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Preface

This undertaking is a work of unusual form and format that
includes a compact disk that has tables, maps, photos, and
drawings. At its core this work is a database covering Anglo-
American strategic bomber operations against Germany, Italy,
and Axis associated or occupied Europe. As such it allows swift
and easy listing of day-by-day bombing, bombing of strategic tar-
get systems by location and tonnage, bombing of specific coun-
tries, comparisons of US and British targeting and operations,
and much more. The work details strategic operations only—
B-17 and B-24 bomber sorties by the four US numbered air forces
in the European and Mediterranean theaters (Eighth, Ninth,
Twelfth, and Fifteenth) and all bombing sorties for aircraft as-
signed to the Royal Air Force (RAF) Bomber Command and RAF
205 Group. This definition excludes US twin-engine medium
bomb groups, which often hit the same aiming points as their
four-engine compatriots, but includes twin-engine British
Wellington medium bombers and twin-engine British Mosquito,
Boston, and Ventura light bombers. Although the US heavy and
medium bombers had instances of overlapping, targeting those
instances usually fell into areas of what US doctrine defined as
tactical rather than strategic bombing, such as frontline troops,
transportation facilities feeding the front line, and airfields. US
medium bombers did not fly deep into enemy country to attack
industrial and strategic targets. The case differed for the RAF.
Wellingtons and other medium bombers formed the backbone of
the main bombing force from 1940 through late 1942 and
throughout 1943 for 205 Group. Bomber Command’s short-
ranged Bostons and Venturas of No. 2 Group raided French
ports, power plants, and industrial targets until transferring to
Tactical Bomber Force in May 1943. Likewise, Mosquitoes con-
ducted numerous hit-and-run daylight raids until May of 1943
and then switched to night harassing attacks on German popu-
lation centers, particularly Berlin, until the war’s end. Such
bombing furthered Bomber Command’s campaign against the
morale of the German labor force.

This study, of course, rests on a foundation of assumptions
that the reader should understand, if not necessarily agree with,
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so as to not form unsupported conclusions or extrapolations.
The study does not attempt to assess actual damage inflicted on
a specific target by a specific raid. Nor does it uniformly attempt
to identify the extent of damage assessed by Anglo-American
intelligence to a target at a particular time. Such effort would
not only be voluminous but lead to fruitless quibbling as ex-
perts disputed the significance of the data. To this study it mat-
ters less if the target actually required attack than that the Allied
bomber commanders judged that it did. Furthermore, an entry
stating a force of 400 bombers attacked Ludwigshafen through
complete cloud cover may not indicate the damage to the target.
The formation may have hit Mannheim or missed completely and
struck surrounding open country. Conclusions based on the
database will become increasingly accurate when based on an
aggregate of raids.

The number of aircraft attacking a target indicates the effort
and tonnage reaching the target. The number of aircraft dis-
patched on a mission does neither and raises questions as to
abort rates and weather. For that reason this work excludes air-
craft dispatched as a possible data category. However, if a large
discrepancy existed between aircraft sent out and planes attack-
ing, a note of the fact appears in the data entry. If a great many
aircraft failed to attack a target on one day, the bomber com-
manders would usually attack it again on the next suitable day.

The study further contains extensive annotations and en-
tries on operations methods, sighting methods, special opera-
tions, and mining, the implications of which become more far
reaching as the readers expand their knowledge of the subject
area. The relatively effortless manipulation of the numbers
should allow the reader to reach a new understanding of the
combined bomber offensive. The purpose of this work is not so
much to present my ideas concerning the strategic bombing of
Germany as to enable readers to form their own judgments.

The book and CD-ROM cover bombing sorties, mining, supply
missions, and special operations of all two and four-engine
bombers of the RAF Bomber Command in Great Britain and the
RAF 205 Group in the Mediterranean as well as all four-engine
bomber (B-17 and B-24) operations of the US Eighth Air Force
in Great Britain and the US Ninth, Twelfth, and Fifteenth Forces
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in the Mediterranean. The database contains such entries as
date, total bomb load and bomb mix, method of sighting, target
struck, attacking aircraft, and aircraft lost for virtually every air-
craft sortie credited with attacking a strategic target in Europe.
The almost unlimited ability to manipulate these statistics via
the electronic spreadsheet gives the reader the capability to
reach new insights not only into the strategic air operations of
World War II but in air warfare in general.

Sources and Methodology

Original documentation supplied all the bombing information
gathered for this project. Whenever possible, I used separate data
sources to cross-check numerical and other information supplied.

For coverage of Royal Air Force Bomber Command night
raids (January 1942 through May 1945), I relied on Bomber
Command Night Raid Reports and the Air Ministry War Room
monthly operations summaries. Bomber Command weekly opera-
tions and intelligence reports and Air Ministry War Room
monthly operations summaries furnished information on
Bomber Command daylight raids and provided a cross-check
of night raids. Primary documentation provided the only, al-
beit scanty, information on RAF 205 Group. I could not locate
details for any RAF 205 Group operations before the end of
February 1943, when it became part of the Northwest African
Strategic Air Force (NASAF). From that time onwards, NASAF
and Northwest African Air Forces (NAAF) daily operations and
intelligence reports described 205 Group activities. However,
both series seemed based on the same source, and I could find
no other independent source with which to cross-check data.
The information supplied by Mediterranean Allied Air Forces
(MAAF) and Mediterranean Allied Strategic Air Force (MASAF),
which succeeded NAAF and NASAF, had the same flaws. All
information on 205 Group was particularly deficient in
method of sighting.

The US Army Air Forces presented similar difficulties. The
sheer weight of Eighth Air Force documentation easily ex-
ceeded the bomb lift of at least one of its bombardment air-
craft. For this study, I relied on the targets and bomber opera-

Xtit
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tions segments of the Eighth Air Force monthly operations re-
ports (January 1944 through April 1945), the Eighth Air Force
target summary (25 May 1945) and, most importantly, on the
individual mission folders (17 August 1942 through 25 April
1945). The mission folders usually contained the daily Eighth
Air Force operations and intelligence report, which gave in-
tended target, target actually bombed, weather, and sighting
method. The Bombardment Division bombing sheets detailed
strikes down to the individual aircraft level and often further
specified the nature of the target and method of sighting. Like-
wise, the Fifteenth Air Force possessed excellent sources. A
machine printout, prepared shortly after the end of the war, of
all its bombardment missions vouchsafed all the information
required for this study. Nonetheless, the author inspected
each Fifteenth Air Force mission folder and located some
changes in methods of sighting and targeting. Information on
the heavy bomber units of the Ninth and Twelfth Air Forces
proved far less voluminous. In addition to Northwest Africa Air
Forces, Northwest Africa Strategic Air Force, Mediterranean
Allied Air Force, and Mediterranean Allied Strategic Air Force
daily operations and intelligence summaries, the author exam-
ined bomb group histories and Ninth and Twelfth Air Force
operations summaries. Information on Twelfth Air Force heavy
bombardment operations between November 1942 and late
February 1943 is fragmentary and cannot answer the ques-
tions I pose in this study.

For hard data—number of attacking aircraft, number of air-
craft lost, and tons and types of bombs dropped—this study
tended to employ weekly and monthly reports, where avail-
able. Such reports usually reflected data such as a group’s is-
suing tardy reports or aircraft landing on friendly fields and
returning later to home base not caught by daily reports. Data
collated after the war, at too far a remove from events, has the
advantage of wide perspective and possibly greater overall ac-
curacy but is also at the mercy of postwar interpretations and
agendas. Witness the “Eighth Air Force Target Summary” of
25 May 1945, which changed all city raids conducted by the
Eighth Air Force to other categories. On the other hand, docu-
ments more immediate to the event were used to identify ac-
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tual targets struck and method of sighting. American docu-
ments prepared the day of a raid make no bones about hitting
city targets. As those reports went up the American chain of
command, the tonnage dropped on cities decreased. While it is
possible, especially when bombing targets of opportunity, that
bombardiers might well mistake one town or village for an-
other, they certainly knew if they aimed at the city’s center or
factories on the city’s outskirts. They also knew if they em-
ployed visual or radar sighting.
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Introduction

The theory of strategic air bombardment states that air-
power is best used offensively to penetrate an enemy’s home
territory and disrupt or destroy the economy and means of war
production to force the enemy to surrender. Strategic bombing
will succeed either because it has fatally compromised the
ability to carry on hostilities or because bombing has broken
the will of the people and/or leadership to continue the fight.
In World War II only multiengine bomber aircraft had the
range, payload, and accuracy to accomplish this task.

The strategic bombing theorists posited that destruction of
the foe’s means of production—by aiming bombs almost entirely
at manufacturing, service, and distribution facilities—would
quickly lead to the surrender of its armies at the front when, or
even before, they exhausted the supplies remaining in their lo-
gistics system. This was the ideal result. If, for any number of
reasons, that direction of attack proved impractical or insuffi-
cient, then strategic bombing theory suggested that an attack on
the enemy’s will to resist by applying force against the civilian
population (i.e., bombing the enemy’s principal population cen-
ters) might achieve the same end. In this study the author ex-
amines the employment of strategic bombers by and the target
selection of the British Royal Air Force (RAF) and the US Army
Air Forces (AAF) in their campaign against Germany in World
War II. In doing so he provides readers with a statistical basis of
analysis that will enable them to form their own judgment as to
the validity of the theory of strategic bombing and the intentions
of the Anglo-Americans in their use of it.

At first it seemed that air bombardment offered a means of
avoiding the slaughter of the First World War’s trench fighting.
However, Japanese bombing of Chinese cities in the Sino-
Japanese War of the 1930s and Nationalist bombings of Re-
publican cities in the Spanish Civil War appeared to have
transferred the slaughter from both sides’ frontline soldiers to
the enemy’s civilians on the home front, instead of lowering
the overall human cost of modern warfare. For example, on 26
April 1937 (a market day), bombers of the German Condor Le-
gion supporting the Spanish Nationalist forces led by Gen
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Francisco Franco attacked Guernica, a town of 7,000 people—
a figure that apparently included refugees and those attending
the local market. They dropped 40.5 tons of bombs on the un-
defended and totally unprepared municipality, killing between
200 and 1,650 people and wounding an additional 889.! At
the worst, this resulted in a ratio of dead to tons of bombs
dropped of more than 40 to 1. Likewise, in March 1938, 42
tons of Italian bombs on the defended and prepared city of
Barcelona purportedly resulted in more than 3,000 casualties.
Most observers at the time seemed to overestimate the casual-
ties of these attacks while failing to consider the general stead-
fastness of the population under bombardment. In the midst of
the international furor over the bombing of the town of Guernica
during the Spanish civil war, the plans committee of the British
joint chiefs of staff predicted the possible effects of the first week
of a German air offensive against Britain at 150,000 casualties.?
These figures were based on analysis of the German bombing of
London in World War 1.3 The perceptions of the general public,
apparently based on a straight-line extrapolation of the Guernica
casualties, rested on what would eventually prove, from later
and much larger World War II experience, a statistical freak.
Only three bombing raids during the Second World War ex-
ceeded these figures: Tokyo (10 March 1945), Hiroshima (6
August 1945), and Nagasaki (9 August 1945). In fact, by the
beginning of World War II, the RAF air staff estimates of civil-
ian deaths reached the astronomical level of 72 per ton of
bombs.* In supplying this knowingly or unknowingly vastly in-
flated casualty figure to His Majesty’s government, the air staff
may well have encouraged those who counseled appeasement.
Such seemingly authoritative numbers could only have
weighed heavily on the mind of Prime Minister Neville Chamber-
lain during the Munich crisis of 1938—a supposition con-
firmed by Winston Churchill when he wrote in October 1941,
“Before the war we were greatly misled by the pictures they
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. The picture of destruction was so exaggerated that it
depressed the statesmen responsible for the pre-war policy
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and played a definite part in the desertion of Czecho-Slovakia
in August 1938.”° By the mid-1930s, only two of the world’s
air forces had committed themselves to the doctrine of strate-
gic bombardment, the RAF and the US Army Air Corps (AAC).

The Royal Air Force
Prewar Experience, 1919-1939

The US and British air forces took much different paths to
reach their doctrinal stances. The advantage of being a third and
independent service, equal to the British Royal Navy and Army,
smoothed the RAF’s way. Unlike the AAC, which was a subordi-
nate part of the US Army, the RAF controlled and shaped its of-
ficial doctrine. Marshal of the RAF Hugh Trenchard, who had
served as the chief of staff of the Royal Flying Corps and com-
manded an independent bombing force in World War I, served as
the postwar chief of staff of the RAF for an extraordinarily long
term of 10 years in the 1920s and 1930s. He used his tenure to
mold the RAF’s doctrine after his own concepts of airpower. He
believed the strategic objective of the RAF was “the overthrow of
the enemy by a bombing offensive without which neither the
[Royal] Navy or the [Royal] Army could achieve victory in a con-
tinental war.” He argued that this goal was “the raison d’étre of
an independent Air Force and its main claim to a substantial
portion of the slender funds devoted to armaments.”®

Throughout the 1920s and early 1930s, Trenchard and the
other British chiefs of staff labored under the “Ten Years Rule”—
a planning restriction annually imposed upon the British armed
services by the chancellors of the exchequer—that required the
services to assume that no war would break out for another 10
years. This restriction was first imposed by none other than Win-
ston Churchill when he served as the government’s chief fiscal
officer. Ironically, he would bear the full brunt of the conse-
quences of this decision during the Second World War. The Ten
Years Rule, not unreasonable considering that the United King-
dom faced no potential great power conflict in the 1920s, allowed
the British government to cut military expenditures to the bone.

So fiercely did Trenchard believe in the primacy of the offen-
sive that he resisted air-raid precaution (ARP) programs and
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production of antiaircraft artillery (a function of the Royal Army).
He restricted the size of the Air Defense of Great Britain (later
Fighter Command) because he felt it would divert resources from
the bomber force. Possibly because of exaggeration of the effects
of bombing on the civil morale of London and German cities in
World War I, Trenchard recognized that strategic bombardment
would cause collateral damage—the killing, wounding, and de-
struction of civilians and their property—in attacks on legitimate
targets. He suggested that bombardment might achieve results
far greater than in World War 1. Enough bombing of civilians, he
stated, might well break the will of the civilian population to re-
sist.” He was certain bombing would have a tremendous negative
effect on civilian morale and that it would prove easier to under-
mine the civilian will to resist than to destroy installations.® Of-
ficers who had long served under Trenchard and who eventually
would succeed him adopted his ideas.

The leaders of the RAF clung to their doctrine. However, they
faced an increasingly difficult strategic situation. By 1931, Im-
perial Japan had scrapped its entente with Great Britain and
had become a potential threat to British possessions in the
Far East. Closer to home, Adolph Hitler and his National So-
cialist German Workers Party [Nationalsozialistische Deutsche
Arbeiterpartei (NSDAP), normally shortened to Nazi] had ac-
ceded to power by 1934, replacing a weak, rootless, and strug-
gling democracy. The Nazi government under Hitler's leader-
ship was an authoritarian regime bent on revising the peace
settlement of World War I. Hitler, with the cooperation of many
German industrialists, began a showy program of rearmament
and exaggerated its extent with a brilliant propaganda cam-
paign. The new German air force (the Luftwaffe) reaped great
benefits from both the buildup and the hoopla.

In actuality, the Nazis feared that if they placed too many re-
strictions on German consumerism, they would lose popular
support. Thus, they did not begin to mobilize their economy
and put restrictions on consumption fully until 1942. In Africa
the fascist government of dictator Benito Mussolini conquered
Abyssinia and Ethiopia, territory adjacent to British colonies.
Italy’s large fleet and air force had the potential to open a third
front that was beyond the capability of the British armed
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forces to withstand. In the mid-1930s, in spite of the needs of
the army and navy, the British government gave priority to the
needs of the RAF, especially to the bomber force. Although
committed to maintaining parity with the Luftwaffe in frontline
aircraft, no amount of new funding could reverse, in a year or
two, the effects of the Ten Years Rule.

Likewise, His Majesty’s government, partially out of parsimony
and partially out of a political philosophy that discouraged sub-
sidy of private business, almost completely neglected the British
civil air sector. Unlike European governments, Britain for the
most part failed to provide significant direct or indirect funding
to civil airline companies. Nor, like the governments (local, state,
and federal) in the United States, did the British government pro-
vide funding for civil airports and navigation needs. As a result,
British civil aviation lagged far behind the world standard, par-
ticularly Germany and the United States where large airlines
routinely flew night schedules and in inclement weather. The air-
liners and aircraft used for carrying mail and cargo purchased
by these airlines sustained their nation’s aircraft industries, par-
ticularly so in the production of large multiengine aircraft. The
large civil airline companies also provided a potential pool of pi-
lots and ground support staff as well as an enormous body of ex-
perience and advanced technical knowledge for their respective
air services, none of which accrued in a like manner to the RAF.
When Chamberlain flew to Munich, he did so in an American-
built passenger aircraft.®

In 1935 the Air Ministry informed the British cabinet that it
had no satisfactory medium or heavy bombers in production—
the Whitley, Hampden, and Wellington bombers, planned in
1932, were not ready for mass production.!® Not until 1936 did
the RAF begin the development of four-engine heavy bombers. In
the meantime, the RAF suffered from a constricted production
base and the fear of the air staff, gradually overcome, that too
rapid an expansion would disorganize the force and strain train-
ing facilities.!! In mid-1937 the government decided to gradually
convert Bomber Command (BC) to a force of 1,442 aircraft (all
four-engine bombers) by 1943. This plan would give Bomber
Command the ability to strike deep and hard into Germany. It
also added ancillary costs such as new ground facilities and con-
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crete runways for all bomber bases. Hitler's annexation of Aus-
tria on 12 March 1938 solidified the cabinet’s decision to instruct
the Air Ministry to change its aircraft procurement priorities and
increase the number of fighter aircraft. The Munich crisis of Sep-
tember 1938 caused the cabinet to order more fighters. The
British had recently developed radar, which allowed reliable
tracking of aircraft in the air, stripping attacking bombers of
their ability to avoid defenses while increasing the effectiveness
of interceptors.

The Munich crisis further demonstrated numerous opera-
tional shortcomings in Bomber Command. Of 42 squadrons mo-
bilized, only 10 were heavy bombers; of 2,500 reserve pilots
planned, only 200 were ready for immediate operations. Using
peacetime standards, only half the force was ready to fight. The
bombers lacked self-sealing gas tanks and armor. Most could not
even reach Germany unless they flew from the continent.!? For
the RAF as a whole, not a single repair depot existed in the
British Isles, and every link of the logistics chain of supply lacked
essential spare parts. Moreover, the service had failed to obtain
training, bombing practice, and experiment areas. For example,
the RAF had no single school or standardized course for the in-
struction of aerial gunnery. This deficiency left the teaching of
that important skill almost entirely in the hands of the frontline
units, which were already far overburdened with other tasks re-
sulting from the rapid expansion and consequent dilution of ex-
perienced personnel and combat readiness.

Exercises for active duty crews revealed a systemic, servicewide
bias against navigation training, little night experience, and, in
dead reckoning daylight conditions, an average circular error
probable (CEP)* of 50 miles in dropping bombs.!® The govern-
ment’s delay in introducing conscription until June 1939 post-
poned the procurement and training of necessary air and ground
personnel. In the last year of peace, Bomber Command lost
strength as its Blenheims reinforced Fighter Command. Still, the

*Circular error probable: the radius of a circle within which half of ordnance delivered
by aircraft or a missile’s projectiles are expected to fall. It is used as an indicator of the
delivery accuracy of a weapon system and as a factor in determining probable damage
to a target.
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cabinet continued to support its eventual expansion to a force of
80 squadrons of new bombers in 1942.

Bomber Command: Adoption of Night
Operations and Area Bombing, 1939-1941

“During the first two years of the war Bomber Command was
small, ill equipped and ineffective.”'* In September 1939 fear of
a German aerial retaliatory, knockout blow against Britain and
the wretched condition of Bomber Command made the launch-
ing of a strategic air offensive impracticable. Air Marshal Sir
Edgar Ludlow-Hewitt, air officer commanding (AOC), Bomber
Command, and the Royal Air Force air staff were fully cognizant
of their force’s shortcomings. At their insistence, the cabinet re-
frained from ordering any offensive action against Germany.

The RAF’s unwillingness to conduct offensive operations had a
basis in strategy, not merely in lack of readiness. Until the Czech
crisis in the summer of 1938, the air staff had assumed that the
first German blow would fall in the west. If the aerial portion of
that initial German offensive fell heavily on England, especially
its cities, the RAF would be forced to retaliate in spite of its mani-
fest unreadiness. However, the Czech crisis and the following
German threats against Poland made it more likely that the Ger-
mans would move east before confronting the Anglo-French al-
lies. In that case, it would be the height of folly for the RAF, in its
current condition, to undertake unrestricted offensive opera-
tions. Such a course, undertaken at a maximum intensity, might
not only provoke an unnecessary and possibly avoidable Ger-
man riposte, but it also would further expend resources that the
RAF desperately needed for expansion and future operations.
Therefore, to avert a like German response, Bomber Command
could on no account select targets that involved even the slight-
est risk of civilian casualties. The principles laid down by Prime
Minister Neville Chamberlain in the House of Commons on 21
June 1938 guided the service:

¢ It is against international law to bomb civilians as such and to make
deliberate attacks upon civilian population.

e Targets . . . aimed at from the air must be legitimate military objec-
tives and must be capable of identification.
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e Reasonable care must be taken in attacking these military objectives
so that by carelessness a civilian population in the neighborhood is
not bombed.!®

Although these considerations would eventually fall by the
wayside in regards to bomber operations against Germany
proper, they would form the rubric concerning the bombing of
all non-German territory occupied by the Germans for all sub-
sequent RAF directives until the war’s end. Thus, a force that
had planned for the offensive for 20 years had produced air-
craft incapable of surviving in daylight over enemy territory
and aircrews unable to find targets at night. Instead of con-
ducting strategic operations, the RAF dropped leaflets by night
over Germany and trolled the North Sea for German shipping
for eight months.

These missions familiarized some aircrews with night opera-
tions and proved convincingly that Bomber Command’s aircraft
were, indeed, too deficient to survive during the day. In the first
six months of the war, 3 September 1939 through 3 March 1940,
Bomber Command dropped a grand total of 33 tons of bombs. !¢
Some part of this lack of effort stemmed from simple geographic
constraints. As long as both sides respected the neutral airspace
over Holland and Belgium, Bomber Command could only get at
German targets by going directly over the North Sea, a route
stoutly defended by the Luftwaffe, or by taking a dogleg over
France, a route beyond the range of many of the command’s air-
craft. The Ruhr, Germany’s prime industrial region and the ob-
vious target of any bombing campaign, lay behind the protection
of the Low Countries. The neutral skies over those countries of-
fered the same protection to Great Britain. Their loss to the Ger-
mans would severely complicate the air defense of the United
Kingdom.

On 2 April 1940 Air Marshal Sir Charles A. Portal replaced
Ludlow-Hewitt as AOC, Bomber Command. Portal was a color-
less officer unlikely to win any popularity contests. Called “Peter”
by his close associates, Portal would become the youngest of the
combined British and American chiefs of staff. He began his mili-
tary career in 1914 as a motorcycle dispatch rider. A year later
he joined the Royal Flying Corps, earning a Distinguished Flying
Cross and shooting down several German aircraft before the end
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of the war. Between the wars he served as commander, British
Forces, Aden; as an instructor at the Imperial Defence College;
and as the director of organization on the air staff. Somewhat
personally remote and cool, he nonetheless established excellent
working relationships with high-ranking Americans. The British
chiefs of staff and Churchill respected him for his strategic
ability and brilliant intellect. Because he was virtually unflap-
pable, he could weather the storm of Churchill’s fanciful military
ideas—often hurled with insulting vehemence by the prime min-
ister at the chiefs of staff—and temper those ideas with wisdom.
Portal worked exceedingly long and hard hours during the war,
leaving behind him a voluminous official correspondence but
little of a personal nature.

After the years of gloomy outlook and forecasts offered by his
predecessor, the command found him a refreshing change. Later,
in April, the command aided Allied forces in Norway by bombing
Stavanger airfield and German shipping, doing minimal damage
to the latter. It also began to mine enemy waters in hopes of dis-
rupting German supply lines into Norway and shipments of the
high-grade iron ore from Narvik to Germany.

During the first phase of the air war, Bomber Command—on
the basis of remarkably few operational sorties—drifted into a
decision of immense consequences to itself and the strategic of-
fensive against Germany. The command decided to switch the
bulk of its operations from daylight to nighttime. Daylight sorties
by heavy bombers, particularly two raids on 14 and 18 De-
cember 1940 against the German fleet and naval facilities at
Wilhelmshafen, proved extremely costly. Bomber Command lost
17 out of 36 Wellingtons dispatched. These raids flew into the
teeth of Germany’s heaviest air defenses, those specifically de-
signed to protect the fleet and important naval bases from British
attack over the North Sea. The defenses employed radar, a fact
unknown to the British, and primitive ground-controlled inter-
ception.!” The fate of these missions, which failed to reach Ger-
man airspace other than Heligoland Island, shook the faith of the
leadership of Bomber Command in the ability of their current
generation of day bombers to penetrate into Germany, whether
or not they flew tight, self-defending formations. Later losses in
the battle of France further demonstrated the fate of unescorted
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daylight attacks. In contrast, the night leaflet missions of the
Whitleys of No. 4 Group, Bomber Command’s only unit with
any night training, seemed positive. They encountered no oppo-
sition and their crews reported excellent results. In March 1940,
Ludlow-Hewitt ordered Nos. 3 and 5 Groups to join No. 4 Group
in leaflet dropping and night reconnaissance missions over the
Reich. The hard fact of the day losses compared to the seeming
success at night argued for a change of policy, but the command
never made a formal pronouncement. Although Bomber Com-
mand never totally abandoned the daylight bombing, especially
for its light bombers, and arguments for daylight bombing would
surface throughout the war, the command did not consistently
launch heavy bomber daylight raids from March 1940 until June
1944. Adoption of this policy, which was so greatly at odds with
prewar conceptions, apparently incurred little opposition within
the service. Virtually no senior officer appears to have gone on
record as advocating a continuance of daylight heavy bomber
missions. Night bombing introduced not just problems of opera-
tion but those of administration.

Many observers gloss over the side effects of such a change
in methodology. However, the switch to night bombing entailed
far-reaching costs for the entire command, if not the service.
The command needed to revamp training programs for begin-
ning to advanced pilots, bomb aimers, gunners, and other
crew members. Instructors needed to learn or relearn skills.
Experienced crews from operations needed schooling. Aircraft
already in service needed modifications such as flame damp-
eners while aircraft on the drawing board or on the production
line also required modifications for night. The RAF had to up-
grade airfields to conduct large-scale night operations. Finally,
given the primitive state of equipment, night flying placed a
deadly surcharge of 300 percent over and above the accident
rate for daylight flying. This penalty applied to each and every
aircraft taking off on night operations or training flights, even
those that failed to drop a single bomb. The switch to night fly-
ing was one area in particular where the RAF suffered from the
stunted state of British civil aviation. Unlike the Luftwaffe, the
RAF could draw on no preexisting base of civilian equipment
or experience in night flying.
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On the night of 9 May 1940, German parachutists began the
German offensive in the West by seizing key points in the Low
Countries. In the morning the Germans marched into neutral
Holland and Belgium. On the next day Winston Churchill be-
came prime minister of a new British coalition government. He
had supported the RAF and its doctrines for more than 20 years
and had even served as the secretary of state for air from 1919
to 1921 as well as first lord of the admiralty from 1914 to 1915
and 1939 to 1940. In 1916-17 he had helped to develop the tank
to break the gridlock of trench warfare. More than any other con-
temporary head of state he understood the continuing relation-
ship between science, technology, and modern warfare. He also
produced a considerable body of military history, including a
multivolume work on World War I, a study of the eastern front in
World War I, and a multivolume biography of his ancestor the
First Duke of Marlborough. Such analysis, added to his own
bitter experiences, confirmed his suspicions about the ready
promises of military men and scientists as to the imminent suc-
cess of their proposals and schemes. His lifelong command of
the English language and talent for self-promotion coupled with
his natural pugnacity, especially in relation to his predecessor’s
history of appeasement, made him an inspiring leader to the av-
erage Briton. As a war leader, his heavy drinking and verbal
harassment of his military chiefs of staff made their lives more
difficult and caused one, Gen Sir John Dill, army chief of staff,
to resign. Although usually a sound strategic thinker, Churchill
sometimes succumbed to unwise impulses, such as the Darda-
nelles campaign in 1915, the invasion of Norway in 1940 (which
helped to trigger the German invasion of that country), and his
desire to have the Anglo-Americans invade the Balkans in
1944-45. He was a man of some flaws but also of honor and
great character and was totally committed to the destruction of
the Nazi state. Such a man would waste little time in striking
back at his foe. On 15 May 1940 the day Holland surrendered to
the Nazis and the day after the German armored spearheads
broke out of Sedan and began their race to the sea, the cabinet
authorized Bomber Command to strike oil and railway targets
east of the Rhine. The dispatch of 99 bombers that night marked
the start of an almost five-year-long offensive against Germany.
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For the next month, until the fall of France on 17 June 1940,
Bomber Command’s bombing of oil targets in Germany and
transportation targets in France was ineffectual. After Germany
knocked the French out of the war, the Luftwaffe launched the
Battle of Britain in an attempt to gain air superiority over the
British Isles to enable a German ground invasion from France.
Bomber Command, with no more effectiveness, struck at the
German air industry and continued to hit oil, “the weakest link
in Germany’s war economy.”!® Throughout the summer of 1940,
the Bomber Command continued to go after its precision night
targets and to bomb invasion barges and other preparations. On
24 August two or three German aircraft violated Hitler's express
orders and jettisoned their bombs over London. This tiny mis-
take, like the feather that tips the largest scale, may have
changed the course of history. Churchill, who was determined,
like many of his countrymen, to give as good as he got, ordered
immediate retaliatory air strikes on Berlin, which the RAF flew
the next evening.!® The 80 bombers sent that night hit little, as
did those dispatched on the next four nights to Berlin. However,
these pinpricks shocked the Berliners; and the attacks hu-
miliated Hitler as well as the number two man in the regime,
Hermann Goéring, commander of the Luftwaffe. By 30 August,
Hitler, demonstrating once again his fatal inability to separate
national policy decisions from personal pique, withdrew his
order protecting London and encouraged Goring to retaliate. On
5 September Goéring publicly promised to do so. At the same time
a crisis arrived in the Battle of Britain; the Luftwaffe, in spite of
heavy losses, had reduced Fighter Command to a state where
British aircraft losses exceeded new production, and overall pilot
experience had begun a serious decline. The German targeting
change from counterair operations to area bombing of London
took the pressure off Fighter Command, whose losses proceeded
to drop. German losses rose as their Bf-109 fighters had only
enough fuel capacity to remain over London for but 10 minutes
after which they had to abandon their escort of Luftwaffe
bombers, leaving them to their own fate (oftentimes a disastrous
one at the hands of a RAF fighter). Casualties soon forced the
Germans to turn to night bombing. Hitler postponed the inva-
sion, probably no more than a bluff in any case, and turned to
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other projects, but he had left an enemy behind—one whose only
means of striking back was strategic airpower.

Churchill appreciated this perfectly. Even before the Battle
of Britain ended on 3 September, he submitted a memo on the
munitions situation as he saw it:

The Navy can lose us the war, but only the Air Force can win it. There-
fore our supreme effort must be to gain overwhelming mastery of the
Air. The Fighters are our salvation, but the bombers alone provide the
means of victory. We must therefore develop the power to carry on an
ever increasing volume of explosives to Germany so as to pulverize the
entire industry and scientific structure on which the war effort and
economic life of the enemy depends, while holding him at arms length
in our Island. In no other way at present visible can we hope to over-
come the immense military power of Germany, and to nullify the fur-
ther German victories which may be apprehended as the weight of
their forces is brought to bear upon African or Oriental theaters. The
Air Force and its action on the largest scale must, therefore, subject to
what is said later, claim the first place over the Navy or the Army.?°

At the same time the prime minister made an explicit sugges-
tion to the AOC, Bomber Command, that the bombing offensive
should be spread as widely as possible over the cities and small
towns of Germany that were within reach. Portal immediately
championed the idea, which agreed with the conclusions that the
recent experiences of his command had forced upon him. He
suggested bombing 20 cities. The air staff demurred. Air Vice-
Marshal (AVM) Sir Richard Peirse, vice chief of staff, conceded
that the bombing of strategic targets located in populated areas
produced a by-product of collateral damage. Such damage, al-
though unfortunate, was legitimate according to the rules of war.
What made British bombing more effective than German, in the
opinion of the air staff, was its discrimination in choosing spe-
cific targets rather than the indiscriminate bombing of city areas.
On 21 September 1940 the Air Ministry issued new instructions
to Bomber Command. They placed German oil at top priority, fol-
lowed by communications, the air industry, the U-boat target
system, and invasion preparations. As a concession to Portal’s
views and in recognition of the continued German bombing of
London, the Allies could attack Berlin, which contained no
strategic targets associated with major plans, with the object of
causing “the greatest possible disturbance and dislocation both
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to the industrial activities and civil population generally in the
area.” The beast of area bombing had thrust its snout into the
tent. The body quickly followed.

On 4 October 1940 Sir Charles Portal became chief of the air
staff, a post he would hold until the end of the war; Sir Richard
Peirse became AOC, Bomber Command. On 30 October Portal
made his previous views official policy—lowering German
morale would no longer be the by-product of strategic air at-
tack but the end product. The air staff ordered Bomber Com-
mand to concentrate on oil and morale—oil when visibility al-
lowed, morale when it did not. The command would devote
limited efforts to U-boats, communications, and airfields. The
initial draft of instructions suggested 20 to 30 cities. Peirse re-
duced the list, which included Berlin, Hamburg, Cologne
(K6ln), Munich (Mtinchen), Leipzig, Essen, Dresden, Breslau,
Frankfurt,* and Dusseldorf. The final draft left to Peirse the
timing of the attacks and urged him to adopt the German
technique of opening each raid with a fire-raising attack. The
next attack waves should focus their bombing on existing fires
to prevent firefighters from containing them and allowing
them to spread. The directive erased the fiction that the
bombers struck precision military targets and substituted an
objective in keeping with the aircraft’s limited capability to lo-
cate and bomb enemy targets. Yet, Bomber Command and the
Air Ministry still refused to commit themselves totally to area
bombing. By the end of October 1940, they raised a precision
night campaign against German synthetic oil to first priority.
On 16 December 1940 Bomber Command attacked Mannheim
in its first “city bombing attack” as opposed to an area attack.
The attack began with a force of picked crews ordered to drop
incendiaries on the center of town and the remainder of the
force directed to bomb the fires. The attack had the clear in-
tention of burning out the city center. The War Cabinet had
authorized the raid three days earlier in retaliation for the Ger-
man night raid on Coventry on 14 November 1940. In Decem-
ber 1940, British intelligence reports, which underestimated

*Unless otherwise indicated all references to Frankfurt refer to Frankfurt am Main
and not to Frankfurt an der Oder, which lies near the boundary between the former
East and West Germany.
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German oil stocks, encouraged yet another swing in bombing
policy. A new directive dated 15 January 1941 enjoined
Bomber Command to put all effort into attacks on oil produc-
tion and storage facilities, but when conditions prohibited oil
attacks it was to continue area bombing. Under the January
directive, “it became a common practice to designate as the
target the ‘industrial centre’ of a large German town and a
number of these attacks on the model of the Mannheim ex-
periment were carried out against such places as Berlin, Dtis-
seldorf, Hannover, Bremen, Cologne, and Hamburg."!

The January 1941 bombing policy lasted until 9 March 1941;
a national emergency rather than targeting changes forced an-
other shift in focus. At that point the Battle of the Atlantic be-
tween German merchant raiders, surface naval units, and sub-
marines (U-boats) that were against the Royal Navy and
merchant marine reached a crisis point. Churchill ordered that
all resources, including Bomber Command, must devote their ef-
forts to stemming the assault on British shipping. The light
bombers of No. 2 Group assisted RAF Coastal Command by fly-
ing daylight antishipping and antisubmarine sweeps. Bomber
Command’s heavy and medium bombers switched from the in-
effective “precision” attacks on German oil to attacks on naval
targets, when weather permitted.

The naval targets consisted of three types: precision attacks
on German surface units, precision attacks against U-boat yards
and factories producing the FW-200—the Luftwaffe’s long-
range, four-engine, antishipping and reconnaissance aircraft—
and “Mannheim technique” attacks on ports and naval towns.
The precision attacks accomplished little other than to add to
the growing realization of Bomber Command’s inability to
strike small targets. The German battle cruisers Scharnhorst
and Gneisenau sat out numerous attacks in the French port
of Brest, suffering no fatal damage from night and day raids.
Raids on U-boat yards differed little in their results from area
raids, although a raid on 12 March 1941 in perfect conditions
on the Focke-Wolf aircraft factory in Bremen, which assembled
the FW-200, damaged the plant and led the firm’s manage-
ment to begin to move its plants to the east. The command
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also found resources to attack Berlin and other towns besides
those on the naval list.

As quickly as the naval emergency emerged, it faded, not so
much because of British actions but because of those of the
enemy. The Germans moved south and east. In the South, Hitler
intervened to save his Italian ally. The German Afrika Korps and
its air support under the command of soon-to-be renowned Lt
Gen Erwin Rommel began arriving in Libya in April 1941. They
soon had their bewildered British opponents bundled back to the
Egyptian border, with the exception of the Australians in Tobruk.

In the Balkans the Germans stormed through Yugoslavia
and smashed the Greeks, who heretofore stymied the Italians.
A British expeditionary force, drawn from forces in the Middle
East, lost 15,000 men, one-fourth its strength, in a fruitless
three-week intervention in Greece. That force suffered further
heavy casualties in the loss of Crete. Then, on 22 June 1941,
Hitler launched the struggle that decided World War II—the in-
vasion of the USSR.

For the RAF the German sweep into the Soviet Union had
two implications. First, it allowed reinforcement of the Middle
East. Bomber Command sent two squadrons and personnel
for three more to that theater. Second, it created the possible
opportunity to extend British air supremacy from the United
Kingdom to France and beyond as the Luftwaffe committed
the bulk of its fighters to the east. At the very least, aggressive
British action would ease the pressure on other fronts by forc-
ing the Germans to keep fighters in the West. The scheme re-
quired the participation of Bomber Command—its aircraft
would strike daylight targets in France and draw the Germans
up to defend those targets. With the bombers acting as bait,
Fighter Command’s aircraft would engage and destroy the
German defenders. Once attrition had sufficiently weakened
the Germans, Bomber Command could launch precision day-
light raids into Germany. The combined Fighter and Bomber
Command operations proved every bit as uselessly bloody as
their code name Circus.

The Germans held every advantage. The short range of the
RAF Spitfire Vs left them with little time to fight or maneuver
during a medium penetration of Luftwaffe airspace; the Germans

18



INTRODUCTION

did not have to oppose a slight penetration. The Luftwaffe’s
Bf-109Fs had a slight performance edge on their British counter-
parts. Their early warning system, which improved rapidly with
practice, gave the Germans sufficient warning of attack so that
they could climb higher than the attackers and their escorts and
then strike with the advantages of greater altitude and coming
out of the sun. The extensive French airfield system allowed the
Luftwaffe fighter groups (Jagdgeschwader) to displace them-
selves into fields less vulnerable to attack. Bomber Command
continued to participate in the Circuses until September 1941
when it became obvious that the campaign would not weaken
German defenses enough to allow resumption of daylight bomb-
ing. Fighter Command, under its opinionated AOC Air Marshal
Sir W. Sholto Douglas, continued to commit one-third of its
forces to daylight fighter sweeps until August 1942.

Douglas, as had the leadership of Bomber Command in a dif-
ferent instance, fell into the trap of complete acceptance of pilot
reports. At that stage in the conflict, British intelligence had de-
veloped no means of confirming German aircraft losses from
German sources. Fighter Command overestimated Luftwaffe
fighter losses and continued Circus operations far past the point
of diminishing returns. From June to December 1941 Fighter
Command lost 463 pilots, more than it had lost in four months
during the Battle of Britain. Fighter Command claimed that it de-
stroyed 731 German aircraft. However, postwar examination of
German records revealed a loss of 154 aircraft, 51 of which were
damaged in accidents rather than enemy (British) action.?? So
futile was the campaign (Circus) that the Germans never both-
ered to reinforce their two fighter groups in the West.

In the meantime, British bombing policy went further down
the path of unrestricted area bombing. On 9 July 1941 the Air
Ministry issued yet another new directive to Bomber Command.
Like earlier directives, it rested on a foundation of wishful think-
ing, unevaluated intelligence, and doubtful assumptions (as does
a great deal of planning of all types—Christopher Columbus
being, perhaps, the archetype). The new plan called for precision
night bombing of nine marshaling yards in the Ruhr (when moon
conditions permitted). When the moon provided insufficient illu-
mination (three weeks out of four), Bomber Command would at-
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tack cities in the Ruhr to destroy “the morale of the civil popula-
tion as a whole and of the industrial workers in particular.”??
Whenever conditions ruled out attacks on the primary targets,
the directive authorized strikes on Hamburg, Bremen, Hannover,
Frankfurt, Mannheim, and Stuttgart. British intelligence had
amassed considerable documentation from neutral countries,
travelers in Germany, and all types of experts, from Pres.
Franklin D. Roosevelt to a member of Parliament’s greengrocer,
which stated that German civilian morale would collapse with
only a push or two. Furthermore, it seemed reasonable that with
the invasion of Russia, the German state railway system, the
Reichsbahn, must be straining to supply the new front and re-
organize the new conquests in the Balkans. This ignored the
Reichsbahn’s ability to control all the rolling stock of occupied
Europe. If Bomber Command could attack the marshaling yards
often enough to keep them closed, it should isolate the Ruhr—
Germany’s most important heavy industrial area—and put
greater strain on the entire war economy. Crumpled civilian
morale in the Ruhr might soon infect other areas. Rail yards and
morale complemented each other strategically and tactically. The
rail yards lay “in congested industrial areas and near concentra-
tions of workers’ dwellings.” Precision bombing of yards would
produce collateral damage and disturb workers and factories;
area bombing the city should land some bombs on the rail yard.

However, the expansion of the war into the Mediterranean put
an increased strain on the British Royal Navy and Army. The
Germans and Italians closed the Mediterranean to British con-
voys, forcing them to go the long way—around the Cape of Good
Hope. This detour consumed much shipping, already in ex-
tremely short supply, and extended the Battle of the Atlantic into
the South Atlantic. The British navy needed more escort ships.
In Libya and Egypt the British army suffered setback after set-
back at the hands of the Germans. The Royal Army needed more
tanks, artillery, and close air support as well as heavy bombers
for attacks on Axis supply lines. Bomber Command found itself
being drained of experienced crews and having to justify its pro-
duction priorities before an anxious prime minister.

In the meantime, the phenomena of target creep soon con-
fronted Bomber Command. In such a situation the various
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forces and organizations with input into target selection begin
to push for the inclusion of their own pet target into the active
list. Peirse, who had produced no outstanding success thus
far in his tenure as AOC Bomber Command and lacked strong
backing in the Air Ministry, found himself forced to accept sev-
eral new targets. Because they all were to be accomplished
within the objectives of the 9 July directive, he retained the
authority to set the tactical priorities. On 30 August 1941 the
Air Ministry instructed Bomber Command to expand the
bombing of transportation facilities and morale targets to 21
smaller towns. Eleven days later, the air staff requested that
he add the town of Schweinfurt, estimated to produce 45-70
percent of Germany’s ball bearings, to his target list. Finally,
on 27 October 1941 the deputy chief of the RAF air staff or-
dered him to give high priority to German ports supporting the
U-boat industry and warned him that he would face diversions
to the U-boat bases in the ports of Brest and Lorient.

As changes in bombing policy hit Bomber Command from one
side, German defenses began to challenge it from the other. Luft-
waffe night fighters, antiaircraft artillery, and radar had gotten
some measure of their opponent. In the first six months of 1941,
night bombers missing in action had averaged less than 2 per-
cent. The percentage climbed to 3 percent in July 1941 and 4
percent in August when the command lost 121 aircraft. In Sep-
tember and October, losses declined to 3 percent, but bombers
crashing reached a yearly high. The command’s losses peaked
in November at 5 percent, with almost half of them taken in a
single night, 7 November 1941. That night Peirse dispatched the
command’s largest raid so far—400 aircraft. The bombers ran
into severe weather. Of the 169 bombers sent to Berlin, 21 failed
to return and only 79 reached their target; of 55 sent to
Mannheim, seven failed to return; and of 43 sent to the Ruhr or
dispatched on mining missions, nine did not return. Only one
raid into Germany, against Cologne, suffered light losses (only
one out of 53 aircraft). Three small raids, 56 planes total, on the
channel ports of La Pallice, Boulogne, and Ostend, had no
losses. Overall the raids sustained more than 9 percent casual-
ties with 37 aircraft missing, twice that of any other night of the
war so far.
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Churchill reacted immediately. He ordered Bomber and
Fighter Commands to begin a policy of conservation to rebuild
their forces for the spring. In his report on the mission to the
chief of staff, Peirse blamed its failure on the lack of meteorolo-
gists’ warning and the state of crew training. Air Chief Marshal
Portal, the chief of staff, found this unacceptable. Two weeks
later he returned Peirse’s report noting that his information
stated that meteorologists had, indeed, warned of severe icing
conditions and that one group commander refused to send his
aircraft on a long-range mission and had requested and received
permission to attack an alternate target. Portal questioned
Peirse’s judgment in having sent aircraft so deeply into Germany
in known bad conditions. Peirse’s second report repeated the as-
sertions of the first, while adding defenses for his actions. Portal
appeared inclined to let the matter rest, rather than further un-
dermine Peirse with his command, but the Secretary of State for
Air Sir Archibald Sinclair, the civilian head of the service, insisted
that Portal lay the matter before the prime minister.

On 4 January 1942 Portal submitted the reports and asso-
ciated air staff papers before Churchill, then in the United
States for the Washington Conference. Churchill transferred
Peirse to the thankless post of commander in chief of the Al-
lied Air Forces of the American-British-Dutch-Australian
(ABDA) Command in the Far East. Like many an unsuccess-
ful general before him, the departing AOC, Bomber Command,
had fought his campaign without the benefit of the added
strength and scientific improvements that would enable his
replacement to earn the victor’s laurels.

Peirse may well have used bad judgment, but he in all likeli-
hood fell afoul of the complexities of a modern armed service in
which administrative decisions, in this case training and per-
sonnel policies, may have had disproportionate consequences on
operations. Bomber Command had the responsibility of supply-
ing advanced flight training for the bulk of the RAF’s multiengine
bomber crews. It accomplished this training in operational train-
ing units (OTU) equipped, insofar as possible, with the same
types of aircraft as frontline operational units. In early 1941,
OTU training lasted 12 weeks. However, Bomber Command
planned to expand its number of squadrons and aircraft by more
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than 50 percent by January 1942. This expansion would require
aircrews over and above replacement of losses. Shortly after the
command undertook to address this requirement, it was over-
taken by unexpected requirements. Beginning in April 1941,
Bomber Command had to provide heavy and repeated personnel
drafts. It needed to draft men to establish and maintain a
bomber force for operations in the Mediterranean theater
(Britain’s major active theater against Germany and Italy), sup-
ply three squadrons to Coastal Command for antisubmarine
work, and provide pilots for the Atlantic ferrying organization,
which flew aircraft purchased from America to the United King-
dom. These aircrews and pilots were as lost to Bomber Com-
mand as those shot down over Europe. To make matters worse
Bomber Command had to send experienced aircrews to meet
these obligations, which reduced the combat experience and
readiness levels of its own frontline units. The command also
had to permanently devote some OTUs to providing continued
replacements to the Mediterranean.?* In 1941, of the 17 new
squadrons raised from Bomber Command OTUs, all went to
other commands.2%

Bomber Command’s OTUs were hampered in their task of
turning out replacement crews [for their own frontline units] not
just by the RAF’s urgent needs in the Mediterranean but also by
a systemic flaw—the RAF had not clearly defined the proper role
of each member of the aircrew. As the RAF official history rue-
fully admitted, “at the outset, there was no clear idea of what a
bomber crew was, beyond the general belief that all heavy air-
craft required two pilots.”?® The crew of the Wellington bomber,
Bomber Command’s mainstay into 1942, consisted of two pi-
lots, an observer, a radio operator, and two gunners, “but the
precise nature of the duties to be performed by these men and
the extent to which they required pre-operational training was
obscure.”?” In short, a force plagued by feeble navigational skills
and an inability to hit targets was not training aircrew members
to become specialists in navigation and aiming of bombs.

Nonetheless, Bomber Command needed more aircrews,
whether or not they were correctly trained. The command could
not grow aircrews overnight. Increasing the outflow of aircrews
from the OTUs could be accomplished only by two means. The
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command either had to increase the overall personnel flow into
the OTUs or cut training time for personnel already in the ex-
isting cycle. Both methods or any combination of them had se-
rious drawbacks. If Bomber Command chose to increase the
total number of aircrews being trained, it would take anywhere
from six months to a year for the increase to work its way
through basic training, basic flight training, and the OTUs to
operational units. Increases in the training establishment to
handle the increased requirement for flyers would also entail
additional investment of resources, including airfields, aircraft,
and experienced instructors. Expanding personnel would fur-
ther encounter the Achilles’ heel of the entire British effort—
manpower.

Throughout the Second World War, the United Kingdom had
to balance its very limited manpower carefully as compared to
the other great powers against industrial and military require-
ments. Aircrews required the very highest quality human ma-
terial—men who were physically, mentally, and technically su-
perior. These individuals were in the shortest supply and the
greatest demand. Increasing the numbers of such individuals
above the great number already allotted to the RAF would
have repercussions throughout the war effort. One fact starkly
illustrated the manpower shortage on Bomber Command it-
self; throughout the entire war the command always had more
bomber aircraft available to it than it had aircrews to fly
them.?® Because of the time delay and resource constraints,
Bomber Command ruled out training expansion in favor of
cutting back OTU training time.

In April 1941 Bomber Command reduced OTU training time to
six weeks, the shortest syllabus of the war. The policy remained
in effect until the end of the year even though unfavorable fly-
ing weather adversely affected training. Although some OTUs
continued to take up to 12 weeks to turn out pilots, others sent
their half-trained students to the squadrons. The reduced train-
ing time—when combined with normal attrition, increasingly ef-
fective German defenses, and the constant siphoning off of expe-
rienced aircrews to the Mediterranean and elsewhere—had
several deleterious effects. The replacement of experienced air-
crews by inadequately trained aircrews and pilots quickly diluted
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the squadrons’ ability to perform their mission. They “became in-
capable of successful or sustained operations.”?® The new pilots
had far higher accident rates, especially in bad weather, but also
in favorable weather. The loss of aircraft, which could not be
quickly replaced, drove down unit capability yet more. To erase
the deficiencies of these newbies, active squadrons spent up to
40 percent of their flying time on training.?® The poor perform-
ance of Bomber Command on the night of 7 November reflected
these training deficiencies.

In the immediate aftermath of the raid, the active squadrons
stopped accepting new crews. This action blocked the flow of
crews through the OTUs and the remainder of the training
system. It also allowed the OTUs and operational squadrons to
devote additional training time to aircrew members on hand.
Because of the shortcomings of fresh crews coming out of the
OTUs, Bomber Command discontinued the policy of rotating
its experienced aircrews to other commands; instead it di-
verted aircrews that had just graduated from OTU to those
units. This move transferred some of the consequences of the
training shortfall to the other commands and increased the
level of experience in Bomber Command.

In January 1942, Bomber Command increased the training
period for both pre-OTU and OTU aircrews. The OTU syllabus
expanded from six weeks to eight, 10, or 12 weeks, depending on
the time of the year: eight weeks when summer offered the most
flying hours to 12 in the harsh winter weather. The new sched-
ule included an additional week of ground training, which eased
the requirements for training aircraft and flight instructors.

In February 1942, Peirse’s replacement, Air Marshal Arthur T.
Harris, accepted a proposal that went far to solve the systemic
problem of improper aircrew flight roles. He reduced the stan-
dard aircrew from two pilots for each bomber to one. This deci-
sion greatly reduced the demand for pilots and meant that the
remaining pilots could receive additional and more thorough
training. Men who would have made mediocre pilots could be di-
verted to other aircrew positions. One pilot per aircraft allowed
the command to operate a larger number of aircraft at any one
time. Without the new pilot policy, Harris could never have
mounted his 1,000 bomber raids of May 1942.3!
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Dropping the second pilot also enabled the command to reor-
ganize aircrew training. In March 1942 the command redefined
and subdivided the duties of the observer. He became the navi-
gator and a new aircrew member, who replaced the second pilot,
became the bombardier. The radio operator would no longer be
cross-trained as a gunner and the two gunners were relieved of
radio cross training. To assist the pilot in four-engine aircratft,
which were just coming on line in 1942, the OTUs added a new
position: the flight engineer. “These changes had the effect of al-
lowing each member of the crew to specialize, and it, therefore,
permitted him to receive much more thorough training than had
previously been the case.”? These decisions enabled the com-
mand to field a larger and more effective force in 1942 and
through the end of the war.

In retrospect, Churchill's conservation order seems well
timed. It gave Bomber Command a chance to correct its defi-
ciencies. The RAF was also fortunate in that the German en-
gagement on other fronts left the Luftwaffe with no effort to
spare to increase the pressure on the United Kingdom. Sus-
tained pressure may have prevented Bomber Command from
righting itself from the downward spiral of reduced training
time and falling performance.

After more than two years of war, Britain’s strategic bombing
force had proved itself as little more than an annoyance to its
enemy. From September 1939 through December 1941, the
command succeeded in dropping only 50,142 tons of bombs of
all types on all targets. This represented only 5 percent of the
command’s overall tonnage dropped during the war. The delivery
of that ordnance cost the command 1,547 aircraft, almost 20
percent of the command’s entire wartime loss. This averaged out
to a cost in dead, captured, missing, and wounded of one mem-
ber of Bomber Command lost for each 10 tons of bombs released
and one aircraft for every 32 tons of bombs dropped. Bomber
Command’s decision to switch to night bombing, while conserv-
ing the force, probably resulted in the least accurate bombing
campaign in air history.

German countermeasures consumed only a tiny fraction of
their strength, and Bomber Command’s inability to strike preci-
sion targets in Germany day or night left the enemy’s strategic
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target systems intact. New developments would dramatically
alter Bomber Command’s effectiveness. A massive building pro-
gram to improve the command’s base infrastructure neared
completion. All fields would soon have three concrete runways,
concrete hard stands, and blind-flying instrumentation. On 14
February 1942 area bombing became its number one priority.
Not only were cities the easiest targets to locate, but new elec-
tronic navigational aids, such as Gee [see the appendix on elec-
tronic and radar bombing], would make them easier to locate
and concentrate against. No longer would bombs strike targets
as much by sheer luck as by intent. Heavy bomber production
continued to retain high priority in the British economy, in spite
of the pleas of the Royal Army and Navy, both heavily involved in
the war against Japan. Given the long lead times in the produc-
tion of major new items of equipment, the reversal of the
bombers’ production priority would have led to chaos in war pro-
duction and would have done little for the other services for sev-
eral years. With bomber production virtually locked in, Bomber
Command could count on a growing force of first-line, modern
four-engine aircraft with hefty bomb lift capacity and long range.
The Germans would face a far more effective and deadly force.
Whether she willed it or not, Britain had committed herself to a
strategic bomber offensive.

The Night Bombing Problem

Successful night bombing presents the attacking force with
four problems: weather, navigation, lighting the target, and
enemy defenses. Bomber Command’s most implacable foe,
weather, favored the Germans. Central European weather con-
ditions predominated during the day—days of significant cloud
cover greatly outnumbered clear days—a factor only slightly
alleviated by the standard meteorological phenomenon of limited
dispersion of clouds at night. Even though clouds dissipated
to some extent at night, a bomber or other aircraft in proximity
to a target would still need to see through the overcast with
electronic devices or fly under the clouds—and avoid excessive
exposure to antiaircraft artillery—to identify the target. If not,
the bombers would have to bomb on dead reckoning—a waste-
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fully inaccurate method that will usually land bomb loads
miles from the aiming point. In cloudless skies—provided the
experienced bomb aimer could identify the target—accuracy
might improve to a CEP of 600 yards as opposed to a CEP of
several miles.

Of course, one Bomber Command report admitted that even in
the best conditions 50 percent of inexperienced crews would fail
to locate the target.3® An unpredicted storm or other weather
conditions—such as high humidity, extreme cold, unexpected
high-altitude clouds, severe winds, or rapidly moving weather
fronts—might scatter an attacking force, cause icing, or produce
other unsafe conditions. The bomber, an aircraft not designed for
night flying, reacted badly to cold conditions. Oxygen systems
froze, as did condensation in the unheated cabins. The seasons
of the year also worked against Bomber Command. Summer,
with the clearest weather, had the shortest nights, which limited
how far missions could penetrate into Germany during dark-
ness. The long winter nights hampered operations with the bit-
terest weather of the year. The monthly orbit of the moon greatly
affected bombing. For one-fourth of the lunar cycle, light reflect-
ing off rivers and lakes under the full moon helped the bombers
find their targets or even showed the targets, but that same
moonlight illuminated the bombers for the German night fight-
ers. The new and quarter moon periods (the other three-quarters
of the month) produced so little light as to make identification of
night targets such as oil plants, marshaling yards, and indi-
vidual factories tactically invisible without electronic aids. Low-
light periods meant that Bomber Command could identify only
the absolute largest of targets—cities located near rivers or the
coast—with much hope of landing bombs on them. Throughout
the war, weather remained a constant foe, but, as in other mat-
ters, increased crew experience and improved aircraft design and
performance mitigated some of its worst effects. Like all the air
forces in the conflict, Bomber Command never defeated the ele-
ments but it learned to cope with them.

Navigation—the ability to set and follow a correct course to
the target area—was a blind spot for Bomber Command. In
some cases, aircrews still relied on the World War I-era “map
and a flashlight” navigation techniques. In addition, numerous
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prewar exercises and prewar flights highlighted the fact that
an alarming number of pilots and aircrews simply did not
know where they were—a circumstance that caused a few pre-
scient debriefing officers to wonder how all the incoming crews
could have hit their targets when they could not even find their
home base. Yet, Bomber Command not only ignored the prob-
lem, it acted as if it did not even have one. This was a clear
case of wishful thinking.

For the first 13 months of the war, the command exacer-
bated problems by its unquestioning reliance on two extremely
poor methods of gathering bomb damage assessment (BDA)
intelligence—uncorroborated reports from returning aircrews
and business sources from neutral countries. The command
accepted the returning crew reports without question—a fool-
hardy practice given the systemic overoptimism from this
source. Such information demands backup verification by in-
dependent reconnaissance and gun-sight or other cameras,
for example. However, the few bomb cameras employed were
not used properly or their pictures were discounted. The com-
mand gave much credence to businessmen from neutral coun-
tries who had recently visited Germany. They reported that
German resentment toward the Nazis grew with each raid.
These individuals, who, of course, were not professional mili-
tary observers, provided overly optimistic reports as well that
could not be confirmed independently. Since both sources in-
dicated success, Bomber Command accepted them positively.
Not until mid-November 1940 did the RAF activate Spitfire
(fighter) photographic reconnaissance flights from England.
The first mission raised doubts as to Bomber Command’s ac-
tual effectiveness. It photographed Mannheim on 17 December
1940, the day after Bomber Command’s first designated city
raid; the photographs revealed poor results. This reconnais-
sance indicated failure and thus found little favor at Bomber
Command headquarters, which continued to live in a dream
world of denial and unquestioning belief in more palatable in-
telligence. Faith in Bomber Command’s ability to locate targets
declined, except within the command itself.

This unhappy state of affairs lasted until the Butt Report
was issued in mid-August 1941. The report, a product of civil-
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ian loss of faith in Bomber Command'’s effectiveness, rubbed
the command’s nose in its errors. At that time, after examin-
ing over 600 bombing photos taken in June and July, D. M.
Butt, an assistant to Churchill’s influential personal scientific
advisor Lord Cherwell (Frederick Alexander Lindemann), de-
termined that overall only one bomber in five dropped its
bombs within five miles of the target. In the Ruhr, Germany’s
main industrial area, only one bomber in 14 dropped within
five miles (25 square miles) of its target. Postwar studies
showed that 49 percent of the command’s bombs dropped be-
tween May 1940 and May 1941 fell in open country, confirm-
ing Butt's gloomy assessment.3*

Clearly, drastic measures were required. Bomber Command,
which had heretofore worked only reluctantly with scientists,
now became alive to new possibilities. The crews could learn a
new electrical gizmo far more quickly than traditional celestial
navigation. By spring 1942 the command hoped to field its
first electronic navigation aid, Gee, whose advent would solve
some navigational problems. A follow-on navigational system,
Oboe, stayed in use until the end of the conflict. In experi-
enced hands, Oboe could produce bombing with aiming errors
of 600 yards to one mile—a scale of accuracy sufficient for
area attack but not precision operations.3> With these devices
and others, both the command and the German night fighter
force began the first of a series of electromagnetic battles.

Lighting the target presented another technical challenge.
Once the bombers defeated the elements and plotted them-
selves to a position near the target area, they required a visible
aiming point to strike effectively. In good weather and moon
conditions, experienced aircrews might locate the target by
eyeball—a combination of events occurring all too seldom in
the first two years of the war. Otherwise the attacker had to il-
luminate the aiming point with either electronics or pyrotech-
nics or a combination of the two. Flares existing at the start of
the war proved pitifully inadequate—if for no other reason
than financial exigencies had prevented any exercises with
them. Developing long-burning flares and marker bombs with
a minimum of drift and accurate ballistics took time and com-
peted with other high-priority programs. Not until August
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1942, after experiments by individual bomb groups, did the
command establish a dedicated Pathfinder force (PFF) to mark
and illuminate targets just before and during the assaults of
the main force. As the war continued, the abilities of the
pathfinders and their specialized techniques would produce
remarkable accuracy. As for electronic identification of the
exact target and aim point, as opposed to pure navigation, the
British reworked their air-to-surface vessel (ASV) radar for
aerial use. This variant, the H2S, could distinguish distinctive
landmarks and locate cities but was limited in its ability to
find smaller targets. H2S served as a useful blind bombing sys-
tem as well as a further aid to the pathfinders.

Concentration of the bombers over the target was a sub-
sidiary problem in lighting the target. If the force came over in
dribs and drabs, then marker aircraft would have to stay over
the target longer, giving enemy fighters, now that the target
was identified, more time to find them and others. In addition,
a slow-developing raid would lose much of its force; incendiary
bombs, in particular, require a quick, mass drop for greatest
effectiveness. The navigation aids, precise scheduling, prac-
tice, and experience gave Bomber Command remarkable skill
at this difficult task.

Until late in the war, when they ran out of aviation gasoline
and real estate, the German night defenses stubbornly contested
Bomber Command’s operations into Germany. In the prewar pe-
riod, the Luftwaffe had made little provision for night air defense.
Thus, initial Bomber Command night operations dropping
leaflets and bombs met no effective opposition, which encour-
aged Bomber Command to engage in yet more night operations,
albeit ineffective ones. Night operations, given the equipment of
the time, forbade formation flying as too dangerous.

Consequently, the RAF adopted the tactic known as the
bomber stream. Aircraft would take off, climb to altitude, pro-
ceed along a common course to the target, and return. Each air-
craft had as much chance of survival as any other. Radar-
directed antiaircraft artillery, usually near the target, downed its
share of aircraft, but conflict in the air was more deadly. Weather
affected the night fighter as it did the night bomber. However, the
night fighter, unless acting completely independent, had an eas-
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ier navigation problem. Powerful early warning radars could lo-
cate the bomber stream and ground controllers could then infil-
trate fighters into it, provided the stream’s flow could be deter-
mined. Radar in France and the Low Countries could provide
warning of a large-scale attack. Once fighters entered the
bomber stream, they still had to locate and engage individual
bombers. Sometimes the atmosphere betrayed the bombers by
producing highly visible contrails streaming from their wings or
bright moonlight revealed their presence. Increasingly, as the
war continued, the individual night fighter carried its own radar
for the final stage of the hunt. For its part Bomber Command
set up a special radio countermeasures group that confused the
Germans by using fake ground controllers to send false voice
messages, jamming their radar, and making extensive use of
electronics to fly spoof missions. At times the command also
bombed night fighter airfields and employed escort night fight-
ers. The liberation of France and Belgium further eased the night
bombers’ problems because the Luftwaffe lost much of its early
warning network. Bomber Command may not have defeated the
German defenses, but it kept casualties within a low enough
range to conduct continuing operations.

The American Experience

Whatever the basic soundness of a doctrine’s thesis, it suc-
ceeds or fails on the basis of its actual employment in wartime.
The integration of the force structure with the new elements re-
quired by new military doctrine and their combined application
in appropriate circumstances constitutes the practical compo-
nent of doctrine. However, by its very nature, doctrine can be a
hothouse plant that often requires pruning when exposed to the
outside world. Such was the case of the United States Army Air
Forces (USAAF), which began World War II committed to a doc-
trine based on the theory of strategic bombardment and the
practical technology of the four-engine heavy bomber and stabi-
lized visual bombsight.

The US theory of strategic bombardment held that a modest
number of modern bomber aircraft could accurately attack key
sections (bottlenecks) of an enemy’s war industry, bring manu-

32



INTRODUCTION

facture to a halt, and/or panic the civilian population into sur-
render. Unlike World War I this strategy would be inexpensive in
lives, cheap in resources, and speedy. The doctrine profoundly
affected every aspect of the USAAF, which was created in June
1941. National strategy, air training programs, aircraft procure-
ment, national industrial priorities, logistics and shipping, and
weapons and technical research and development all geared
their efforts toward the production of a strategic air armada. The
United States committed 40 percent of its war production to air-
craft and limited its ground forces to 100 divisions to provide
high-quality personnel to the USAAF and to production lines.
Conversion of the personnel and resources devoted to the 81/,
heavy bomber groups raised by the USAAF might have produced
25 armored divisions and an adequate supply of infantry re-
placements. Had US strategic bombing failed, that failure would
have had serious repercussions for any USAAF hopes of postwar
independence and, more importantly, for the eventual victory of
the Anglo-American alliance.

The US theory of strategic bombardment, derived in part from
airpower thinkers and bombardment exponents such as William
“Billy” Mitchell, Hugh Trenchard, and Giulio Douhet, was devel-
oped and refined by the faculty of the Air Corps Tactical School
(ACTS) from 1926 to 1940. Although the instruction of ACTS in-
fluenced several generations of airpower advocates, it lacked the
official approval of the War Department. This renegade status
limited the spread of its theories beyond the school and kept
funding and personnel to a minimum. Limiting the theory to a
small group of ACTS instructors had the advantage of maintain-
ing it as “pure” airpower thought, but doing so had the con-
comitant disadvantage of reinforcing groupthink and blind spots
in interpretation. Given the military’s constant churning of per-
sonnel, ACTS had one advantage: continuous tenure, not of in-
dividuals, but of ideology.

The ACTS theory of strategic bombing consisted of the fol-
lowing tenets:

1. The national objective in war is to break the enemy’s will to resist
and force the enemy to submit to our will.

2. The accomplishment of the first goal requires offensive warfare.
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3. Military missions are best carried through by cooperation between
air, ground, and naval forces although only air can contribute to all
missions.

4. The special mission of air is the attack of the entire enemy national
structure to dislocate its military, political, economic, and social ac-
tivities.

5. Modern warfare places such a premium on material factors that a
nation’s war effort may be defeated by the interruption of its indus-
trial network, which is vulnerable only to the air arm. The disrup-
tion of the enemy’s industrial network is the real target, because
such a disruption might produce a collapse in morale sufficient to
induce surrender.

6. Future wars will begin by air action. We must have an adequate
standing air force to ensure defense and to begin immediate offen-
sive operations. We must begin bombardment of the enemy as soon
as possible.®

In 1935 the Air Corps acquired the weapons system, albeit
in extremely small numbers, that enabled it to carry out its
musings—the four-engine B-17 heavy bomber. (By 1941 the
other mainstay of the American heavy bomber fleet, the B-24,
had also entered full-scale production.) Relatively fast for the
day and designed to fly in a self-protecting formation, B-17s
carried up to 12 .50-caliber machine guns—contemporary
pursuit aircraft carried lighter weapons. At standard ranges
the bombers carried a payload of 5,000 to 6,000 pounds and
were equipped with an excellent visual bombsight designed for
daylight use.3” ACTS theorists assumed that bomber forma-
tions would reach their targets undetected or fend off their at-
tackers. They further expected to encounter the enemy only
over the target, where he would concentrate his defenses,
rather than having to conduct a running battle to and from the
objective. Since the bomber would always get through to the
target, it would not require escort aircraft. Escort aircraft
would have to carry fuel and weapons to the target and back
and still retain the ability to dogfight with smaller, faster, more
agile interceptors or withstand their repeated attacks as they
defended the bombers. Such a design seemed impractical to
most, who deemed it unlikely that the Air Corps would have
sufficient funds to build both a fleet of bombers and escorts.
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Nor, until the defense could track bomber formations in-flight,
was it necessary.

In good weather conditions, such as those found in the
southwestern United States, an experienced bombardier in
the B-17, thoroughly familiar with his bombsight, could, from
12,000 feet, put bombs 250 pounds or less on target with re-
markable bombing accuracy. These results encouraged Air
Corps officers to overestimate the efficiency of bombs and
bombing. Since they had few bombers and little money to de-
velop or test ordnance, they were quick to jump to such a con-
clusion. Moreover, they did not study European weather pat-
terns or ask others for this information. Had they done so,
these officers might have realized that, on average, weather in
Europe changed six times faster than in the continental
United States and that for extended periods of the year clouds
covered the major cities of central Europe.

A common truism is “you don’t know what you don’t know.”
The US Army and its Air Corps suffered from the lack of an over-
seas intelligence service. They relied on the military attaché sys-
tem, which did not operate covertly and concentrated on foreign
ground forces. Consequently, the Air Corps had inadequate tar-
get folders for foreign targets. ACTS instructors developed their
concepts of industrial choke points and key facilities from a
study of the US economy.38 The Air Corps remained uninformed
of many foreign aeronautical developments in the field of engine
technology and items such as self-sealing gas tanks.3°

ACTS instructors were unaware of the development of radar,
which took place far from Maxwell Field and in the strictest se-
crecy. The US Army Signal Corps first demonstrated a proto-
type set in March 1938, but only to the highest Army officials.
American air planners knew nothing of British or German
radar developments until August 1940 when the British, the
most advanced in the field, revealed their resources to US mili-
tary observers. As Maj Haywood S. Hansell, an ACTS instructor
and World War II bomber leader, acknowledged, “our ignorance
of radar development was probably a fortunate ignorance. Had
this development been well known it is probable that the theo-
rists would also have reasoned that, through the aid of radar,
defensive forces would be massed against incoming bomber

35



INTRODUCTION

attacks in a degree that would have been too expensive for the
offensive. As it ultimately developed the school’s basic concept
that the offensive enjoyed a particular advantage in air war-
fare did later turn out to be substantially correct.”*® Through-
out the 1930s and before the United States’ entry in World War
II, the US Army Air Corps continued to emphasize precision
daylight bombardment and intended to conduct it once it en-
tered the hostilities.

US rearmament can be said to have begun on 14 November
1938 when Maj Gen Henry H. Arnold, commanding general of
the Army Air Corps, attended a special and highly confidential
meeting with President Roosevelt at the White House. Also pre-
sent were Harry Hopkins, head of the Works Progress Adminis-
tration and one of Roosevelt's chief advisers; Robert H. Jackson,
solicitor general of the United States; Louis Johnson, assistant
secretary of war; Herman Oliphant, general counsel of the trea-
sury; Gen Malin Craig, Army chief of staff; and his deputy, Brig
Gen George C. Marshall. The president called the meeting in re-
sponse to a series of disturbing European events. In late Sep-
tember, the Munich crisis, which resulted in the German occu-
pation of the Czech Sudetenland (and Czechoslovakia’s modern
border fortifications), had unmistakably revealed the unrelenting
nature of Hitler’s territorial demands. A meeting on 13 October
with the US ambassador to France, William C. Bullitt, confirmed
for Roosevelt the dangerous state of European politics.

The increasingly barbaric behavior of the Nazis toward the
German Jews, displayed in such incidents as “Crystal Night” on
8 November 1938, amply illuminated the vicious nature of the
German state’s internal politics. These events—the culmination
of years of Hitler's foreign and domestic policies—conclusively
demonstrated the rogue nature of the regime. When the con-
gressional elections of 7 November 1938 returned reduced (but
still overwhelmingly large) Democratic majorities, the president
felt secure enough to take the first steps toward rearmament. A
whiff of such intentions before the elections, given the public’s
predominant antiwar sentiment, might have cost the Democrats
many seats. In one of his first public moves, the president re-
called the US ambassador to Germany on 13 November 1938.
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At the meeting on 14 November, the president did most of the
talking. He noted the weak state of US defenses and pointed out
that Germany had a reported air strength almost double the
combined Anglo-French total. He pointed out that the United
States needed to enlarge its airplane production capacity greatly
to counter the mounting security threat to the United States
posed by the Germans. Roosevelt intended these planes not only
for the Air Corps but for the French and British as well. The
president hoped that making an increased US manufacturing
capacity available to the French and British would enable them
to procure enough aircraft either to forestall an attack by Hitler
or to help them defeat him if war came.*! The president sought
an AAC of 20,000 planes with a production capacity of 2,000
planes a month. He knew, however, that such a program would
not pass Congress. Therefore, he asked the War Department to
develop a plan for building 10,000 aircraft and for constructing
new plant capacity for an additional 10,000 aircraft a year.

Although his meeting concentrated on airplanes, it supplied
the spark for all subsequent Army and Air Corps prewar matériel
and manpower expansion—the War Department sought not only
new planes but funds to provide a balanced, combat-ready
Army.*? This plan served as the blueprint for further expansion
of an Air Corps that, in the autumn of 1938, had only 1,600 air-
craft on hand. Plants working on aircraft contracts for the Air
Corps could produce only 88.2 planes a month.*® Even six
months later, June 1939, the AAC still had only 13 operational
B-17s and 22,287 personnel—only twice the strength of the
Cavalry.#*

Roosevelt rejected the initial expansion plan presented to
him by the Army and the Air Corps. He had asked for $500
million in Air Corps planes, but the Army and the Air Corps
had requested an additional $200 million for Army matériel
and $100 million for Navy aircraft plus unstated amounts for
air bases and air training. The president, who was not at all
sure Congress would approve the additional $500 million in
the first place, redistributed the funds, giving $200 million of
the $500 million to the Army matériel branches, earmarking
$120 million for air bases and other nonaircraft items, and
leaving $180 million for procurement of 3,000 combat aircraft.
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He promised to find the Navy’s money elsewhere. Congress
passed the expansion bill in April 1939, authorizing an Air
Corps ceiling of 5,500 aircraft.*>

The problem of providing aircraft for the French and British,
which denied those aircraft to the Air Corps, proved vexing from
the beginning. On 23 January 1939 an advanced model of the
US Army dive-bomber crashed during a flight test, killing the US
copilot and injuring the French pilot and 10 others. This accident
gave ammunition to members of Congress and others who
wished to build up US forces before aiding Britain and France or
who sought to avoid sending aid to any belligerent in the hope of
avoiding entanglement in the coming war.

The accident also established a precedent permitting a policy
of more liberal release of advanced aircraft. Within weeks
the British purchased 650 aircraft worth $25 million while the
French added another 615 planes worth $60 million. In the
course of the year, Canada, Australia, Belgium, Norway, Sweden,
and Iraq placed further orders. Although the American aircraft
industry accepted the orders, it feared that the US neutrality
laws might prevent delivery in the event of war and was reluctant
to expand production facilities. In the face of this reluctance, the
French agreed to underwrite the cost of expansion for huge en-
gine orders from Pratt and Whitney and airplanes from Wright
Aeronautical. By November 1939 the British and French had in-
vested more than $84 million in engine plants alone.*¢ These
large orders ran head-on into the Air Corps’ own 5,500-plane
program. In July and August 1939, the Air Corps let contracts of
$105 million, more than the entire business of the industry in
any prior peacetime year. Moreover, Congress spent an addi-
tional $57 million to buy new manufacturing equipment for the
aircraft industry. By the end of 1939, the industry had a back-
log of orders worth $630 million, $400 million of which was at-
tributable to foreign purchases.*’

The outbreak of war on 1 September 1939—the same day
that Gen George C. Marshall officially became chief of the War
Department General Staff—increased the pressure from the
Western Allies for aid. On 25 March 1940 the Allies received
permission to purchase all but the most advanced models of
US combat and trainer types. Aircraft available to the Allies in-
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cluded the B-17, B-24, B-25, B-26, A-20, and P-40—all front-
line aircraft in the Air Corps inventory. After the fall of France,
the British took over all French contracts and added more of
their own. Their orders soon reached 14,000 planes, and, after
Dunkirk, the administration continued its policy of filling
Britain’s immediate combat needs over the requirements of Air
Corps expansion.® As a result, the Air Corps was short of air-
craft for training and equpping its new and existing units. In
March 1941, Brig Gen Carl A. Spaatz, the chief of the Air
Corps Plans Division, complained to Arnold: “It might be diffi-
cult to explain in the case of the collapse of England and the
development of a threat against the Western Hemisphere or
our possessions how we can agree that any airplanes can be
diverted at a time when we have only sufficient modern air-
planes to equip a paltry few squadrons.”® Spaatz would one
day direct the US strategic bomber offensive.

In the spring of 1939, the Air Corps adopted a planning goal
of raising a total of 24 combat-ready groups—units fully
equipped, completely trained, and capable of fulfilling their
assigned missions—by 30 June 1941. The 16 May 1940 ex-
pansion program raised these goals to 7,000 pilots a year and
41 groups. A bare two months later, on 8 August, newer plans
called for 12,000 pilots and 54 combat-ready groups. The 8
August plans also called for 21,470 planes and a total of
119,000 personnel, almost six times the personnel envisaged
in summer 1939. On 17 December1940 a new program called
for 30,000 pilots a year.°

This huge influx of resources had a negative effect on readi-
ness. Existing units lost most of their experienced personnel
to training programs and as a cadre for new formations. Newly
created groups consisted of a few experienced men and a large
majority of half-trained pilots and aircrews with too few as-
signed modern combat aircraft available to these pilots and
crews to allow sufficient flight time to maintain skills. Unique
support services, such as air intelligence, air logistics, air sur-
geon, and inspector general offices, either needed drastic up-
grading or had to be created out of whole cloth. Absorbing
these changes would take longer than the Japanese and the
Germans would give. Without these two years of lead time, the
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United States would have found itself in far worse shape to
fight a major war on two fronts.

The Air Corps reorganized as its strength ballooned. In Octo-
ber 1940, General Marshall began a new study of Air Corps
needs, which resulted in the unsuccessful reorganization of 19
November 1940 under which Arnold became acting deputy chief
of staff for air. However, the General Headquarters (GHQ) Air
Force was removed from his authority and placed under the au-
thority of the Army chief of staff in peacetime and under the con-
trol of the headquarters of the commanding general of the Army
in wartime.5! This scheme, which separated the Air Corps com-
bat function from its supply and training function, did not sur-
vive long. By the end of March 1941, Marshall initiated new
studies that resulted in the final prewar air organization.>?

On 20 June 1941 the War Department issued a revised edition
of Army Regulation 95-5, which governed the status, function,
and organization of the air arm. It created the Army Air Forces
(AAF), headed by a chief who also became the deputy chief of
staff for air and had the authority to supervise and coordinate
the work of the Office of the Chief of the Air Corps, the GHQ Air
Force (redesignated as the Air Force Combat Command), and all
other air elements. The regulation further created an air staff to
assist the new deputy chief, which freed the air arm from much
of the dominance formerly exercised over it by the ground offi-
cers who controlled the War Department General Staff. At Gen-
eral Arnold’s behest, Spaatz became the first chief of the air staff
at the end of June 1941. This organization sufficed until 9 March
1942 when a final rearrangement of positions gave the AAF
equality with the Army Ground Forces and greatly reduced the
power of the General Staff.53 In another War Department organi-
zational move in December 1940, Robert A. Lovett became spe-
cial assistant to the secretary of war on all air matters. The fol-
lowing spring Lovett advanced to the post of assistant secretary
of war for air, a position left vacant by the Roosevelt adminis-
tration since 1933. Lovett would prove a powerful, friendly, and
effective civilian advocate for the AAF.

Strategic planning and negotiations with the British kept
pace with air expansion and reorganization. On 29 January
1941 committees from the US and British armed forces began
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secret meetings “to determine the best means whereby the
United States and the British Commonwealth might defeat
Germany and her allies should the United States be compelled
to resort to war.”® President Roosevelt had personally read,
edited, and approved the US delegation’s initial statement of
views presented to the British at the conference’s first ses-
sion.5® The final report, American British Staff Conversations
No. 1 (ABC 1), submitted on 27 March 1941, stated, “the Atlantic
and European area is considered to be the decisive theatre.”
Both parties agreed to the principle of defeating Germany first
and, if necessary, Japan second. ABC 1 also provided for a
joint planning staff, joint transport service, unity of command
within each theater, and integrity of national forces, and called
for the prompt exchange of military intelligence and for “US
Army air bombardment units [to] operate offensively in collabo-
ration with the Royal Air Force, primarily against German Mili-
tary Power at its source.”%®

A second report on these staff conversations (ABC 2) dealt
with air matters. The United States agreed that until it entered
the war, all aircraft production from newly constructed manu-
facturing capacity would go to the British. This decision de-
layed the Air Corps’ 54-group program. It was also agreed that
if the United States entered the war, new manufacturing ca-
pacity would be split equally (50/50).57 The chief of the Air
Corps Plans Division vigorously objected to the agreement be-
cause of its open-ended commitment to supply aircraft to the
British at the expense of reinforcement of the US overseas pos-
sessions and reduction of the aircraft available for hemi-
spheric defense.?® Arnold agreed and protested that the short-
age of aircraft reduced “to the vanishing point the present low
combat strength of this force.” Nonetheless, he reluctantly
agreed to defer full implementation of the 54-group program.5®

On 9 July 1941 President Roosevelt requested the Joint Board
of the Army and Navy—the predecessor of the current US
Joint Chiefs of Staff—to prepare an estimate of the “over-all
production requirements required to defeat our potential ene-
mies.”®® When the president’s request descended on the War De-
partment General Staff, the War Plans Division was already
swamped. Arnold feared that the Army ground officers who
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dominated the War Department staff would base their estimates
on tactical close air support needs while shortchanging strategic
air war needs. He suggested that the Air War Plans Division
(AWPD), a section of the brand new AAF Air Staff, help draw up
the air requirements. The War Department staff agreed.

Col Harold George and three other air officers—Lt Col Kenneth
H. Walker, Maj Laurence S. Kuter, and Maj Haywood S. Hansell,
all ACTS activists—prepared the air annex in one week, 4-11
August 1941. Because of its clear definition of the AAF’s
strategic aims and its call for a gigantic air arm to accomplish
those aims, the Army Air Forces Annex, AWPD 1, “Munitions
Requirements of the AAF for the Defeat of Our Potential Ene-
mies,” was a key document in the AAF’s preparation for the
war. It defined three AAF tasks in order of importance: “Wage
a sustained air offensive against Germany,” conduct strategically
defensive operations in the Orient, and provide air actions es-
sential to the defense of the continental United States and
Western Hemisphere. The air offensive against Germany had
four goals: reduce Axis naval operations; restrict Axis air op-
erations; undermine “German combat effectiveness by depri-
vation of essential supplies, production, and communications
facilities” (a strategic bombing campaign); and support a final
land invasion of Germany.%! To accomplish its mission, AWPD
1 called for 2,164,916 men and 63,467 aircraft, of which 4,300
combat aircraft (3,000 bombers and 1,300 fighters) were
slated for Britain.

AWPD 1 listed four lines of action that would fulfill the US
air mission in Europe, including “undermining of German
morale by air attack of civil concentrations.” In discussing that
action, AWPD 1 stated,

Timeliness of attack is most important in the conduct of air operations
directly against civil morale. If the morale of the people is already low
because of sustained suffering and deprivation and because the people
are losing faith in the ability of the armed forces to win a favorable de-
cision, then heavy and sustained bombing of cities may crash that
morale entirely. However, if these conditions do not exist, then area
bombing of cities may actually stiffen the resistance of the population,
especially if the attacks are weak and sporadic. . . . It is believed the
entire bombing effort might be applied to this purpose when it becomes
apparent that the proper psychological conditions exist.5?
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Even before US entry into World War II, the AAF had clearly
not ruled out area bombing for morale purposes, albeit if only
for kicking the enemy when he was down.

In mid-August, the War Department staff reviewed and ac-
cepted AWPD 1. General Marshall followed suit on 30 August, as
did Secretary of War Henry L. Stimson on 11 September. AWPD
1 reached the president’s desk a few days later. Along with the
Army and Navy requirements, it formed the beginning of the Vic-
tory Program on which the government based its initial indus-
trial mobilization. Stimson and Marshall's agreement with the
plan meant that the War Department’s top civilian and military
officials approved the AAF’s ambitious wartime expansion.

The Japanese attack on Pearl Harbor on 7 December 1941
and Hitler’s fortuitous declaration of war on the United States
four days later caught the US military with its plans down.
AWPD 1, Joint War Plan Rainbow No. 5, and all the produc-
tion training schemes either no longer fit the circumstances or
were only half complete. It took the AAF two years to train a
bomber crew and mate it with an aircraft. As the RAF experi-
ence had shown, reductions in course length merely resulted
in greater inefficiency and casualties in the field. The war in
the Pacific consumed assets more quickly than anticipated.
Before the war the Philippines had become the focus of over-
seas deployment. Once hostilities commenced, Australia re-
ceived all equipment destined for the Philippines and more.
The AAF had to set up a ferry service (airfields, beacons, etc.)
to the United Kingdom for US aircraft. Even when the Eighth
Air Force—the AAF numbered air force designated to conduct
air operations from the British Isles—began to move to England
in late May 1942, General Marshall directed its combat units
to the west coast to await developments in the Battle of Mid-
way. The Navy victory there freed the Eighth to move east. The
first US heavy bomber arrived in England on 2 July 1942, almost
seven months after US entry into the war. The Eighth flew its
first heavy bomber mission on 17 August 1942 when it dis-
patched 12 B-17s against the Rouen-Sotteville marshaling
yards in France.

The start of the US heavy bomber missions against the Euro-
pean Axis in August of 1942 marked the opening of the com-
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bined Anglo-American bomber offensive. The only two air forces
in the world that had espoused the doctrine of strategic bombing
before 1939 would now jointly employ it against a modern in-
dustrial power. Bomber Command had worked through many of
its teething problems, and British technology and industry had
begun to supply superior pyrotechnics, ordnance, and electronic
devices and a growing stream of heavy four-engine bombers. It
would generously share many of its solutions and devices with
its American ally, the US Army Air Forces. For its part the AAF,
the beneficiary of the production capacity of the world’s greatest
industrial power, would quickly grow until it equaled the effi-
ciency and bomb lift capacity of Bomber Command. From Janu-
ary 1942 through May 1945 both air forces would suffer many
losses and overcome many obstacles, not the least of which was
the stout defense of a resourceful and ruthless foe. Yet, in the
end they triumphed. The remainder of this work chronicles the
tale of their joint efforts and accomplishments and their consid-
erations of targeting and bombing techniques in the last 41
months of World War II in Europe.
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January

4 January: Bomber Command—Air Marshal Sir Richard Peirse
relieved as air officer commanding.

20 January: Wannsee Conference, Berlin—high-ranking Nazis
agree on the “final solution” for the Jewish problem—extermination.

21 January: Field Marshal Erwin Rommel launches Axis counter-
offensive in Tripolitania and retakes Benghazi from whose air-
fields he can keep Malta suppressed. British stage hasty retreat.

28 January: Eighth Air Force—headquarters activated in Sa-
vannah, Georgia. Originally intended to command air support
force for invasion of French North Africa but invasion cancelled.

In January 1942, as it had for the previous 28 months, RAF
Bomber Command conducted the strategic bombing of Ger-
many, its allies, and Occupied Europe alone. On 4 January
1942 the Air Ministry reassigned the command’s air officer
commanding (AOC) Air Marshal Sir Richard Peirse to the
thankless post of commander in chief of the Allied air forces in
the American-British-Dutch-Australian (ABDA) Command,
where the forces of Imperial Japan seemingly advanced at will.
Under the policy of conservation decreed by Prime Minister
Winston Churchill, Bomber Command made no deep penetra-
tions into Germany. It continued its assistance to the Battle of
the Atlantic by flying 12 relatively large missions against the
German battle cruisers in Brest, France; 16 raids against French
ports; and several raids on the German cities and ports of
Emden (nearest port to Britain), Hamburg, Wilhelmshafen,
and Bremen centers of U-boat construction.

The missions against the German surface fleet proved im-
mensely frustrating to the aircrews. Although they lost only
seven aircraft against them, the German early warning net-
work always gave enough notice of attack for the defenders to
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produce a thick smoke screen to cover the port. This tactic, in
the era before any electronic bombing aids, deprived the bomb
aimers of any visual references, forcing them to drop blindly
into the smoke. Bomber Command had attacked two of the
ships for more than a year, and, through the law of averages,
if nothing else, it had at one time or another inflicted damag-
ing hits on all the German ships. Of the first 1,655 tons di-
rected at the capital ships by the command, only four bombs
hit their mark, not enough to put them permanently out of ac-
tion.! Moreover, the ships had stationed themselves in the
finest naval yard in France and had access to repair facilities
and dry docks more than able to repair the random damage in-
flicted by Bomber Command. The presence of these ships repre-
sented a great threat. They forced the Royal Navy to keep sub-
stantial forces close by to watch them. Should they break out
and avoid the British covering force they might overwhelm a con-
voy escort or draw it off in pursuit, which would allow U-boats to
attack the undefended (and perhaps, scattered) convoy.

Note
1. Richards, Fight at Odds, 1:236.
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8 February: Hitler appoints Albert Speer as minister of arma-
ments and production to replace Dr. Fritz Todt, who was killed
in an airplane crash earlier the same day. Initially Speer has
authority over only army procurement.

12 February: German warships Scharnhorst, Gneisenau, and
Prinz Eugen leave Brest and pass through the Strait of Dover
to Germany. Bomber Command’s first use of Boston light attack
bombers. Maj Gen Henry H. Arnold announces that the AAF
will send 12 heavy bomber groups, three pursuit groups, and
photographic reconnaissance squadrons to Great Britain in
1942.

14 February: New bombing policy directive issued to Bomber
Command. It ends conservation policy and makes the primary
target of Bomber Command, “the morale of the enemy civil
population and in particular, of the industrial workers.”

15 February: Japanese take Singapore.

22 February: Air Marshal Sir Arthur T. Harris assumes com-
mand of RAF Bomber Command.

23 February: AAF—Brig Gen Ira C. Eaker establishes Head-
quarters Eighth Air Force Bomber Command (VIII Bomber
Command headquarters) in England.

Bomber Command operations repeated those of the month
before with attacks on the German fleet and French and Ger-
man ports. Numerous small missions of one to five aircraft at-
tacked Luftwaffe night fighter fields and German cities with
the intention of forcing the German authorities to invoke air-
raid precaution (ARP) procedures. A night in an air-raid shelter
with screaming children and frightened adults would pre-
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sumedly have some negative effect on the next day’s produc-
tivity. Official discussion of this tactic had occurred before war,
at least as early as March 1938, when Ludlow Hewitt suggested
that in addition to high-level, low-level, and dive-bombing
forms of attack, a fourth technique existed, namely, “ha-
rassing bombing,” which would damage the enemy by causing
air-raid alarms, forcing them to sound warning sirens and
close factories. The prewar air staff rejected this proposal as
“indiscriminate” bombing, but the wartime conditions of
1940-41 and the switch to area bombing for the main force
had caused the tactic to become part of Bomber Command’s
repertoire.! The apparent success of this bombing, and the
manifest suitability of the new fast two-engine Mosquito light
bomber for carrying it out, meant that over the course of the
war the command would steadily increase its effort devoted to
this type of bombing.

On 12 February 1942 the German fleet left Brest and sailed
through the Strait of Dover to Germany. It was a low point for
the British military, especially the RAF, which apparently al-
lowed them to make the voyage unharmed. Bomber Command
sent out 242 aircraft; only 37 made contact and 16 of those
were lost. Coupled with the reverses in the Western Desert and
the fall of Singapore, the channel dash brought the Churchill
government to its nadir of popular esteem.

Air Marshal Arthur T. Harris’s assumption of command
brought a new spirit to a frustrated force. Upon taking charge,
he found a total operational force of only 374 medium and
heavy bombers, of which only 44 were four-engine Lancaster
heavies—the future mainstay of the British night bomber cam-
paign.? He also found the directive of 14 February 1942, which
authorized him to employ his effort “without further restric-
tion” in a campaign whose primary objective “focused on the
morale of the enemy civil population and in particular, of the
industrial workers.” The Air Ministry had issued the February
directive to take advantage of a newly developed radio naviga-
tional aid, Gee, which promised greater accuracy in night
bombing of targets within its range, 350 miles from Milden-
hall. The accuracy of the system varied from 0.5 to 5.0 miles.
Targets within range included Germany’s chief industrial area
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(the Ruhr) and the coastal ports of Bremen, Wilhelmshafen,
and Emden.? In an explanatory note Portal added, “the aiming
points are to be the built-up areas, not [sic], for instance, the
dockyards or aircraft factories. . . . This must be made quite
clear if it is not already understood.”

The bombing of Germany to reduce the morale of its civilian
population, especially the workforce, emphasized the targeting of
city centers rather than precision targets and the use of large
numbers of incendiary bombs. This strategy became an idée fixe
with Harris. He had observed how the RAF had scattered its ef-
fort in vain attempts to bomb the Germans’ transportation sys-
tem, synthetic oil industry, and capital ships at Brest. From
these failures he drew firm conclusions that Bomber Command
lacked the accuracy to destroy precision targets and that any at-
tempt to divert his forces to such targets should be resisted at all
costs. Harris dubbed those plans that promised to end the war
by knocking out a single system of key targets, “panaceas,” and
those who advocated them, “panacea mongers.”

Like the majority of high-ranking British and American air-
men, Harris had spent his adult life in the service. In 1914 he
joined the Rhodesia Regiment and fought as a mounted in-
fantryman during the conquest of German Southwest Africa.
Forswearing the infantry, he trekked to England where he
joined the Royal Flying Corps and finished the war as a major.
For the next 15 years Harris commanded various bomber for-
mations throughout the British Empire. He served on the air
staff for five years before going to the United States in 1938 to
head a British purchasing commission. At the start of the war
he commanded the crack No. 5 Group, where he displayed his
talent as a hard-driving director of bombing operations. Har-
ris had a forceful personality and was prone to wild overstate-
ment of his views. For example, in support of his opinion that
the British army would never understand airpower, he was
said to have remarked, “In order to get on in the Army, you
have to look like a horse, think like a horse and smell like a
horse.” In an even more pungent utterance Harris was sup-
posed to have said, “the Army will never appreciate planes
until they can drink water, eat hay, and sh__!” When stopped
for speeding on a road between High Wycombe and London, he
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replied to the constable’s admonition that he might kill some-
one: “Young man, I kill thousands of people every night!”®

Harris also enjoyed a special relationship with Winston
Churchill, which, if not personally close, was at least founded
on a mutual interest in advancing the Bomber Command.
Churchill needed a means to strike at Germany proper before
the cross-channel invasion into France, and Harris wanted as
large a force as possible to bomb Germany into surrender by
air alone. Harris had “direct contact” with the prime minister.”
The proximity of High Wycombe (Headquarters, Bomber Com-
mand) and Chequers (Churchill's country residence) facili-
tated frequent and frank exchanges of view between the two
men. This easy availability for face-to-face discussions often
allowed Harris to gain Churchill’s support and strengthened
him in his dealings with the Air Ministry.

During February 1942, the German navy introduced a new
signal encryption method. Its submarine fleet began to use
an Enigma code machine, the standard German high-grade
signals encoder that added a fourth wheel or rotor.® This revi-
sion to Enigma stifled the ability of the Anglo-American code
breakers and their navies to break and read high-grade mes-
sage traffic between the U-boats and the German admiralty.
Losses of merchant shipping to U-boats increased alarmingly,
prompting pressure from the Royal Navy on Bomber Command
to assist in the Battle of the Atlantic. Harris resisted the pressure
to some extent, but the constant attention his command would
pay to German ports and their U-boat facilities for the remainder
of the year would testify both to the need of the fleet for assis-
tance and to Harris’s conviction that area-bombing the ports
would do more good than turning his force over to Coastal
Command.
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Crews, and Aircraft with Crews in Operational Groups, June 1941-February
1942,” PRO AIR.

3. Webster and Frankland, 4:4-6, 135-40, 143-47.

4. Ibid., 1:324.
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5. Terraine, Time for Courage, 468. For a negative judgment of Harris, see
Messenger, “Bomber” Harris.

6. Hastings, Bomber Command, 135.

7. Webster and Frankland, 1:340, 464.

8. See the concluding essay in Putney, ULTRA and the Army Air Forces in
World War II, 65-104, for an excellent brief discussion of the physical work-
ings of the Enigma machine and US-UK exploitation of it. The addition of an
extra code wheel to the standard three-wheel Enigma machine greatly in-
creased the possible number of code settings, which in turn greatly in-
creased the difficulty of reading its transmissions.
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March: Belzec death camp established in occupied Poland.

3-4 March: Bomber Command—{irst operation by Lancasters,
sea mining.

8-9 March: Bomber Command—first operational use of Gee.

10-11 March: Bomber Command—first bomb raid by Lan-
casters, on Essen.

In March 1942 Bomber Command began to offer proof of its
capability to damage the German war effort. The previous month
the War Cabinet had approved raids on French industries work-
ing for the enemy. Air Marshal Arthur Harris selected as his first
target the Renault plant at Billancourt, near Paris, which reput-
edly produced 18,000 trucks a year for the Germans. He also
used the mission against the lightly defended target to test re-
cently formulated illuminating, marking, and concentration tac-
tics. The crews, who attacked in the full moon, had no trouble
identifying the target, while the light defenses allowed for low-
level delivery. Photographs revealed significant damage. The at-
tack cost the plant an estimated production of 2,200 trucks, but,
unknown to British intelligence, within four months its output
exceeded the preraid level.! Some bombs fell in workers’ housing,
killing 367 Frenchmen—twice as many souls as Bomber Com-
mand had as yet Killed in a raid on Germany.2

At the end of the month, on the night of 28 March, the com-
mand area-bombed the lightly defended and heretofore un-
touched port of Liibeck on the Baltic Sea. Harris described it as
“built more like a fire lighter than a human habitation.”® The
heart of the town consisted of the old medieval city—bone-dry
wood (that sparked easily) and narrow twisting streets (that pro-
vided no natural firebreaks). Using Gee to help navigate to the
target area (out of range for Gee bombing), the crews of the 204
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attacking aircraft easily identified the port. Carrying almost
equal weights of incendiary and high explosive bombs, they
dropped 340 tons, smashing the old town and destroying or
heavily damaging 3,400 houses. The raid sent a shock through
Germany, while British Intelligence, based on similar raids on
British cities, estimated a period of at least six to seven weeks for
total recovery. Once again postwar study revealed the difficulty
of assessing results. Liibeck suffered a total production loss of
less than one-tenth of one percent (.01 percent) and production
recovered to 80 to 90 percent of normal in one week.*

The mass destruction inflicted on the city and the failure of
government relief agencies to respond efficiently to the catastrophe
led Hitler to place bombing relief efforts under the direct control
of the Nazi Party. On the whole the party seems to have carried
out the task efficiently, which contributed to the steadfastness of
the German people under the Allied bombing campaign.

Bomber Command’s first significant stings had a far-reaching
result—they revived Hitler’s interest in the long-range bombing
of Great Britain. In particular these raids salvaged the V-1 and
V-2 retaliation weapon projects. In the halcyon days of the
summer of 1940 and early 1941, the Germans had cut the
funding of these expensive and exotic programs as part of
Hitler's general cutback of arms production. However, the
Baltic raids raised the prospect of large-scale damage and,
perhaps more importantly, loss of faith in the Nazi regime. As
a result Hitler’s interest in the programs reawakened.®

By temperament Hitler and the Nazis, who had come to power
by using tactics of intimidation, had little use for solutions based
on passive defense. Therefore, the idea of revenge weapons had
a much greater emotional appeal to Hitler than schemes resting
on the creation of a defensive fighter force. When the Germans
did think of air defense, they drew from their experiences in the
Spanish civil war where bombers had attacked at relatively low
altitudes and relied more heavily on antiaircraft artillery than the
British.® In any case, from March 1942 onwards the emotional
and financial investment in revenge weapons spiraled upwards
at the direct cost of interceptor production. If the vast amount of
labor, resources, and brainpower expended on the V-weapons
had instead been turned to the creation of a powerful air defense
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force, the later operations of the Allied strategic air forces might
have been stopped in their tracks. Given the long industrial lead
times to build and deploy air defense or revenge weapons,
Hitler’s decision of March 1942 would have long-term and fate-
ful consequences.

Harris also launched five major attacks against Essen, the
headquarters of the famous German armaments and steel firm
of Krupps. The attacks employed Gee-equipped aircraft as illu-
minators and fire raisers; bombers—which were, for the most
part, not equipped with Gee—bombed on the fires started by the
lead aircraft. Essen, perhaps the most difficult target in the
Ruhr, presented a challenging problem, one insoluble to Bomber
Command at this stage in the war. Its heavy defenses kept the
bombers at higher altitudes. Moreover, the dense ground haze
resulting from the air pollution emitted by the Krupps industrial
complex and the many other heavy industrial firms in the region
totally obscured all aiming and reference points.

While the heavies penetrated into Germany at night, light
aircraft of No. 2 Group attacked targets in occupied Europe.
These included motor transport plants, ports, marshaling
yards, night fighter airfields, and power plants in France and
Belgium. Other single aircraft continued their nuisance night
raids over German cities.

Notes

1. USSBS, Motor Vehicles and Tank Branch, Renault Motor Vehicles Plant,
Billancourt (Washington: GPO, January 1947), 80.
Richards, Hardest Victory, 118.
Webster and Frankland, Strategic Air Offensive, 1:393.
USSBS, Detailed Study of the Effects of Area Bombing, vol. 38.
Irving, Mare’s Nest, 19.
Murray, German Military Effectiveness, 78.

2R

A Note on Electronic and Radar Bombing

During the course of the war, the RAF and the AAF came to
depend on electronic devices—Gee, Oboe, Gee-H (GH), H2S,
and H2X—to direct them to targets at night and in overcast
conditions. These devices, all based on British research and
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development, used two different methods. One involved coor-
dination between ground stations and aircraft in flight and the
other independent radar carried on individual aircraft. Gee,
Oboe, and GH involved ground and air coordination.

Gee used a series of broadcasters sending out precisely
timed signals to an aircraft using a Gee receiver. If the signals
from two stations arrived at the same time, the aircraft must
be an equal distance from both, allowing the navigator to draw
a line on a map of all the positions at that distance from both
stations. Gee entered service in March 1942 and was accurate
to about 165 yards at short ranges and up to a mile at longer
ranges over Germany. At its extreme range, which was about
400 miles, it had an accuracy of two miles. Because Gee
pulses were not directional, even if they were detected, they
would not reveal the likely destinations of the bombers. Since
the system was passive, there were no return signals that
would give away the bomber’s positions to night fighters. How-
ever, the system was open to jamming, which became a rou-
tine problem about five months after Gee came into wide-
spread use. Because jamming was effective only over Europe,
aircraft still used Gee for navigation near their bases.!

The RAF put Oboe into operational use in December 1942; the
AAF did not use it until October 1943. Oboe was a radio ranging
device that used an onboard transponder to send signals to two
ground stations in the United Kingdom. Each of the ground sta-
tions used radio ranging to define a circle with a specific radius
and track distance to the aircraft. The aircraft would fly a course
along the circumference of one of the two circles. The target
would lay at the intersection of the two circles. Oboe was ex-
tremely accurate with an error radius of about 120 yards at a
range of 250 miles, but it was limited by the fact that it was a
line-of-sight-based system that could track aircraft to targets in
the Ruhr Valley but not deep into German territory. Ground sta-
tions were located throughout southern England and could
guide multiple missions.

The range of Oboe depended on the altitude of the aircraft.
Mosquitoes, which had the highest ceiling in Bomber Com-
mand—28,000 feet (a figure that increased as the war pro-
gressed)—led the raids. The speed and altitude of the Mosquito
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made it more invulnerable to German fighters and flak—an im-
portant factor in keeping the crews concentrated on marking tar-
gets. They dropped their marker bombs on signal of the Oboe
equipment not on visual sighting. The Pathfinder force Halifaxes
and Stirlings, which carried H2S, flew well within the range of
German defensive measures, which unnerved the aircrews and
may account for some of the loss of accuracy in H2S marking.

The Germans tried to jam Oboe signals, though by the time
they did so the British had moved on to Mark III Oboe and
used the old transmissions as a ruse to divert German atten-
tion. Along with the range restriction, Oboe had another limi-
tation: it could be used by only one aircraft at a time.?

Consequently the British rethought Oboe, and came up with
a new scheme named Gee-H (also known as GH) based on ex-
actly the same logic, differing only in that the aircraft carried
the transmitter and the ground stations were fitted with the
transponder. Multiple aircraft could use the two stations in
parallel because random noise was inserted into the timing of
each aircraft’s pulse output. The receiving gear on the aircraft
could match up its own unique pulse pattern with that sent
back by the transponder. The practical limit was about 80 air-
craft at once. Gee-H had the same range limitations as Oboe.?
The RAF first used GH in October 1943, and the Americans
began to use it in February 1944.

The British first used H2S air-to-ground radar on 30 Janu-
ary 1943. The Americans began using it on 27 Sepember 1943
and began to use their H2X variant on 30 November 1943. The
Germans could track both systems with airborne fighters and
sea or ground antiaircraft receivers. Since the radar was inde-
pendent of ground stations it could be used at any range to
which an aircraft could carry it.

Finally, the Allies began large-scale use of a combination Gee
and an H2X system known as Micro-H or MH in November 1944.
This highly accurate system used Gee to give the bombers a
straight course to within 35 miles of their targets and then the
bombers’ H2X devices would pick up special pulses from two
ground stations located in France and Belgium and proceed to
their targets. MH bombing became a specialty of the B-17s of the
Eighth Air Force’s Third Air Division.*
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See http://en.wikipedia.org/wiki/GEE.
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Ibid.

Craven and Cate, Argument to V-E Day, 3:667.

61

MARCH 1942



April

April: Auschwitz concentration and labor camp becomes
death camp for Jews.

7 April: US War Department designates the Eighth Air Force to
serve as the intermediate command between the overall US
headquarters in Great Britain and the subordinate Air Force
commands.

9 April: US-Filipino forces in the Bataan Peninsula surrender
to the Japanese.

10-11 April: Bomber Command drops its first 8,000-pound
bomb, on Essen.

14 April: Anglo-American Combined Chiefs of Staff (CCS)—
Agree to the “Marshall Memorandum,” setting 1 April 1943 as
the date of the cross-channel invasion from Britain to France.

17 April: Bomber Command Lancasters conduct day attack on
Augsburg.

29-30 April: Bomber Command—Whitleys fly last combat
operations. Whitleys remain in service in operational training
units.

In April 1942 Bomber Command heavy bombers made two
night attacks over France: the Ford Motor plant at Poissy and the
Gnome aircraft engine plant at Gennevilliers, both near Paris.
The latter raid produced little damage. The command made sev-
eral attacks on the German port of Hamburg and the cities of
Dortmund and Cologne, most foiled by unanticipated bad
weather. Three raids on Essen also produced little damage. On
12 April Harris sent 12 aircraft to attack Turin, Genoa, and the
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Fiat Motor transport plant in Genoa. These psychological strikes
reminded the Italians that they still had air defense and ARP re-
sponsibilities and hinted that worse might come. On 17 April
Harris sent out a daring daylight raid against the U-boat diesel
engine plant in Augsburg, 600 miles from their base. The Lan-
caster crews made a gallant effort. Of the 12 aircraft dispatched,
German defenses downed four before they reached the plant. In-
tense light flak at the target destroyed three more aircraft as they
attacked it from altitudes ranging between 50 and 400 feet. At
best the effort delayed work; it had no significant effect on engine
production. At the end of the month the command even found it-
self back at the hated task of attacking the German fleet—the
Tirpitz in Trondheim Fjord.

However, on four consecutive nights, 23 through 26 April,
Harris sent his force against the port of Rostock and an asso-
ciated Heinkel aircraft plant. In all, more than 500 aircraft at-
tacked the lightly defended and easily identifiable port city. They
dropped over 800 tons of bombs, 40 percent of them incendi-
aries, on the town and factory. The raids burnt 70 percent of the
center of Rostock, a medieval city similar to Liibeck, and caused
tens of thousands to flee in panic. But within four days the major
war plants in the town returned to full production, and the
heavily hit Heinkel plant staged a “brilliant” recovery.! The raids
on Liibeck and Rostock showed that the command could dam-
age minor towns, but it had yet to show such skill when bomb-
ing a major city. Bomber Command’s light forces continued their
daylight, low-level attack on French and Belgian marshaling
yards, ports, and power plants.

Note
1. Webster and Frankland, Strategic Air Offensive, 1:485.
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May: Sobibor death camp established in occupied Poland.

4-8 May: Battle of the Coral Sea—US aircraft carrier task
forces check Japanese southward advance toward Australia
and damage two fleet carriers.

5 May: Maj Gen Carl A. Spaatz assumes command of the
Eighth Air Force at Bolling Field.

6 May: US forces on Corregidor, Manila Bay, the Philippines
surrender to the Japanese.

30 May: USAAF—General Arnold promises Air Chief Marshal
Sir Charles A. Portal, chief of the RAF air staff, to have 66 com-
bat groups in Great Britain by March 1943.

30-31 May: Bomber Command—first raid of over 1,000
heavy bombers, Cologne. Operational training units (OTU) first
employed in a bomb raid over Germany, Cologne.

31 May: Bomber Command—first operation by Mosquitoes;
attack on Cologne.

In the first four weeks of May 1942, Bomber Command dis-
patched only two raids of more than 100 heavy bombers. One of
167 aircraft attacked Warnemtinde and its associated Arado air-
craft plant on 8-9 May, the other—also of 167 attackers—against
Mannheim on 19-20 May. In an experiment Harris did not re-
peat, an additional 25 bombers assisted the Warnemuinde raid
by making low-level attacks on the town’s searchlight and anti-
aircraft defenses. The force lost seven aircraft, almost 30 percent
of its strength, thus belying the notion that the bomber force
might support itself in such a fashion. Three bombers struck the
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Skoda arms production complex at Pilsen, Czechoslovakia.
Meanwhile the command continued its mining of German
coastal sea routes and the dropping of leaflets, mostly on France.
During the day, No. 2 Group continued its harassment raids on
marshaling yards, shipyards, power stations, and coking plants
in occupied territory.

At the end of the month, on the night of 30 May, Bomber
Command made the first of three 1,000-plane raids (Operation
Millenium), dispatching 1,046 bombers. Nine hundred forty
aircraft, using fire-raising tactics, attacked Cologne, dropping
1,698 tons of bombs—two-thirds of them incendiaries—with a
loss of 42 bombers. Air Chief Marshal Sir Arthur Harris, com-
mander of Bomber Command, employed every expedient to field
this unprecedentedly large force. All operational squadrons
put every available aircraft, including reserves, in the air. He
stripped the heavy conversion units (HCU), which converted
crews flying two-engine bombers to crews for four-engine
bombers, and OTUs of suitable aircraft and instructor crews
and he assembled scratch crews from excess squadron per-
sonnel. At the last minute, the Admiralty forced Coastal Com-
mand to withdraw 250 of its bombers from these missions—
an action that forced Harris to press into combat service the
most advanced of the OTU students. If the raid suffered heavy
casualties (he predicted no more than 5 percent to Churchill)
or if the OTU crews suffered excessive losses, he would have lit-
erally sacrificed the seed corn of his training program. The
command would have suffered tremendous disruption, which
would have placed the idea of strategic bombing into even
more question.

At first blush, Operation Millennium appeared spectacularly
successful. German records documented that the raid inflicted
more damage than all the p