to an increased emphasis on civilian morale.

The first targets were the previously off-limits North Korean hydro-
electric power plants. The attacks saw FEAF destroy 90 percent of
North Korea’s hydroelectric potential in less than a week. The cam-
paign also renewed full-scale attacks on North Korean cities, beginning
in July. The 29 August attack on Pyongyang was designed to “punish
the enemy with air power,” yielding a psychological payoff during the
Moscow Conference between the Chinese and the Russians.9 Following
a course similar to the one the USAAF had followed in World War II,
FEAF’s Bomber Command was, by early 1953, attacking small cities
and towns deemed important to the communist supply system. Still,
however, negotiations dragged on, with little apparent change in the
enemy’s determination to hold out.

The campaign’s last phase was particularly dramatic. In March 1953
FEAF targeteers began to study North Korea’s irrigation system. His
patience exhausted, General Clark told the Joint Chiefs that he was
prepared to breach twenty dams, which would flood areas producing
approximately 250,000 tons of rice. At the same time FEAF Bomber
Command made plans to destroy what remained of Pyongyang. In the
course of events, the campaign went forward more modestly, with mid-
May attacks on three dams situated near railway lines. (Officially, these
could have been designated “interdiction” attacks against those railway
lines—although neither FEAF planners nor the communists perceived
them that way.) The raids flooded nearby villages and rice fields. The
North Koreans worked vigorously to repair the Toksan dam site in par-
ticular: thirteen days later they had repaired the dam and the railway
lines around it, and had placed anti-aircraft artillery around the dam
itself. Two more dams were struck in June, and planners anticipated
further strikes. These, however, were delayed pending the outcome of
armistice negotiations. Those talks resulted, shortly thereafter, in a
truce.10

There has been no consensus on the dam raids’ impact. Historians
recently have tended to argue that they probably had some effect on the
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negotiations, even though that impact is difficult to specify and separate
out from other factors, including, in particular, the death of Stalin. Con-
rad Crane’s recent conclusions are representative: “The resort by the
UN to such extreme measures as the dam attacks might have alarmed
the enemy enough to influence their negotiating position to some de-
gree, though there were many other factors involved in their decision to
sign the armistice.”11 If the exact impact of the raids was hard to specify,
however, its effect on Korean civilians was not. In 1954 Brig. Gen. Don
Z. Zimmerman, FEAF Deputy for Intelligence, argued, “The degree of
destruction suffered by North Korea, in relation to its resources, was
greater than that which the Japanese islands suffered in World War II.”
He believed that “these pressures brought the enemy to terms.”12 Many
others agreed, and this interpretation cast the debate over means and
ends in a positive light, problematical evidence not withstanding.

USAF planners wished to declare the war a success and move on.
Most of all, they wished to put the experience—which they viewed as
an aberration—behind them. FEAF’s 1954 final Report on the Korean
War repeated a conclusion that Lt. Gen. George E. Stratemeyer had
already drawn in 1950: the Korean conflict contained so many unusual
factors as to make it a poor model for planning. In particular, the USAF
wished to distance itself from the close air-support operations that had
been a main a feature of the war. The report stated, “Because FEAF
provided UN ground forces lavish close air support in Korea is no rea-
son to assume this condition will exist in future wars.”13

Air Force leaders were instead anxious to reassert their priority: pre-
paring for strategic air war against the USSR. The funding allotted to
the services as a result of the Korean War had greatly increased Strategic
Air Command’s size and strength; now, more than ever, SAC’s mission
reigned supreme in the USAF. General LeMay was appointed Vice Chief
of Staff in 1957 and Chief of Staff in 1961; in 1964 three quarters of
the Air Staff’s upper echelon came from SAC. Between 1954 and 1962
the United States’ total nuclear arsenal grew from 1,750 to 26,500
weapons. SAC, which controlled the majority of them, planned to de-
liver them in a “massive pre-emptive bomber assault.” Other contingen-
cies received little attention. Despite the political upheaval in Southeast
Asia in the 1950s, the Air University Quarterly Review published (in
the whole of the decade) only two articles relating air power to insur-
gency movements there.14

USAF Manual 1–8, “Strategic Air Operations” (May 1954), drew
upon teachings of the Air Corps Tactical School and the interpretation
of World War II experience to make claims much like those highlighted
in the Air Service’s post–World War I assessment, Sherman’s 1926 Air
Warfare, or the ACTS doctrine manuals of the 1930s. Long-range
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bombers would strike the enemy nation itself so as to collapse the en-
emy’s capacity and will to fight. Though nuclear weapons would make
any claim to “precision” bombing absurd, the industrial fabric theory
still took pride of place:

The fabric of modern nations is such a complete interweaving of major
single elements that the elimination of one element can create widespread
influence on the whole. Some of the elements are of such importance that
[their] complete elimination . . . would cause collapse of the national struc-
ture. . . . Others exert influence which, while not immediately evident, is
cumulative and transferable, and when brought under the effects of air
weapons, results in a general widespread weakening and eventual col-
lapse.”15

The manual was not revised until 1965.
In the meantime, the USAF found itself in yet another limited war in

Asia. Unlike the Korean War, it had no clear starting point. When Presi-
dent Lyndon Johnson and his advisors dramatically increased the U.S.
commitment to South Vietnam, they hoped that air power might facili-
tate a quick, painless campaign that would not divert too much time or
too many resources from their domestic agenda. They hoped that air
strikes would demonstrate U.S. resolve, bolster morale in the South,
erode the Viet Cong’s morale, and generally intimidate the insurgency’s
leadership.16

In April 1964, the Joint Chiefs of Staff had compiled a list of ninety-
four bombing targets in North Vietnam. The air force wanted these
attacked immediately and heavily, to impose psychological shock as
well as physical damage. But the Johnson administration chose a more
graduated approach that would punish, by reprisal, acts of terror by the
Viet Cong. After guerillas struck a U.S. Special Forces camp at Pleiku in
February 1965, American policymakers implemented Operation Rolling
Thunder, an aerial interdiction campaign characterized by increasing
pressure on the enemy. In August 1965, Secretary of Defense Robert
McNamara rejected a JCS recommendation for attacks on North Viet-
nam’s strategic oil facilities and electric power plants. Hanoi began to
disperse the nation’s limited industry and build up its air defenses, aided
by supplies and workers from the USSR and China. Given this, the JCS
called for expanded bombing late in 1965. Johnson did in fact expand
the air campaign in 1966 and 1967: in June 1966, North Vietnamese oil
storage was bombed for the first time; in May 1967, Hanoi’s main
power station was attacked.17

Unsurprisingly, the air force chafed at the early restrictions: both dur-
ing and after the war the air force claimed that Rolling Thunder had
been undermined by civilian meddling in timing and targeting. Gradual-
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ism, they argued, flew in the face of well-established war-fighting princi-
ples. While it is true that all major targets were not destroyed until
1967 (whereas the air force would have preferred an all-out assault in
1965), the civilian intervention may not have been so consequential as
the USAF has maintained. The JCS list grew from 94 to 242 targets
shortly after Rolling Thunder began, and the latter number changed
little through the rest of the campaign. In 1965, 158 of these targets
were destroyed (nearly all of them military targets below the 20th paral-
lel); in 1966, 22 more were destroyed. Johnson released nearly all the
remaining targets for attack in 1967, and by December almost all of
North Vietnam’s industrial war capacity had been destroyed. There
was, by the end of the war, virtually no target left unbombed that might
have been bombed. Indeed, during the course of the war the USAF
dropped some 6,162,000 tons of bombs—vastly more than had been
dropped by the Allied powers in all of World War II.18 Yet this had not
brought capitulation.

Robert Pape has argued that there is “no evidence that executing the
sharp knock in 1965, instead of 1967, would have produced better re-
sults.”19 Structural factors (including Vietnam’s economy and geogra-
phy) and the nature of the war itself helped insulate the North Viet-
namese and Viet Cong against interdiction and coercive air power. This
insulation was furthered by evacuation programs in all major towns
and villages. Finally, even if an earlier all-out air assault had convinced
the North to stop supporting the Viet Cong, this was no guarantee that
they would not have continued the war on their own, and at their own
pace.20

The Nixon administration instituted a program of “Vietnamiza-
tion”—a means of reducing American involvement by returning the
main responsibility for the ground war to the South Vietnamese. In ad-
dition, the president allowed the JCS to give more freedom to U.S. air
commanders. Operation Linebacker, an aerial interdiction campaign to
halt Hanoi’s 1972 spring offensive, largely succeeded and appeared to
put a settlement within reach. But North Vietnamese negotiators stalled,
prompting Linebacker II, an eleven-day campaign (18–29 December) to
bring enemy negotiators back to the table to sign a final accord. Line-
backer II concentrated on military assets in and around Hanoi. On 29
December, communist leaders indicated their willingness to resume se-
rious negotiations. This reflected the success of both Linebacker cam-
paigns, which were oriented toward fundamentally different circum-
stances and goals than Rolling Thunder had been.21

Many observers, civilian and military, argued that if a Linebacker-
style campaign had gone forward from the outset, the war would have
ended much sooner. Frustrated over the political constraints placed
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upon them, airmen argued—in the tradition of Harris—that they might
have won had they been free to fight as they saw fit. Writing in the June
1975 Air Force Magazine, General T. R. Milton, USAF (Ret.) argued
that Linebacker II was “an object lesson in how the war might have
been won, and won long ago, if only there had not been such political
inhibition.”22 But this perspective overlooked the crucial differences be-
tween 1965 and 1972. Linebacker I’s success was facilitated by the fact
that, when it took place, Hanoi had shifted to a conventional strategy
that was far more vulnerable to air power’s effects than the earlier guer-
illa war had been. And when Linebacker II commenced, Hanoi had
already achieved most of its political goals and was prepared to sign an
accord that would put it, ultimately, within easy grasp of its final aims.
These important distinctions often were overlooked, however, leaving a
false impression of bombing’s utility and reinforcing proclamations
about its future application in war.23

The air force’s response to criticism implying that it had not lived up
to public expectations was not to try to modify those expectations but
rather to insist that bombing could be decisive—if only it could be freed
from political restraints. Those air leaders who had held important po-
sitions during World War II particularly resented the constraints placed
on them later. But two observations are worth noting here. First, there
were few important targets in Korea and Vietnam that were not hit
hard by bombers (often multiple times). Even when heavy pressure can
be brought to bear on enemy economies and societies, they can prove
resilient and robust. In the economic realm, industry can be dispersed,
repairs can be made, and resources can be obtained externally. In the
social realm, civilians can move out of the way of bombs, they can
become acclimated to their effects over time, or they can choose to ac-
cept high levels of discomfort and sacrifice. Motivated and mobilized
civilians backed by determined governments can sustain very high pain
thresholds.24 In addition, discontented civilians may simply lack the
mechanisms to convey their discontent into political leverage against the
national leadership.

Second, World War II was the exception rather than the rule: most
wars have been fought within distinct political parameters—not to
mention legal and ethical ones. For political reasons it will rarely, if
ever, be possible to implement what air forces have traditionally be-
lieved to be the most effective campaign: an immediate, all-out strike on
the enemy’s most valuable assets. Even in World War II (the most “to-
tal” of modern wars), limits on Anglo-American bombers were lifted
only slowly, over a period of years. And, even though the war was later
considered a “good war” fought for the right reasons, the Anglo-Ameri-
can public has proven uneasy with its legacy of unconstrained bombing.
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After Vietnam, defensiveness inhibited USAF dialogues and, for a
while, proscribed a thorough and searching analysis of doctrine (and
the applicability of that doctrine to differing circumstances). There was
still no satisfactory understanding of the crucial relationship between
bomber raids and desired political outcomes. In the conclusion to his
1989 book, The Limits of Air Power, Mark Clodfelter, a junior officer
in the air force, wrote, “The tremendous rush of technology—which
has produced gargantuan B-52s and sleek B-1s capable of carrying 30
tons of ordnance, and supersonic fighters capable of directing laser-
guided bombs into a single warehouse in the heart of a densely-
populated city—has not guaranteed military success. What it has done,
however, is to create a modern vision of air power that focuses on the
lethality of its weaponry rather than on that weaponry’s effectiveness as
a political instrument.”25 His critique was notable not only because it
was perceptive, but because it was delivered by a serving USAF officer.

In the thirty years since Vietnam, strategic bombing has, if anything,
become even more prominent as a mode of warfare. For America alone,
wars in the Persian Gulf in 1991, Bosnia in 1995, and Kosovo in 1999
have seen air attacks against opponents’ vital centers in an effort to
coerce concessions from hostile regimes. In many of these conflicts, air
power theorists have claimed to have developed a new mode of strategic
bombing. Pinpoint precision attack of leadership, political control, and
civilian economic targets is now said to offer coercive leverage unattain-
able by older methods; some even see a “revolution in military affairs”
in this apparent combination of new technology and new ideas.26

It is probably too early to judge the efficacy of precision air attack as
a political tool; certainly its effectiveness remains hotly contested as this
book is written.27 Yet much of this new debate has a familiar ring. Since
1918 airmen have sought to find and destroy a critical Achilles’ heel in
an opposing society, polity, or economy so as to win wars without fight-
ing one’s way through the mass land armies of previous eras. Through
more than eighty years and the experience of World War II, Korea, and
Vietnam, the underlying philosophy and central implementing ideas of
strategic bombing have changed remarkably little. The tools of air war-
fare have changed dramatically since the canvas and plywood planes of
the First World War, but it is striking just how little the basic ideas
behind the use of those tools have changed. Profoundly influential for
nearly a century, these foundational ideas continue today to animate a
debate over bombing in an era otherwise almost unrecognizably differ-
ent from the world of Tiverton and Trenchard.28

Yet these ideas are neither self-evident nor the inevitable conse-
quences of aircraft or the technology of flight. Rather, they are the prod-
uct of a complex social, political and cognitive context in which airmen
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have tried to understand their world and their missions. This context
has been formed from overlapping and interactive influences, including
the perceived social consequences of industrialization, urbanization, and
increasing economic interdependence; popular concerns and expecta-
tions about the development of new technologies for war-fighting; the
intellectual demands of envisioning uses for a new tool of war, and the
inevitable cognitive hurdles and obstacles to which that process inevita-
bly is subject—including the tendency to be overly impressed by initial
experience, and the resistance to new information that does not conform
to previously formed ideas; and the pressures imposed by the require-
ment for organizational survival in hostile bureaucratic environments.

To suppose that strategic bombing doctrines have been mere reflec-
tions of the demands of good practice is to overlook the experience of
the world’s most energetic attempt so far to wage war from the air—the
Anglo-American strategic bombing campaign in the Second World War.
The near-catastrophic failure of the RAF, and later the USAAF, to make
good the prewar claims for their new methods cannot be explained by
looking at the methods and the equipment alone. This failure lay funda-
mentally in a process of learning and perception in which the larger
environment conditioned thought in powerful and ultimately very prob-
lematic ways. To understand the history of strategic bombing thus re-
quires an understanding of the process by which those ideas took form
and the influences that molded them.

But this is more than an issue of historical understanding alone. The
continuing influence of these ideas highlights the importance of their
sources and the influences that made them what they are. A major di-
mension of the waging of war and the use of force in a new century
rests on these foundations, and a crucial ongoing debate turns on them.
The better we understand how these ideas came to be, the better posi-
tioned we will be to make wise decisions on their use in the world of
today and tomorrow.
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