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Introduction

The legendary American commander General
George S. Patton, Jr., once observed that next to
war, “all other human endeavor paled to insignifi-
cance.” If we accept this judgment, we may begin
to appreciate the magnitude of World War II, in
which Patton played so prominent a role. It, after
all, was the largest and bloodiest war in history.
Rare was the patch of the planet that was
spared involvement in this war, at least at some
time during 1939-45; however, the principal com-
batants were Germany, Italy, and Japan—the Axis
powers—and France, Great Britain, the United
States, the Soviet Union, and China—the Allies.
The butcher’s bill created by this conflict was
unprecedented in extent and remains unequaled.
Most authorities attribute 40 million to 50 mil-
lion deaths—the vast majority of these civil-
ians—directly to the war. The peak number of
troops mobilized by all combatant nations was
72,928,000, and millions more civilians were
committed to war-related industrial production
(among these both free workers and slave laborers)
and to partisan, guerrilla, and resistance activity.
World War II devastated Europe and Asia and
left a world-shaping legacy in its turbulent wake.
As a result of the war, the power of the Soviet
Union was extended to many nations of eastern
Europe, and communism also triumphed in China
and established footholds in parts of Korea and
Vietnam. The world experienced a profound shift
in power and influence away from the old states
of western Europe and toward the United States
and the Soviet Union, which, through some five
decades following the war, were the only global
superpowers, each armed with another momen-
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tous product of the war: nuclear (and, later, ther-
monuclear) weapons.

World War II is best understood as an exten-
sion of the earlier global cataclysm that was World
War I (1914-18), which left many territorial issues
unresolved even as it created a host of new cultural
and economic incentives for war. The article entitled
“Causes of World War II” and the articles treat-
ing France, Germany, Italy, Japan, and the United
States in this encyclopedia provide discussion of the
background against which World War II developed,
including a straightforward summary of the causes
of the war from the perspectives of each of the
major combatant powers. While the economic and
territorial causes of the war are relatively easy for a
modern reader to grasp, the ideological dimensions
are both more complex and yet more elemental.

Politically, the war was a contest involving
three broad orientations:

1. The combination of German Nazism and Italian
fascism (to which may be added Japanese mili-
tarism)

2. Soviet communism

3. Western democracy

Although the socioeconomic basis of Nazism, fas-
cism, and Japanese militarism was fundamentally
opposed to the communism of the Soviets, the
German and Soviet dictators, Adolf Hitler and
Joseph Stalin, began the war as unlikely allies. After
Hitler betrayed the alliance by invading the Soviet
Union in June 1941, Stalin made a new unlikely
alliance, this time with the democratic powers, and
thus the prewar ideological enmity between Soviet
communism and Western democracy was held in
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abeyance for the purpose of defeating the common
Axis enemy.

Yet the ideological dimension of World War
IT went far beyond politics to encompass racial
mythologies held by Hitler and the Nazis as well as
by the Japanese militarists (and to a far lesser degree,
by the Italian Fascists), in which the aggressors saw
themselves as a master “race” naturally and inexo-
rably opposed to a number of lesser “races” (often
defined as subhuman). These lesser races were prop-
erly subject to conquest, including economic exploi-
tation for labor and other resources and even geno-
cidal extermination—the latter most infamously
exemplified in Nazi anti-Semitism, which gave rise
to the “Final Solution” and the “Holocaust,” both
of which are treated in this encyclopedia, but also
evident in Japan’s brutal treatment of conquered
peoples and defeated armies (see, for example,
“Nanking [Nanjing], Rape of”). The mass persecu-
tion, torture, and murder of civilian populations
were very much a part of World War II, both as a
motive and a result, and these subjects are treated in
this encyclopedia along with the more conventional
military aspects of the war.

At somewhat more than a half million words,
the Encyclopedia of World War 11 is intended to be
comprehensive, but it makes no claim to being
exhaustive. As Patton’s assessment of war implies,
discussion of World War II properly encompasses
every aspect of human endeavor. Here, however,
we have been guided by our sense of what sub-
jects are most commonly sought by students and
instructors at the high school and undergraduate
levels, as well as by others with a nonspecialist
interest in World War II. Beyond this, we do not
claim to have definitively identified all that is
important to the war anymore than we claim to
have excluded absolutely all that is of only periph-
eral interest. We are confident, however, that each
of the articles we have included will be useful,
relevant, and interesting to the student, instructor,
and general reader. Each article includes cross-
references to related articles and concludes with
suggestions for further reading. These suggestions
constitute a specialized bibliography of World War
II subjects; readers looking for general works on
the conflict should consult the bibliography that
concludes the encyclopedia.
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Aachen, Battle of

Aachen, near Germany’s border with the Nether-
lands and Belgium, first distinguished in history as
the capital of Charlemagne’s empire, was the site of
the first battle by U.S. forces on German soil and
was the first German city to fall to the Allies.
Located near the line of German fortifications
known as the West WaLL, Aachen was a prime
gateway into Germany.

During September 12-15, 1944, COURTNEY
Hobages’s First U.S. Army attempted a penetration
through the south side of Aachen. Repulsed,
Hodges began an encirclement and, on October 2,
launched a new assault, this time from the north as
well as south. By October 16, Hodges completed
his encirclement of the city and penetrated it gen-
erally. This resulted in days of costly street fighting,
which finally produced the surrender of Aachen on
October 21.

While Aachen was a major American triumph,
it is also true that the German defense of the city,
led by Col. Gerhard Wilck (under Gen. HERMANN
BaLck), was highly effective in that it halted the
advance of the First U.S. Army for more than five
weeks. Hodges suffered nearly 8,000 casualties in
operations in and around Aachen.

See also STEGFRIED LINE.

Further reading: Astor, Gerald. The Bloody Forest.
Novato, Calif.: Presidio, 2000; Rush, Robert S. Hell in the
Hurtgen Forest: The Ordeal and Triumph of an American

Infantry Regiment. Lawrence: University Press of Kansas,
2001; Whiting, Charles. Battle of Hurtgen Forest. New
York: Da Capo, 2000; Whiting, Charles. Bloody Aachen.
New York: Da Capo, 2000.

ABC-1 Staff Agreement

Concluded on March 27, 1941, at Washington, D.C.
between naval and military representatives of the
United States and Great Britain, the ABC-1 Staff
Agreement established the practical basis of Anglo-
American cooperation in the event that the United
States entered the war. The document consisted of
three major provisions:

1. An agreement that both powers would concen-
trate their efforts on defeating Germany as the
most dangerous of the Axis powers

2. An agreement that the chiefs of staff of the Brit-
ish and the American militaries would work
together as a single Combined Chiefs of Staff

3. Anagreement that the U.S. Navy’s Atlantic Fleet
would begin assisting the Royal Navy in escort-
ing Atlantic convoys as soon as the U.S. Navy
was capable of doing so

Unlike the first two provisions, which would apply
only after the United States actually entered the
war, the third provision went into effect immedi-
ately, and the U.S. Navy, escorting Allied convoys,
began what was, in effect, an undeclared naval war
against Germany months before Pearl Harbor
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thrust the United States into both the Pacific and
the Atlantic wars.

See also ARMED NEUTRALITY; ATLANTIC CHAR-
TER; NAVAL WAR WITH GERMANY, UNDECLARED
(1940-1941); and NEUTRALITY AcTs, U.S.

Further reading: Kemp, Peter. Decision at Sea: The Con-
voy Escorts. New York: Elsevier-Dutton, 1978; Matson,
Robert W. Neutrality and Navicerts: Britain, the United
States, and Economic Warfare, 1939—-1940. London: Tay-
lor & Francis, 1994; Rhodes, Benjamin D. United States
Foreign Policy in the Interwar Period, 1918—1941: The
Golden Age of American Diplomatic and Military Com-
placency. New York: Praeger, 2001.

Acheson, Dean (1893-1971) U.S. dip/lomat
instrumental in the Marshall Plan

Although Dean Acheson served in government
during World War II as assistant secretary of state
from 1941 to 1945, he is most significant for his
role in the United States’ single greatest contribu-
tion to the postwar recovery and welfare of
Europe, the MAarRsHALL PraN. In 1947, Acheson,
at the time undersecretary of state (in the office of
Secretary of State GEORGE C. MARsHALL), laid
out in broad form the principal points of the
great relief, recovery, and redevelopment pro-
gram, which not only rescued a devastated Europe,
but saved much of it from being engulfed by the
Sovier UNION.

Acheson was educated at Yale University and at
Harvard Law School. After serving as private secre-
tary to Supreme Court Justice Louis Brandeis,
Acheson joined a prestigious Washington law firm
in 1921, then entered government service in the
administration of FRANKLIN D. ROOSEVELT in 1933
as undersecretary of the treasury. During the war
years, he served as an assistant secretary of state
and, from 1945 to 1947, as undersecretary of state.
In this post, Acheson was instrumental in engi-
neering Senate approval of U.S. membership in the
UNITED NATIONS.

In addition to his work in helping to design and
promote the Marshall Plan, Acheson also pro-
foundly influenced American postwar policy with

his strong stance against the expansion of commu-
nism and his formulation of the so-called Truman
Doctrine, including its leading theme of “contain-
ing” communism whenever and wherever its forc-
ible expansion occurred. Acheson became secretary
of state in the cabinet of HARRY S. TRUMAN in Janu-
ary 1949 and was instrumental in the creation of
NATO, the North Atlantic Treaty Organization.

During the 1950s, despite his strongly anticom-
munist stance, Acheson became the target of the
Red-baiting senator from Wisconsin, Joseph
McCarthy, but remained in office until President
Truman left the White House in 1953. Returning to
the private practice of law, Acheson also continued
to serve as a presidential adviser and was the author
of several important firsthand histories, including
the Pulitzer Prize-winning Present at the Creation,
an account of his years as secretary of state.

Further reading: Acheson, Dean. Present at the Creation:
My Years in the State Department. 1969; reprint ed., New
York: W. W. Norton, 1987; Lamberton, John. American
Visions of Europe: Franklin D. Roosevelt, George F. Ken-
nan, and Dean G. Acheson. New York: Cambridge Uni-
versity Press, 1996.

Admiralty Islands, Battle of

The Admiralty Islands are located some 200 miles
northeast of New Guinea and, captured by Austra-
lian forces early in World War I, became part of
the Australian mandate of New Guinea in 1921.
The islands were occupied by Japan in April 1942.
The Japanese established air bases on them and
used Seeadler Harbor at Manus Island as a fleet
anchorage.

Pacific Allied theater commander Gen. Doua-
LAS MACARTHUR needed to isolate and reduce the
major Japanese base at Rabaul, chief town on New
Britain Island, Papua New Guinea. To do this, he
understood that the Japanese facilities on the
Admiralty Islands would first have to be captured,
and he assigned the U.S. Army’s 1st Cavalry Divi-
sion, supported by the 73rd Wing of the Royal
Australian Air Force, to seize the islands. Com-
manded by Lt. Gen. WALTER KRUEGER, the Ist
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Cavalry, covered by Australian air support, landed
on Los Negros Island on February 29, 1944. After a
week of fighting, the 1st Cavalry advanced to
Manus Island, where it encountered extremely
tenacious resistance from the large Japanese garri-
son there: two full infantry battalions and various
naval units. Fighting, principally on Manus, con-
tinued throughout most of the spring before
Krueger declared the islands secure on May 18,
1944. Losses to the 1st Cavalry Division were 326
men killed and 1,189 wounded. Japanese losses on
Manus were probably about 2,000 killed.

Further reading: Rottman, Gordon I. Japanese Pacific
Island Defenses 1941—45. London: Osprey, 2003; United
States Army. United States Army in World War 1I: War in
the Pacific, Cartwheel, the Reduction of Rabaul. Washing-
ton, D.C.: Government Printing Office, 1999.

African-American soldiers, sailors,
marines, and airmen

During World War 11, the U.S. armed forces were,
for the most part, racially segregated. African-
American soldiers, sailors, marines, and airmen
were trained separately. They served in segregated
units, usually commanded by white officers,
although a small number of African Americans
were commissioned during the war. At sea, black
sailors were given segregated quarters, although
modest experiments in integration were carried out.
For the most part, African Americans served in
support and labor units rather than in front-line
combat units. In December 1942, President Roos-
evelt issued an executive order calling for African
Americans to make up 10 percent of all personnel
drafted for the services.

ARMY
During World War I, some 380,000 African Ameri-
cans were enlisted or drafted into the army, 89
percent assigned to labor units and only 11 percent
committed to combat. After the war, African-
American membership in the army fell to just
5,000 enlisted men (2 percent of the service) and
five officers. During World War II, black member-

ship in the army rose spectacularly; 900,000 Afri-
can Americans served by war’s end, mostly in
support roles, including the famed Red Ball Express
truck convoys run during the advance through
France following the NORMANDY LANDINGS (D-
DAY). Although black officers were few, there was
one African-American brigadier general, Benjamin
O. Davis, Sr.

ARMY AIR FORCES

In 1940, President FRANKLIN D. RooSEVELT opened
the UNITED STATES ARMY AIR CORPS in a limited
way to black pilots, who were trained and who
served in segregated units. The most famous of
these were the TUSKEGEE AIRMEN, who served with
distinction in the North African and Italian the-
aters but remained segregated throughout the war.
Most African Americans served in labor roles.
However, after the war, following President HARRY
S. TRUMAN’s 1948 Executive Order 9981, which
mandated an end to segregation in the military and
a universal policy of equal treatment and opportu-
nity regardless of race, the U.S. Air Force (which
had become an independent service in 1947) was
far ahead of the other services in implementing the
integration policy.

MARINES

Before World War II, the Marine Corps accepted
no black enlistments. On the eve of World War 11,
President Roosevelt directed the commandant of
the Marine Corps to take steps toward incorporat-
ing African Americans into the corps. A commis-
sion was created to study how black marines could
best be used, but actual enlistments were not
accepted until after the BATTLE OF PEARL HARBOR,
December 7, 1941. A short time after this, a segre-
gated training facility, Camp Johnson, was estab-
lished outside Marine Corps Base Camp Lejeune in
South Carolina. The first recruits arrived at Camp
Johnson in August 1942 to make up the 5Ist
Defense Battalion. Initially, they were trained by
white drill instructors, but they were eventually
replaced by black instructors.

The 51st Defense Battalion was brought to a
strength of 1,400 and sent to the Pacific, first in the
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Ellis Islands and then in the Marshalls. They
remained posted there throughout the war. A sec-
ond black unit, the 52nd Defense Battalion, was
established in December 1943 and dispatched to
Roi-Namur and then to the Marianas. The black
marines were used almost exclusively as stewards
and laborers, not as combat troops. In all, 19,000
African Americans served in the marines during
World War II, most of them having been drafted.
No black marine was commissioned an officer dur-
ing the war.

NAVY
More than any other service during World War II,
the U.S. Navy implemented steps toward racial
integration. Black sailors had served in the sail
navy during the 18th and 19th centuries, when the
labor of handling sails required many hands. After
the Civil War, as sails were replaced by steam and
the number of hands required diminished, so did
naval recruitment of African Americans. Those
who did join were typically assigned to service
positions, typically as “mess boys,” stewards, and
orderlies serving white officers. Segregation was
enforced aboard ship in eating and sleeping areas.
After the United States annexed the Philippines in
1898, black mess, steward, and orderly personnel
were increasingly replaced by Filipinos, so that
when the United States entered World War I in
1917, Filipinos outnumbered African Americans
in the navy. The enlistment of Filipino volunteers
declined beginning in the early 1930s, and African
American enlistments rose proportionately—
although black personnel were still confined to
mess and steward positions, and segregation was
enforced on board ships as well as in shore accom-
modations. In 1940, Walter White of the National
Association for the Advancement of Colored Peo-
ple (NAACP), together with the black labor leader
A. Phillip Randolph and activist T. Arnold Hill,
wrote a letter to President Franklin D. Roosevelt
protesting the strictures on black employment in
the navy. In response, the president approved a
plan in support of “fair treatment,” but the navy
failed to implement it, arguing that morale would
suffer if blacks were assigned to nonservice posi-

tions. Only after World War II was under way did
the NAACP again appeal to the administration,
this time to Secretary of the Navy Frank Knox, to
expand the role of African Americans beyond ser-
vice positions. The conservative Knox declined to
act, and the NAACP again appealed directly to the
president. In June 1942, FDR personally prevailed
on top naval command to adopt an expanded
assignment policy. New guidelines were formu-
lated that admitted African-American sailors to
service in construction battalions, supply depots,
air stations, shore stations, section bases, and yard
craft. Although this represented an expansion well
beyond mess and steward service, the new posi-
tions were overwhelmingly labor assignments and
not combat postings.

President Roosevelt’s December 1942 executive
order mandating that African Americans represent
10 percent of the personnel in all the armed ser-
vices created a dramatic increase in black enlist-
ment in the navy. By July 1943, 12,000 blacks were
being inducted monthly. By December 1943,
101,573 African Americans had enlisted, of whom
37,981 (37 percent) served in the Stewards Branch.
The rest were boatswains, carpenters, painters,
metalsmiths, hospital apprentices, firemen, avia-
tion maintenance personnel, and members of the
Shore Patrol. Few nonstewards were assigned sea
duty. Nevertheless, by this time, the navy began
selecting African Americans for commissioning as
officers. The selectees were divided into line and
staff officers.

In January 1944, the line officers began segre-
gated 10-week training at Naval Training Center
Great Lakes. Of these, 12 commissioned officers
and one warrant officer were graduated—the first
African-American officers in U.S. Navy history.
This so-called Golden Thirteen were assigned to
recruit training programs and small patrol craft
and tugs.

The staff officer selectees were trained during
the summer of 1944. Of the first class, two gradu-
ates were assigned to the Chaplain Corps, two to
the Dental Corps, two to the Civil Engineer Corps,
three to the Medical Corps, and three to the Supply
Corps. By the end of the war, just 58 out of 160,000
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African-American sailors had been commissioned
as officers.

As for enlisted personnel, reform accelerated
during 1944, after the death of Knox and his
replacement as navy secretary by JAMES FORRESTAL.
A political liberal and civil rights activist, Forrestal
launched a trial integration program in which
black sailors were assigned to general sea duty posi-
tions. As for shipboard segregation, the black sail-
ors were placed exclusively on large auxiliary vessels
(such as cargo craft and tankers) and constituted
no more than 10 percent of the crew of any one
ship. Some 25 ships were integrated in this way
with no race relation problems reported. Before the
war ended, Forrestal assigned African-American
personnel to all auxiliary ships of the fleet, and,
even more significantly, segregated training was
ended. African-American recruits were assigned to
the same training centers as whites.

See also UNITED STATES ARMY; UNITED STATES
ARMY AIR FORCES; UNITED STATES MARINE CORPS;
and UNITED STATES NAVY.

Further reading: Belknap, Michael R., ed. Civil Rights,
the White House, and the Justice Department, 1945—1968:
Integration of the Armed Forces. New York: Garland, 1991;
Fletcher, Marvin E. The Black Soldier and Officer in the
United States Army, 1891-1917. Columbia: University of
Missouri Press, 1974.

airborne assault

In World War 11, airborne assault referred to the
deployment against the enemy of specially trained
troops by parachute or GLIDERS. The introduction
of airborne assault may be dated to 1922, when
Red Army troops were first deployed by parachute.
Later in the decade, Italy formed a company of
military parachutists. By the end of the 1920s, the
Soviet Union had created a battalion. France
formed two companies of Infanterie de I'Air in
1938. Curiously, the German army, the WEH-
RMACHT, lacked enthusiasm for airborne assault.
However, the air force, the Luftwaffe, acting in
1938, created the 7th Flieger Division, the largest
unit of paratroopers and glider troops in any

nation’s army, under the command of Maj. Gen.
KURT STUDENT.

It was elements of the 7th Flieger Division that
staged the first airborne assault of World War II
during the invasion of BeLgium and the NETHER-
LANDS. This was a glider assault on Belgium’s Eben
Emael, a fortress that proved unassailable—except
by airborne assault. The 7th Flieger Division,
attached to the XI Air Corps, was deployed next
against Crete in May 1941 and fought the first bat-
tle to be won by airborne troops alone. Neverthe-
less, the victory was purchased with losses so heavy
that Aporr HrTLEr himself forbade further air-
borne assaults. His elite airborne troops were
henceforth used in a ground assault role only.

Despite Hitler’s reservations, the British and
the Americans (who had yet to enter the war) were
both alarmed and impressed by Germany’s execu-
tion of airborne assault. In response, Britain cre-
ated the 1st Airborne Division in October 1941,
which was followed in May 1943 by the 6th Air-
borne Division. Each of these units had two para-
chute brigades, a glider brigade, and divisional
troops. Initially, the Royal Air Force provided trans-
port using converted bombers. Toward the end of
1944, these were replaced by U.S.-built C-47 trans-
ports, called Dakotas by the British. In 1941, the
United States began developing airborne assault as
well, ultimately creating five divisions, the 11th,
13th, 17th, 82nd, and 101st. Each American divi-
sion consisted of three parachute regiments and
one glider regiment.

The first Allied airborne assaults took place
during the NorTH AFRICAN CAMPAIGNS in 1942—
43 and were carried out by the British 1st Airborne
Division—initially by its 1st Parachute Brigade and
then by elements of the entire division under Maj.
Gen. G. E Hopkinson. This division also partici-
pated in the Siciry CamPaIGN and the ITALIAN
CaMPAIGN during 1943. In February 1942, a com-
pany of the British 2nd Parachute Battalion
dropped into Bruneval, France, where it success-
fully captured a new type of German RADAR instal-
lation. In November of that year, a force from the
1st Airborne Division made a pair of glider land-
ings in Norway for the purpose of sabotaging a
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German heavy water facility there in an effort to
stem German development of an atomic weapon.
The raid was unsuccessful.

During November 1943, the 2nd Independent
Parachute Brigade Group, commanded by British
Brig. Gen. C. H. V. Pritchard, participated in Italian
operations, then, through 1945, as part of the 1st
Airborne Task Force, fought in southern France
and Greece. The British 6th Airborne Division,
under Maj. Gen. Richard Gale, joined the U.S. 82nd
(Maj. Gen. MaTTHEW RIDGWAY) and 101st (Maj.
Gen. Maxwell Taylor) Airborne Divisions in OPER-
ATION OVERLORD in preparation for the Nor-
MANDY LANDINGS (D-pay) during June 1944.

After its initial drops, the 101st and 82nd Air-
borne fought as ground units until they were
deployed, with the British 1st Airborne Division
(Maj. Gen. Roy Urquhart), as the I Airborne Corps
(Lt. Gen. “Boy” Browning), in OPERATION MARKET
GARDEN (BATTLE OF ARNHEM) during September
1944. The I Airborne Corps was now part of the
First Allied Airborne Army, under the overall com-
mand of Lt. Gen. LEw1is BREreTON. The 82nd Air-
borne (Brig. Gen. James Gavin) and the 101st
(Taylor) achieved their objectives in Market Gar-
den, but the 1st Airborne, dropping too far from its
objectives, was badly defeated and suffered severe
losses. Operation Market Garden failed. Never-
theless, lessons were learned from the failure, and
in March 1945, when the XVIII U.S. Airborne
Corps (Ridgway), consisting of the British 6th
Airborne Division and the U.S. 17th Airborne
Division, participated in Operation Varsity, a
Rhine crossing, steps were taken to ensure accu-
rate drops. Both divisions quickly achieved their
objectives, and the operation was a success. Oper-
ation Varsity was, however, the last major airborne
assault in Europe.

In the China-Burma-India theater, the Indian
Army formed the 50th Indian Parachute Brigade in
1941. It fought extensively in the Burma Cam-
PAIGN. The 44th Indian Airborne Division (later
designated the 2nd Indian Airborne Division) was
created in 1944 under the command of Maj. Gen.
Eric Down. The unit made only a single airborne
assault, at Elephant Point, Burma, in May 1945.

However, the brilliant Maj. Gen. ORDE WINGATE,
commanding a special force of Chindits, made
numerous small drops behind the Japanese lines in
Burma. Also in Burma, the UNITED STATES ARMY
AIr Forck landed engineer squadrons (as part of
the No. 1 Air Commando) by glider to build air-
strips. The No. 1 Air Commando also operated P-
51 Mustang fighters and L-5 light liaison aircraft in
Burma, providing close air support and casualty
evacuation.

In the Pacific theater, Maj. Gen. Joseph Swing
commanded the 11th U.S. Airborne Division, which
was the principal airborne assault unit in this the-
ater. In February 1945, two 11th Airborne battalions
dropped at Tagaytay Ridge, on Luzon in the Philip-
pines, and, later in the month, the 503rd Parachute
Infantry Regiment dropped on Japanese-held Cor-
regidor. Shortly after this, the 1st Battalion 511th
Parachute Infantry Regiment dropped just to the
northeast of Tagaytay Ridge to make an assault on a
Japanese prisoner of war camp. The unit liberated
Allied prisoners held since the fall of the Puirip-
PINES. Finally, in June 1944, elements of the 11th
Airborne Division dropped on Luzon to cut off the
Japanese withdrawal.

Despite the pioneering efforts in airborne
assault by Italian, Soviet, and German forces, only
the British and Americans made significant use of
this mode of deployment during World War II.
Italy eventually constituted two parachute divi-
sions (each very much understrength) but used
them exclusively in a ground role. The Soviets car-
ried out a few small-scale airborne operations dur-
ing 1943-44 but primarily used their parachute
units as ground troops. The Germans, as noted,
halted airborne assault operations very early in the
war. The Japanese did create airborne assault units
but used them only three times, landing at Menado
and Palembang in the Dutch East Indies in 1942
and against American airfields at Burauen in the
Philippines during December 1944. This was the
last airborne assault of the war.

Further reading: Ambrose, Stephen E. Band of Brothers:
E Company, 506th Regiment, 101st Airborne from Nor-
mandy to Hitler’s Eagle’s Nest. 2d ed. New York: Simon
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aircraft, British
When war clouds gathered in the 1930s, WiNsTON
CHurcHILL and a minority of others in the British
government urged accelerated development and
production of military aircraft as it became increas-
ingly apparent that Germany, rearming in defiance
of the TREATY OF VERSAILLES, was creating a large
and advanced air force. The outbreak of war caught
Britain with an undersized air force, and the nation
consequently relied heavily on a variety of U.S.-
supplied aircraft. However, the British aircraft
industry also produced some of the most impor-
tant planes of the war.

Among British bomber aircraft, the most sig-
nificant were

Armstrong Whitworth Whitley V. Powered by
two 1,145-horsepower RR Merlin X engines, the
Armstrong Whitworth Whitley entered into Royal
Air Force (RAF) service in March 1937. The first of
the heavy RAF night bombers, the aircraft was a
mediocre performer, with a top speed of 222 miles
per hour and a service ceiling of 17,600 feet. Range
was 1,650 miles. After 1942, it was used by the RAF
exclusively as a trainer and glider tug. A total of
1,737 (all versions) were built. The Royal Navy’s
Fleet Air Arm operated the aircraft until 1945.

Avro Lancaster 1. Becoming operational in
March 1942, the Avro Lancaster was powered by

four 1,460-horsepower RR Merlin XX engines and
had a wingspan of 102 feet, a loaded weight of
68,000 pounds, a top speed of 308 miles per hour,
and a ceiling of 24,500 feet. Its effective range was
1,600 miles. This military workhorse, produced in
a quantity of 7,377, could carry a maximum bomb
load of 22,000 pounds and was one of the great
bombers of World War II, deserving a place beside
such American aircraft as the B-17, B-24, and B-29.
Lancasters were the most heavily used of British
bombers, flying in excess of 156,000 operations
and delivering 608,612 tons of bombs on target.
Reflecting the monumental cost of the STRATEGIC
BoMBING OF GERMANY, 3,249 Lancasters were lost
in action.

Bristol Blenheim Mark IV. This bomber was
developed from the Bristol model 142 civil trans-
port, and when it first became operational (in the
Mark I version) in 1937, it was actually faster than
most RAF fighters. The Mark IV version, opera-
tional by 1939, had a top speed of 266 miles per
hour, a service ceiling of 22,000 feet, and a range of
1,460 miles. With a wingspan of 56 feet 4 inches, it
was powered by two 920-horsepower Bristol Mer-
cury XV engines. Maximum bomb load was 1,325
pounds.

The Mark I version of the aircraft had the dis-
tinction of flying the first Allied operational mis-
sion of the war, a reconnaissance over Germany.
Mark IV was used extensively as a light bomber
and also as a fighter, a reconnaissance aircraft, and
a close-support aircraft. The aircraft was crewed by
three. A Mark V was developed, which increased
the service ceiling to 31,000 feet and range to 1,600
miles. In other respects, however, its performance
was disappointing, and the Mark V was used
almost exclusively in the Far East.

Relatively slow by 1940s standards and with
only light defensive armament, the Blenheims were
especially vulnerable to fighter attack. They were
withdrawn from the bomber role in 1943. About
6,200 (all versions) were built.

De Haviland Mosquito XVI. One of the war’s
great aircraft, the Mosquito was flown as a night
fighter, fighter bomber, bomber, and reconnais-
sance plane. Crewed by two, it had a remarkable
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top speed of 425 miles per hour and a service ceil-
ing of 36,000 feet. In bomber configurations, the
XVI version carried no defensive armament but
relied on its speed and maneuverability, which
could outperform most fighters. Maximum range
was 3,500 miles.

Affectionately dubbed the Mossie, the aircraft
was first flown late in 1940 and became operational
with the RAF in 1942. It served in Europe and Asia
and proved so adaptable that it remained in service
well after the war, until 1955. A total of 7,781 (all
versions) were built.

The Mark XVI version was driven by two 1,680-
horsepower Rolls Royce engines. Wingspan was 54
feet 2 inches, and maximum bomb load was 4,000
pounds.

Fairey Battle 1. Introduced in 1940, the Fairey
Battle I was a two-place light day bomber powered
by a single Rolls-Royce Merlin II piston engine,
which delivered 1,030 horsepower. With a 54-foot
wingspan, it had a top speed of 241 miles per hour,
a service ceiling of 23,500 feet, and a range of 1,050
miles. Armed with a forward-firing .303-inch fuse-
lage-mounted Browning machine gun and a rear-
facing .303-inch Vickers K machine gun, the aircraft
could carry a 1,000-pound bomb load.

Deployed in France at the outbreak of the war
in 1940, the Fairey Battle quickly proved inade-
quate as a day bomber and was withdrawn from
such service very early in the war. However, it con-
tinued to operate with the RAF as late as 1949 as a
trainer, target tug, and communications aircraft.
Some 2,200 were built.

Handley Page Halifax VI. This four-engine
bomber first flew in prototype in 1939, and the
first Mark I version was delivered in 1940. The
Mark VII entered production in 1944 and was
powered by four 1,800-horsepower Hercules 100s
and had a wingspan of 104 feet 2 inches. Maxi-
mum speed was 312 miles per hour with a service
ceiling of 24,000 feet and a range of 1,260 miles.
Maximum bomb load was 13,000 pounds.
Although not nearly as well known as the Avro
Lancaster, the Halifax was a highly successful
heavy bomber, produced in a quantity of 6,176 (all
versions).

Handley Page Hampden I. Powered by two
1,000-horsepower Bristol Pegasus XVIII engines,
this medium bomber was designed beginning in
1933 and went into production in 1938. With a
wingspan of 69 feet 2 inches and a maximum
bomb load of 4,000 pounds, the aircraft could
make 254 miles per hour and reach a service ceiling
of 19,000 feet. Slow and vulnerable to fighters, it
made its last bombing raid in September 1942 and
was used mainly for training purposes thereafter. A
total of 1,430 were built.

Short Stirling III. The Mark I version of this
large four-engine bomber was delivered to the
RAF in 1940. The first Mark IIIs were flying by
1942. Powered by four 1,650-horsepower Bristol
Hercules XVI engines and with a wingspan of 99
feet 1 inch, this heavy bomber could deliver
14,000 pounds of bombs. However, it soon proved
unpopular with aircrews because of its low ceiling
(17,000 feet) and inadequate maneuverability
near its maximum altitude. By 1943, the Stirling
IIT was withdrawn from bombing missions and
relegated to duty as a glider tug and transport.
Some were adapted as Mark IVs and used as para-
troop transports. Total production for all versions
was 2,374.

Vickers Wellington III. First flown in prototype
in 1936, the Mark I version of this medium bomber
entered RAF service in 1938. It proved successful in
a variety of roles, and 11,461 were produced before
production ceased in October 1945. The Mark III
version was powered by two 1,375-horsepower
Bristol Hercules IIT or two 1,425-horsepower Her-
cules XI engines. Top speed was 255 miles per hour,
service ceiling was 19,000 feet, and range was 1,540
miles. The aircraft could deliver a bomb load of
4,500 pounds. Defensive weapons included eight
.303-inch machine guns, two in the nose, four in
the tail turret, and two in fuselage positions.

At the beginning of World War II, the Welling-
ton was the principal British bomber, and although
it continued to fly bombing missions until the end
of the war, it was largely supplanted in this role by
heavier, four-engine bombers. The Wellington con-
tinued to be used very extensively for antisubma-
rine attacks and for transport duties.
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The major British FIGHTER ATRCRAFT of World
War II included

Bristol Beaufighter Mark 1. Powered by twin
Bristol Hercules XVII fourteen-cylinder radial
engines, rated at 1,725 horsepower each, this two-
seat fighter had the advantage of long range (1,400
miles) and was used for a variety of missions, most
notably as a night fighter. The prototype flew on
July 17,1939, and aircraft were delivered to the RAF
beginning in October 1940. Equipped with the
most advanced RADAR available at the time, the
Beaufighter was armed with four 20-millimeter
cannon and six to eight rockets. It could also carry
a 500-pound bomb load or be modified for tor-
pedo attack. The aircraft saw service in Europe as
well as Asia and the Pacific, where the Japanese
called it the Whispering Death because of its speed
(323 miles per hour) over long range. Service ceil-
ing was 28,900 feet and wingspan 57 feet 10
inches.

De Haviland Mosquito 1I. Whereas later ver-
sions of the Mosquito earned fame as bombers, the
earlier versions were used primarily as twin-engine
(two Merlin 23s at 1,635 horsepower each) fighters.
Equipped with four 20-millimeter and 4 .303-inch
machine guns, the Mosquito II had a top speed of
407 miles per hour and an operating radius of 800
miles.

Gloster Gladiator I. First flown in 1934 and
acquired by the British military in 1937, the Gloster
Gladiator was an evolutionary development of the
earlier Gauntlet biplane fighter. From the begin-
ning, however, its biplane design was obsolete
among the latest generation of monoplane fighters,
and the aircraft was badly outclassed by German
fighters when it was deployed in the earliest battles
of the war. All Gladiators in the two squadrons sent
to France in 1940 were destroyed in 10 days of
fighting. While the RAF soon abandoned the Glad-
iator as a fighter, the Royal Navy used it (as the Sea
Gladiator) for AIRCRAFT CARRIER operations.

With a wingspan of 32 feet 3 inches, the Gladi-
ator was powered by a single Bristol Mercury VIII
AS engine, which developed 850 horsepower for a
top speed of 257 miles per hour. Ferry range was
444 miles and service ceiling 33,500 feet. The

fighter version of the aircraft was armed with four
.303-inch Browning machine guns.

Gloster Meteor 1I1. During the 1930s, the British
aeronautical engineer FRANK WHITTLE developed
a practical jet engine, and both the British and the
Germans developed and flew JET AIRCRAFT before
the war ended—although the novelty of the tech-
nology and a multitude of design and production
problems kept the aircraft from being deployed in
combat in significant numbers. The Meteor series
has the distinction of being the only turbojet-pow-
ered aircraft flown in combat by the Allies during
the war. Meteors were sent to shoot down German
V-1 Buzz BomBs and V-2 ROCKETs and to engage
German jets.

A prototype Meteor first flew in March 1943,
and seven Meteor Is were first deployed in July
1944. Meteor I1Is commenced delivery in Decem-
ber 1944. Propelled by a pair of Derwent jets, each
making 2,000 pounds of thrust, the Meteor III
could reach 490 miles per hour at 30,000 feet (ceil-
ing, 40,000 feet). Wingspan was 43 feet, range was
550 miles and armament consisted of four 20-mil-
limeter cannon. The aircraft was not produced in
great quantity during the war, but it continued to
evolve afterward. By 1954, when it finally left ser-
vice, 3,947 had been built.

Hawker Hurricane 1. Although less celebrated
than the Supermarine Spitfighter, the Hawker Hur-
ricane, not the Spitfire, was responsible for 80 per-
cent of the German aircraft shot down in the
BarTLE OF BRrITAIN. Designed in 1935, the Hurri-
cane was introduced into RAF service in 1937. At
the beginning of the Battle of Britain, the RAF had
32 squadrons of Hurricanes versus only 19 squad-
rons equipped with Spitfires. Less agile than the
Spitfire and slower than Germany’s premier fighter,
the Messerschmidt Bf109, the Hurricane was
deployed against German bomber formations,
whereas the Spitfires were used against German
fighters.

At the start of the war, the RAF had 497 Hurri-
canes. Before the end of the war, the Hawker com-
pany delivered 10,030, the Gloster company 2,750,
and the Canadian Car and Foundry Company
1,451. Powered by a single 1,030-horsepower Rolls-
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Royce Merlin I1I 12-cylinder engine, the Hurricane
had a wingspan of 40 feet and a top speed of 328
miles per hour at 20,000 feet. It was armed with
eight wing-mounted .303-inch Browning machine
guns.

Hawker Tempest V. Introduced in 1944, the
Hawker Tempest V was a major evolutionary
development from the Hawker Typhoon I. Featur-
ing a thinner wing, a longer fuselage, and an all-
round vision canopy, it was powered by an
improved Sabre Mk2 engine, developed 2,000
horsepower, and could reach a top speed of 428
miles per hour. Wingspan was 41 feet, and ceiling
was 37,000 feet. Operating radius was 740 miles.
The Tempest was armed with four 20-millimeter
cannon and could carry eight rockets or nearly
2,000 pounds of bombs. Some 1,418 Tempest Vs
were built, including a number after the war had
ended. Although introduced late in the conflict,
the Tempest, thanks to its speed and maneuver-
ability, was considered one of the best fighters of
the war.

Hawker Typhoon I. This aircraft was used by the
RAF mainly in a ground attack role rather than in
air-to-air combat. Introduced in 1941, some 3,300
(all versions) were built before the end of the war.
Powered by a single Sabre Mk2 engine developing
2,180 horsepower, the Typhoon had a top speed of
405 miles per hour and a ceiling of more than
30,000 feet. Wingspan was 41 feet 7 inches. The
Typhoon was armed with four 20-millimeter can-
non and could carry a bomb load of nearly 2,000
pounds or eight 127-millimeter rockets.

Supermarine Spitfire. Introduced in 1938 and
produced in some 40 variants, the Supermarine
Spitfire became the single most celebrated fighter
aircraft of World War II. Driven by a Merlin Mk IIT
engine making 1,030 horsepower, the version that
first entered service had a top speed of about 360
miles per hour and was armed with eight .303-inch
machine guns. The Spitfire XIV, introduced in 1944,
had a ceiling of 40,000 feet and a top speed of 440
miles per hour and was responsible for shooting
down more than 300 German V-1 buzz bombs. The
XIV version and several earlier versions as well also
had increased armament: two 20-millimeter can-

non were added either to the four .303-inch machine
guns or to two .50-inch machine guns. Some ver-
sions also carried one 250- or 500-pound bomb
under the fuselage and one 250-pound bomb under
each wing. The Spitfire survived the end of the war
and was used by the RAF for photoreconnaissance
until 1954. Wingspan for all versions was 36 feet.

An aesthetically beautiful aircraft, the Spitfire
incorporated a light-alloy monocoque fuselage and
a single-spar wing with stressed-skin covering and
fabric-covered control surfaces. The aircraft proved
highly maneuverable and was more than a match
for the best German fighters during the Battle of
Britain, where it earned its first and most enduring
glory. Some 20,334 Spitfires (all versions) were
produced during the war, and a naval variant, the
Seafire, was produced in a quantity of 2,556.

See also GREAT BRITAIN, AIR FORCE OF.
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Although the French had been early pioneers of
military aviation and had developed important
combat aircraft during World War 1, few French
designs played important roles in World War II.
The most significant French bomber was the Liori
et Olivier LeO 451. Introduced in 1937, this
medium bomber, crewed by four, was driven by
two 1,060-horsepower Gnome-Rhone 14N engines
and could achieve a top speed of 298 miles per
hour. Service ceiling was 29,530 feet, and range was
1,802 miles. The LeO 451 carried a bomb load of
3,086 pounds and was armed with a single 20-mil-
limeter cannon and five 7.5-millimeter machine
guns. Only 373 of these aircraft had been delivered
to French forces before the armistice was signed
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with Germany on June 25, 1940. However, more
were delivered to the Nazi-controlled Vichy French
Air Force.

France produced two significant fighters early
in the war. The Dewoitine D520 was introduced in
1940 and was capable of 329 miles per hour at
19,000 feet over a modest operating radius of 310
miles. The powerplant was a single Hispano-Suiza
910-horsepower engine. Wingspan was 33 feet 5
inches. In addition to a single 20-millimeter can-
non, the D520 was armed with four machine guns.
After Germany seized the unoccupied portion of
France in November 1942, 246 Dewoitine D.520C1
fighters were captured, of which 182 were deemed
airworthy. These were repainted and reequipped to
serve as operational trainers for the LUFTWAFEFE.
During the Allied invasion of France in 1944, a few
of these aircraft were recaptured and flown by Free
French and Resistance pilots.

Introduced in 1939, the Morane-Saulnier MS
406 was powered by a single Hispano-Suiza 860-
horsepower engine and had a top speed of 302 miles
per hour at 16,000 feet. Operational radius was only
250 miles, wingspan was 34 feet 9 inches, and arma-
ment consisted of a single 20-millimeter cannon
and a pair of machine guns. In terms of numbers,
the MS 406 was the most important French fighter
of the war, but it was both underpowered and
underarmed, vastly outclassed by such German
fighters as the Messerschmidt Bf109. In 1940, before
the fall of France, 400 of the aircraft were lost, hav-
ing scored only 175 kills. The Luftwaffe captured the
surviving MS 406s and used them as trainers. Ger-
man allies, including FINLAND, ITALY, and CROATIA,
purchased some of the captured aircraft from Ger-
many and used them in combat.

See also FRANCE, AIR FORCE OF.
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German aircraft designs were consistently among
the most advanced and successful of the war. Of all
the nations, Germany was the first to begin to make
significant use of JET AIRCRAFT, although these
nevertheless came too late in the war and in insuf-
ficient quantity to have a decisive effect on the
course of the air war. The Luftwaffe (German air
force) had a few advocates for the production of
large four-engine bombers, most notably the pre-
war chief of staff general Walther Wever. However,
with his death in April 1936, the idea of a strategic
role for the Luftwaffe also died, and the German air
force instead adopted the basic doctrine that bomb-
ers should be used tactically to support the ground
troops directly by striking targets on or near the
battlefield. By the time the war began, German
bombers were used strategically to bomb civilian
targets, especially London and other English cities
during the BaTTLE OF BriTAIN. However, because
of prevailing Luftwaffe doctrine, Germany, unlike
the United States and Great Britain, produced no
significant four-engine bombers. Abortive plans
were made for the “AMERIKA” BOMBER, a spectacu-
lar aircraft of intercontinental range, but nothing
came of the project.

The Stuka. Perhaps the most infamous of Ger-
many’s bombers was the single-engine Junkers
Ju87, better known as the Stuka. Designed in the
mid-1930s, the Stuka was a dive bomber, which
deployed its 1,100-pound bomb load not from
level flight but from low altitude, near the end of a
sharp 80-degree dive. This ensured surgical accu-
racy of the strike. By 1942, it was even fitted with a
single 4000-pound bomb, which was used against
heavy tanks. After striking its target with bombs,
the Stuka often circled around to strafe survivors
with its three 7.9-mm machine guns. The aircraft
was also fitted with sirens, so-called Jericho trum-
pets, which produced a truly terrifying scream dur-
ing the high-speed dive. Thus, the weapon produced
as much panic and terror as physical destruction.

Stukas were deployed with great effect in the
INVASION OF POLAND, the BATTLE OF FRANCE,and the
INVASION OF THESOVIET UN1ON. However, after these
early operations, the 238-mile-per-hour, poorly
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maneuverable Stuka proved increasingly vulnera-
ble to fighter attack and was reconfigured in 1942
as the Ju87G-1, a dedicated antitank aircraft.

The Ju87B-2, best known of the Stuka itera-
tions, was powered by a single 1,200-horsepower
Jumo 211 Da engine and had a wingspan of 45 feet
3 Y5 inches, a service ceiling of 26,250 feet, and a
range of 490 miles. It could be configured to carry
a maximum of four individual bombs. About
5,700 Stukas were completed before production
ended in 1944.

Germany’s other significant bombers were twin-
engine medium bombers and included the following.

Heinkel Hel11H-3. Crewed by four or five, the
Heinkel first flew in early 1939. It was powered by
two Junkers Jumo 211D-2 V-12 engines, each
making 1,200 horsepower for a top speed, empty,
of 258 miles per hour. Range was 745 miles and
service ceiling 25,590 feet. The plane’s wingspan
was 74 feet 1 % inches. It was heavily armed with
7.92-mm machine guns in the nose cap, in the
dorsal position, in a ventral gondola, in waist win-
dows, in a fixed forward-firing position, in the
side of the nose (could be operated by the copi-
lot), and in the tail. The plane also had a 20-mm
cannon on a fixed mount in the front part of the
ventral gondola. Bomb load was up to 4,410
pounds.

Dornier Do 17Z-1. Crewed by four, the Do17Z-
1 was introduced in January 1939 and was driven
by a pair of Bramo Fafnir 323P 9-cylinder radial
engines making 1,000 horsepower each. Wingspan
was 59 feet, top speed 263 miles per hour, and ser-
vice ceiling 26,740 feet. Range was 721 miles. The
aircraft was armed with three 7.92-mm machine
guns, one manually aimed from a rear ventral
hatch, one manually aimed to the rear from a dor-
sal position, and one fixed forward in the right
windshield. The bomber could carry a 2,205-
pound load internally. About 1,100 Dorniers (all
versions) were produced before the type was phased
out in 1942, having taken very heavy casualties in
the BATTLE OF BRITAIN.

Junkers Ju88A-4. A very successful design,
14,676 were built in all versions. About 9,000 were

configured as medium bombers. The rest were
configured mostly as night fighters. The versatile
aircraft was used throughout the war, beginning
with operations in Poland in 1939 and against just
about every enemy Germany fought. The Ju88A4
version was capable of operating as a level bomber,
a dive bomber, and a torpedo bomber. Generally,
the bomb load consisted of 10 50-pound bombs
loaded internally with as many as four bombs of
various types fixed to hard points under the wings.
A pair of torpedoes could also be mounted under
the wings. Wingspan was 65 feet 10 inches, and the
plane was driven by a pair of 950-horsepower
Junkers Jumo 211 F engines. Top speed was 292
miles per hour, ceiling 26,900 feet, and range 1,106
miles.

Dornier Do 217K/M. The Do 217 series of
bombers became operational in March 1941 and
represented a significant advance over the Do 17.
In addition to serving as a level bomber, the Do
217 could be configured as a night fighter, a tor-
pedo bomber, and a reconnaissance aircraft. By
August 1943, the aircraft was also being used to
carry antishipping missiles, and by September, it
was delivering guided bombs against warships.
Production reached 1,905 of all types, including
some 1,366 level bombers. The Do 217K and M
versions were crewed by four and powered by two
1,700-horsepower BMW 810D 14-cylinder radials
(K) or two 1,750-horsepower Daimler-Benz
DB603A inverted V12s (M). Top speed was 320
miles per hour, service ceiling 24,600 feet, and
range 1,430 miles. Wingspan was 62 feet 4 inches,
and, for the M version, armament consisted of
four 7.92-mm and two 13-mm machine guns
with a bomb load of 8,818 pounds; the K version
added two underwing FX-1400 Fritz X radio-con-
trolled bombs, two FX-1400 bombs, or two Hs
293 missiles.

Junkers Jul88E-1. Produced in reconnaissance
(designated D) and bomber versions (designated
E), the Ju188 series was crewed by five and first flew
in 1940. About 1,100 were produced during the
war. The Ju 188E was powered by two BMW 801G-
2 18-cylinder two-row radials, each producing
1,700 horsepower for a top speed of 310 miles per
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hour. Service ceiling was 31,510 feet, and range was
1,211 miles. Wingspan was 72 feet 2 inches. Typi-
cally, the aircraft was armed with a single 20-mm
cannon in its nose and three 13-mm machine guns,
one in a dorsal turret, one manually aimed from
the rear dorsal position, and one manually aimed
from the rear ventral position; in some configura-
tions, twin 7.92-mm machine guns were substi-
tuted for the last position. Typical bomb load was
6,614 pounds loaded internally, or two 2,200-
pound torpedoes under the wings.

Heinkel Hel77A-5. This was the largest bomber
Germany actually deployed, with a wingspan of
103 feet 1 % inches and a bomb load capacity of
13,228 pounds. It was powered by two massive
3,100-horsepower Daimler-Benz DB610 coupled
engines. This design feature was an innovative
attempt to reduce drag, but it created severe reli-
ability problems that often resulted in engine fires.
Fully three-quarters of the preproduction proto-
types crashed; 1,146 were produced, and while the
3,100-mile range was badly needed by the Luft-
walffe, the airplanes were not very effective as stra-
tegic bombers. They were used with moderate
effectiveness in an antitank role. Top speed was 295
miles per hour and service ceiling 26,500 feet.
Armament consisted of one 7.92-mm machine gun
manually aimed in the nose, one 20-mm machine
gun manually aimed in the forward ventral gon-
dola, two 13-mm machine guns in a front dorsal
turret, one in the aft dorsal turret, and one 20-mm
cannon in the tail position.

Arado Ar234B-2. Of greater historical than
practical significance was the Arado Ar234B-2, the
world’s first jet bomber, which became operational
at the end of November 1944, too late to have any
impact on the course of the war. Powered by a pair
of BMW 003A-1 jets, each developing 1,764 pounds
of thrust, the Arado had a top speed of 461 miles
per hour and could carry 4,409 pounds of bombs
over a 1,000-mile range. Service ceiling was 32,810
feet. For defensive purposes, the Arado carried two
20-mm cannon. Only 210 were built.

German fighter designs were generally more
successful and more innovative than its bomber
designs. The two most important fighters were the

Messerschmitt 109 series and the Focke-Wulf 190
series.

Messerschmitt 109. The Messerschmitt 109 first
flew in October 1935, powered by British Rolls-
Royce Kestrel engines. The aircraft entered Luft-
waffe service in spring 1937 and received its
baptism of fire in the Spanish civil war. By the
beginning of World War II, the aircraft existed in a
number of variants, and 1,000 were deployed
against Poland in September 1939. The 109 was
superior to most other fighters at the outbreak of
the war but was fairly evenly matched with the
British Spitfire and Hurricane in the Battle of Brit-
ain. It did have one very significant advantage over
these rivals, however. Its fuel injection system
allowed for a constant fuel flow even in negative-g
conditions, which meant that a pilot could dive or
shear away much more quickly than his opponents.
This added significantly to the plane’s survivability.
Counterbalancing this advantage, however, was the
109’s limited range—a 300-mile operating radius
for the 109G. This gave the fighter precious little
combat time over relatively remote targets such as
those in England.

Some 109 variants had a cannon placed in the
hollowed-out nose cap. In early models, this cre-
ated an unacceptable level of vibration, which,
however, was eliminated in later versions. Addi-
tionally, most of the fighters were fitted with two
wing-mounted cannons and two machine guns
mounted on the top of the nose cone that were
synchronized to fire through the propeller arc. The
109G, introduced in 1942, was powered by a Daim-
ler-Benz DB605 1,475-horsepower engine to a top
speed of 387 miles per hour at 23,000 feet. Wing-
span was 32 feet 6 V2 inches. The backbone of the
Luftwafte, some 30,000 109s were built before the
end of the war.

Focke-Wulf Fw 190. Superior even to the formi-
dable Messerschmitt 109 was the Focke-Wulf Fw
190, which made its first flight on June 1, 1939. It
first saw action in the Battle of France in Septem-
ber 1941 and was markedly superior to the British
Spitfire. Most Fw 190s were the A series, powered
by a single BMW 801 2,100-horsepower radial
engine. However, late in 1943, the D was deployed
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against U.S. bombers, powered by the Jumo 213
inline, liquid-cooled engine, which developed only
1,770 horsepower but had improved performance,
producing a top speed of 426 miles per hour, 18
miles per hour faster than the A version. In all,
some 20,000 Fw 190s of all types were built before
the end of the war. Wingspan of the D type was 34
feet 55 inches, and armament consisted of two
20-mm wing-mounted cannon and two 13-mm
machine guns in the nose. Range was 520 miles and
service ceiling 40,000 feet.

Messerschmitt Bf 110. The twin-engine Messer-
schmitt Bf 110 made its first flight in May 1936.
With all-metal construction and a crew of three,
the aircraft was powered by two Daimler Benz DB
601 engines, each making 1,100 horsepower and
propelling the plane to a maximum speed of 336
miles per hour over a range of 680 miles. Wingspan
was 53 feet 4 inches, and armament consisted of
five machine guns and two 20-mm cannon. Formi-
dable as all this seems, the aircraft performed
poorly in the Battle of Britain. This prompted a
redesign with the inclusion of RADAR, which trans-
formed the Bf 110 into the Luftwaffe’s finest night
fighter. In all, nearly 6,000 Bf 110s were produced
before the end of the war.

Jet and rocket-propelled fighters. Late in the war,
in 1944, Germany introduced both jet- and rocket-
propelled fighters. The Messerschmitt 163B was
powered by a single Walter rocket motor developing
3,700 pounds of thrust and capable of reaching 590
miles per hour at 20,000 feet. Range, however, was
extremely limited. Armed with two 30-mm cannon
and 24 R4M rockets, the 163B had a wingspan of 30
feet 7 inches. Very few were produced. More signifi-
cant, however, was the jet-powered Messerschmitt
262A, with two Junkers 004 jets, each making 1,980
pounds of thrust, mounted under the wings. Top
speed was 540 miles per hour over a range of 420
miles. Armament was limited to four 30-mm can-
non. The aircraft was designed primarily to attack
Allied bombers, which it did very effectively. Had
the aircraft been introduced earlier and in much
greater numbers, its impact on the air war over
Europe would have been profound.

See also GERMANY, AIR FORCE OF.
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Like France, Italy, an early aviation pioneer, lagged
behind Germany, Britain, and the United States in
the design of military aircraft. Nevertheless, Italian
designers were resourceful in compensating for
deficiencies.

Savoia-Marchetti SM79. The Savoia-Marchetti
SM79, Italy’s most important bomber, produced
in a quantity of 1,330, used wooden construction
to conserve scarce wartime metals and was config-
ured as a trimotor, a design that compensated for
the low power (780 horsepower each) of its Alfa
Romeo 126RC34 engines. As with all Italian mili-
tary aircraft, weight was further reduced by stint-
ing on both armor and defensive armament (light
machine guns only), which proved to be fatal
flaws.

The SM79 was crewed by four to five, had a
wingspan of 69 feet, and carried a bomb load of
2,755 pounds. After it was generally replaced by the
larger (wingspan 81 feet 4 inches; bomb load, 6,615
pounds) CRDA (Cant) Z1007bis early in the war,
the SM79 was reconfigured as a torpedo bomber.
In this role, it proved quite successful. Top speed
for the SM79 was 267 miles per hour, service ceil-
ing was 21,235 feet, and range was 2,050 miles.

CRDA Z1007bis. Crewed by five, the CRDA
Z1007bis was a trimotor, like the SM79. Its Piaggio
P.XIbis RC40 engines produced 1,000 horsepower
each, propelling the bomber to a top speed of 280
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miles per hour and a service ceiling of 26,575 feet.
Range, however, was limited. Whereas the SM79
had a range of 2,050 miles, the larger and heavier
71007bis was limited to 1,650 miles, though its
bomb load, at 6,615 pounds, was more than twice
that of the SM75. About 660 of this aircraft were
built.

Fiat BR20M. In between Italy’s two trimotors
was the twin-engine Fiat BR20M, crewed by five or
six and powered by 1,000-horsepower Fiat A.80
RC41 engines to a top speed of 267 miles per hour
and a service ceiling of 24,935 feet. This medium
bomber had a limited range of 1,243 miles but
could carry more bombs than the three-engine
SM79: 3,527 pounds. It was deployed in early raids
against Britain in November 1940.

Italians flew five significant fighters during
World War 11, including one, the Macchi C202, that
is considered a classic less for its performance than
for its beautiful design. All Italian fighters were eas-
ily outclassed by the standard fighters of Britain
and the United States.

Fiat CR 42. The CR 42 Falco (Falcon) was the
last important biplane fighter of the World War 1I
era. It was the product of the success of the CR 32
biplane in the Spanish civil war, and it entered
flight testing in May 1938. Manufactured in greater
numbers than any other Italian fighter, it was, of
course, obsolete from its inception. Although it
represented the pinnacle of biplane design—light
on the controls and highly agile—it was a biplane,
and, therefore, doomed to be outclassed by mod-
ern monoplane fighters. Nevertheless, it fought in
Italy’s first World War II campaign, against targets
in southern France in 1940. The German LuFT-
WAFEE also used the aircraft for night attack and as
a trainer throughout the war. Belgian and Hungar-
ian forces also flew the plane. During the BaTTLE
OF BrITAIN, Italy’s Corpo Aero Italiano (Italian Air
Corps) contributed bombers, reconnaissance air-
craft, and the CR 42 to the effort. Wingspan was 31
feet, and the power plant was a single Fiat A74
engine, developing 840 horsepower. The CR 42
carried two 220-pound bombs and had a pair of
12.7-mm machine guns. Top speed was 266 miles
per hour at 13,000 feet.

Fiat G50 (bis). Introduced in 1939 as the G50
and subsequently upgraded in the “bis” version,
this fighter was underpowered and was out-gunned
by Allied machines, yet it served in every theater in
which the Italians fought, most extensively in
North Africa. It was powered by a single Fiat A.74
R1C.38 radial engine rated at 840 horsepower. Top
speed was 292 miles per hour at 16,405 feet, and
wingspan was 36 feet %4 inch. Armament included
two .50-inch machine guns.

Macchi C200. Predecessor to the more famous
C202, the C200 was driven by a Fiat AA74 870-
horsepower radial engine to a top speed of 312
miles per hour at 14,700 feet. With two machine
guns, it could carry a 600-pound bomb load and
had a range of 270 miles.

Macchi C202. The C200 was introduced in 1939
and the C202 in 1941. It was an airplane with beau-
tiful lines and saw extensive service in North Africa,
where it performed better than any other Italian
fighter, which is not to say that it could outperform
the Allies. Like the C200, it had a wingspan of 35.1
feet, but it was powered by a single Mercedes-Benz
DB601 engine, which delivered more than 1,175
horsepower, giving the C202 a top speed of 370
miles per hour at 16,500 feet. The C202 outgunned
its predecessor, with four rather than two machine
guns, but it carried the same 600-pound bomb
load. Range was reduced from 270 to 240 miles.

Reggiane Re 2001 (Caproni). The last Italian
fighter to be introduced in World War II, its prede-
cessor, the Reggiane 2000, had been developed in
1938, but the Italian Regia Aeronautica (Air Force)
judged it underpowered and did not buy it. Refit-
ted with a 1,175-horsepower Daimler Benz Bd 601
engine and redesignated the Re 2001, it entered
service in 1942 after Caproni completed a series of
improvements required by the Regia Aeronautica.
Only 237 were built before Italy withdrew from the
war.

Although designed as an interceptor, the Re
2001 always flew as a fighter-bomber or as a night
fighter. It had a top speed of 349 miles per hour
and a ceiling of 36,000 feet. Range was an impres-
sive 684 miles. Armed with four wing-mounted
machine guns, it could carry either a 220-pound or
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550-pound bomb, but, against naval targets, it even
carried a 1,412-pound bomb.
See also ITALY, AIR FORCE OF.

Further reading: Apostolo, Giorgio, and Giovanni Mas-
simello. Italian Aces of World War II. London: Osprey,
2000; Gunston, Bill. An Illustrated Guide to German, Ital-
ian and Japanese Fighters of World War 1I: Major Fighters
and Attack Aircraft of the Axis Powers. London: Salaman-
der, 1980; Gunston, Bill. Japanese and Italian Aircraft.
London: Book Sales, 1985.
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By the beginning of World War II, the Japanese
military had developed a variety of advanced air-
craft, both land based and carrier based. Like Ger-
many, the Japanese emphasized the development
of fighter planes and, in contrast to the British and
Americans, devoted little or no attention to heavy
bombers. Like Germany, Japan developed no heavy
four-engine bomber.

The “Betty.” The heaviest Japanese bomber—
which by Allied standards was at best a medium
bomber—was the Mitsubishi G4M, which the
Allies (to facilitate identification) code named
“Betty.” Although this twin-engine aircraft flew
from land-based airfields, the Betty was designed
in 1937 for the Imperial Navy and made its first
flight on October 23, 1939. Performance was excep-
tional—276 miles per hour with a range of 3,450
miles—and the Betty was employed against China
during 1941 and against Royal Navy ships in Indo-
Chinese waters. However, the great vulnerability of
the Betty was its lack of armor, especially in critical
crew areas and as protection for fuel tanks. As
Allied fighter coverage increased during the course
of the war, the Betty became an easy target. Its vul-
nerability was underscored on April 18, 1943,
when, acting on decrypts of Japanese messages,
U.S. aircraft targeted and shot down the Betty
transporting Admiral YAmamoro Isoruku, the Jap-
anese supreme commander in the Pacific.

The Betty was powered by two 1360kW Mit-
subishi MK4T Kasei 25 engines and had a wing-
span of 82 feet. Its top speed was 276 miles per

hour with a service ceiling of about 30,000 feet and
an impressive range of 3,450 miles. Typical arma-
ment consisted of three 7.7-mm manually aimed
machine guns in the nose, dorsal, and ventral posi-
tions and one 20-mm manually aimed cannon in
the tail. The internal bomb load was 2,205 pounds
or one 17.7-inch torpedo. The plane was crewed by
seven.

The Japanese Army Air Force operated three
lighter medium bombers, the Mitsubishi Ki-21
(Allied code name “Sally”), the Nakajima Ki-49
Donryu (“Helen”), and the Mitsubishi Ki-67 Hiryu
(“Peggy”).

Mitsubishi Ki-21 (“Sally”). The Sally was
ordered in 1936 and went into service three years
later. The aircraft served on all Japanese fronts and
was produced in a number of variants, with later
models getting the benefit of the extra armor that
the Betty lacked. Produced in a quantity of 2,055,
the Sally may be considered the most important
and certainly the most plentiful of Japan’s World
War II bombers. Nevertheless, it was obsolete by
the beginning of the war.

The Sally was powered by two 1,500-horse-
power Mitsubishi Ha-101 radial piston engines to a
top speed of 302 miles per hour at 15,485 feet. Its
service ceiling was 32,810 feet and its range 1,680
miles. The Sally had a wingspan of 73 feet 9 %
inches and a fuselage length of 52 feet, 5 7/ inches.
Typical armament consisted of five 7.7-mm Type
89 machine guns in the nose, ventral, tail, port, and
starboard beam positions as well as one 12.7-mm
Type 1 machine gun in a dorsal turret. Maximum
bomb load was 2,205 pounds, and the aircraft was
crewed by five.

Nakajima Ki-49 Donryu (“Helen”). The Don-
ryu (“Storm Dragon”), code named “Helen” by the
Allies, was prototyped in 1939 and was produced
in a quantity of 819. Throughout the war, the basic
design was subject to several revisions in an effort
to improve its overall mediocre performance, but
to little avail. By 1944, following the Philippines
campaign, the aircraft was generally consigned to
KAMIKAZE missions.

Specifications for the most numerous Ki-49-1la
variant included a wingspan of 67 feet “sinch and
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a fuselage length of 54 feet, 1 % inches. Top speed
was 306 miles per hour at 16,405 feet, with a ser-
vice ceiling of 30,510 feet and a range of 1,833
miles. The Ki-49-1Ia was armed with one flexible
20-mm cannon in the dorsal position and one flex-
ible 7.7-mm machine gun in the nose, ventral,
beam, and tail positions. The Ki-49-IIb and Ki-49-
IIT versions had one flexible 20-mm cannon in the
dorsal position; one flexible 12.7-mm machine gun
in the nose, ventral, and tail positions; and one
flexible 7.7-mm machine gun in the port and star-
board beam positions. The Ki-58 was equipped
with five flexible 20-mm cannon and three flexible
12.7-mm machine guns. For all versions, a normal
maximum bomb load was 1,653 pounds, but the
aircraft was loaded with up to 3,527 pounds of
bombs for suicide (kamikaze) missions. Except in
kamikaze missions, the Helen was crewed by eight.

Mitsubishi Ki-67 Hiryu (“Peggy”). The Hiryu
(“Flying Dragon”), or “Peggy,” entered service late
in the war, in 1944, and was produced in a number
of variants in a quantity of 696. Relatively few were
encountered in action by the Allies, which was a
good thing, since the Peggy was certainly the best
of Japan’s medium bombers, highly capable of
destroying ground targets and of deploying torpe-
does against surface ships. Both the Japanese Army
Air Force and the Imperial Navy adopted the air-
craft, which was not only fast, but exceedingly
maneuverable. Its powerplant consisted of two
Mitsubishi Ha-104 18-cylinder air-cooled radial
engines, rated at 1,900 horsepower for takeoft; later
variants used two Mitsubishi Ha-214 18-cylinder
air-cooled radials, rated at 2,400 horsepower for
takeoff, or two Mitsubishi Ha-104 Ru 18-cylinder
turbosupercharged air-cooled radials, rated at
1,900 horsepower for takeoff. Wingspan of all ver-
sions was 73 feet 9 '¥16inches, and fuselage length
was 61 feet, 4 752 inches. Maximum speed of the
aircraft was 334 miles per hour at 19,980 feet,
with a service ceiling of 31,070 feet and a range of
2,360 miles. The final variant of the Peggy was
armed with one flexible 12.7-mm machine gun in
the nose and beam positions, twin flexible 12.7-
mm machine guns in the tail turret, and one 20-
mm cannon in the dorsal turret. Normal

maximum bomb load was 1,764 pounds. For tor-
pedo attack, the Peggy carried one 1,764-pound
or one 2,359-pound torpedo. For suicide attack
(kamikaze), the aircraft was loaded with up to
6,393 pounds of bombs. The crew consisted nor-
mally of six to eight and was reduced to three for
suicide missions.

Whereas Japan produced no heavy bombers
and few notable medium bombers, its Imperial
Navy and Army did fly an extraordinary array of
fighters, the most famous of which was the navy’s
Mitsubishi A6M Zero (code named “Zeke” by the
Allies).

Mitsubishi A6M Zero (“Zeke”). Although hardly
graceful in appearance, the Zero was fast and
highly maneuverable with very good range. Early
in the war, it outclassed anything the United States
or other Allies could hurl against it, and it was,
prior to the BATTLE oF MIDWAY in June 1942, the
only carrier-based fighter in any combatant’s inven-
tory that was capable of outperforming and defeat-
ing land-based aircraft. In early encounters,
American pilots learned quite rightly to fear the
Zero.

The Imperial Navy issued highly advanced and
demanding requirements for a new carrier fighter
in October 1937. Whereas the Nakajima Company
rejected the requirements as unrealistic, Mitsubishi
forged ahead to design an all-metal low-wing
monoplane, with a 780-horsepower Mitsubishi
Zuisei 13 engine and (ultimately) a three-bladed
propeller. In this configuration, the Zero met or
exceeded all navy requirements, except for level
speed. After Mitsubishi introduced the more pow-
erful 950-horsepower Nakajima Sakae 12 engine,
the Zero exceeded all requirements, and full-scale
production began.

The aircraft was first deployed in small num-
bers in China during 1940. By the end of this year,
Zeros had shot down 99 Chinese fighter aircraft,
with the loss of only two Zeros—and these to
ground fire, not the fire of their aerial opponents.
At the beginning of the war in the Pacific, Japan
had only 328 Zeros ready for combat. Despite
these relatively small numbers, the aircraft was
instrumental in Japan’s string of early stunning
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victories, beginning with the BATTLE oF PEARL
HARBOR up to the BATTLE OF THE CORAL SEA in
May 1942. While this battle was a tactical victory
for the Japanese, it was a strategic defeat, which
ended the momentum of the Japanese juggernaut.
This was followed by Japan’s defeat at the Battle of
Midway in June, which included the loss of four
Japanese carriers, together with the Zeros (and
other aircraft) they carried as well as many of the
Imperial Navy’s best pilots. This was not only the
strategic turning point of the war, but spelled an
end to the unchallenged reign of the Zero. The
fighter was designed as an offensive weapon, with
little armor and no self-sealing fuel tanks. Cast
now into the defensive role, it proved increasingly
vulnerable, especially as American aircraft
improved and American pilots became more
skilled. Despite this, Japanese designers continu-
ally worked throughout the war to refine the Zero,
and it remained a mainstay of the Japanese naval
air fleet until the surrender.

While the Zero was the most celebrated Japa-
nese aircraft of World War II, the Allies experienced
some confusion concerning nomenclature. The
Allies code named the aircraft Zeke beginning in
fall 1942, but misidentification of several variants
also gave rise to the code names Ben, Ray, and
Hamp. Eventually, all these were recognized as
variants on the Zeke—yet, amid the confusion,
that designation was largely rejected by U.S. mili-
tary personnel, who universally adopted the Eng-
lish translation of the Japanese name for the
aircraft, Reisen, Zero.

All Zero variants were single-seat, single-engine
carrier-based fighters, featuring all-metal con-
struction except for fabric-covered control sur-
faces and crewed by one pilot. Mitsubishi produced
3,840 Zeros, and Nakajima (under license) pro-
duced 6,528. The power plant for the A6M2 vari-
ant was one Nakajima NK1C Sakae 12 14-cylinder
air-cooled radial, rated at 940 horsepower for
takeoff. The A6M3 and A6M5 variants had one
Nakajima NKI1F Sakae 21 14-cylinder air-cooled
radial, rated at 1,130 horsepower for takeoff, and
the A6M6¢ and A6M?7 variants had one Nakajima
Sakae 31 14-cylinder air-cooled radial, rated at

1,130 horsepower for takeoff. The most powerful
version, the A6M8, had one Mitsubishi MK8P
Kinsei 62 14-cylinder air-cooled radial, rated at
1,560 horsepower for takeoff. Wingspan of the
A6M?2 Model 21 was 39 feet 4 76 inches; A6M3
Model 32, 36 feet 1 16inches; A6M5 Model 52, 36
feet 1 Vis inches; and A6M8 Model 64, 36 feet 1 V16
inches. Fuselage length of the A6M2 Model 21 was
29 feet 8 V16 inches; A6M3 Model 32, 29 feet 8116
inches; A6GM5 Model 52, 29 feet 11 752 inches; and
A6M8 Model 64, 30 feet 3 2Y52 inches. The A6M2
Model 21 made 331 miles per hour at 14,950 feet;
the A6M3 Model 32, 338 miles per hour at 19,685
feet; the A6M5 Model 52, 351 miles per hour at
19,685 feet; and the A6M8 Model 64, 356 miles per
hour at 19,685 feet. Service ceiling for the A6M2
Model 21 was 32,810 feet; the A6M3 Model 32,
36,250 feet; the A6M5 Model 52, 38,520 feet; and
the A6M8 Model 64, 37,075 feet. The A6M2
Model 21 had a range of 1,930 miles; the A6M3
Model 32, 1,477 miles; the A6M5 Model 52, 1,194
miles; and the A6M8 Model 64, 1,194 miles.
Typical armament for versions A6M2 through
A6M5a included two fuselage-mounted 7.7-mm
machine guns and two wing-mounted 20-mm
cannon. The A6M5b had one fuselage-mounted
7.7-mm machine gun, one fuselage-mounted
13.2-mm machine gun, and two wing-mounted
20-mm cannon, while the A6M5c, A6M6¢c, and
A6M?7 versions had one fuselage-mounted 13.2-
mm machine gun, two wing-mounted 20-mm
cannon, and two wing-mounted 13.2-mm
machine guns. The A6M8 had two wing-mounted
20-mm cannon and two wing-mounted 13.2-mm
machine guns. For most versions, the normal
bomb load was two 132-pound bombs under the
wings. However, the A6M7 and A6MS8 versions
carried one 1,102-pound bomb under the fuse-
lage. For suicide missions, all aircraft were loaded
with one 551-pound bomb under the fuselage.
A6M6¢ and A6M8 Zeroes could be loaded with
eight 22-pound or two 132-pound air-to-air
rockets. To extend range, drop tanks were used—
one under-belly 72.6-gallon drop tank for all ver-
sions except the A6M7 and A6MS8, which could
carry two under-wing 77-gallon drop tanks.
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Other Japanese naval fighter aircraft of note
include the following.

Kawanishi N1K1-] Shiden (“George”). This was
a land-based naval fighter, which first flew on
December 27, 1942, and entered production the
following year. A formidable opponent against U.S.
carrier-based fighters and dive bombers, the George
was afflicted with manufacturing and reliability
problems. A particularly serious flaw was weak
landing gear, which were finally modified in the
final version of the aircraft, designated NIK2-J.
Before the war ended, 1,435 George aircraft, of all
variant types, had been produced.

The power plant for the George was one 1,990-
horsepower Nakajima NK9H Homare 21 radial
engine, the wingspan was 39 feet 4.4 inches, and
the fuselage length was 29 feet 2 inches. The George
had a top speed of 363 miles per hour at 19,357
feet. Its armament consisted of two 7.7-mm Type
97 machine guns in the nose and four wing-
mounted 20-mm Type 99 cannon.

Kyushu J7W1 Shinden. While the Japanese name
of the “George,” Shiden, means “Violet Lightning,”
Shinden translates as “Magnificent Lightning.” The
Allies provided no English-language code name for
this innovative fighter, which featured a canard
wing forward of the main wing, two wing-mounted
vertical stabilizers, and a rear-mounted pusher-type
propeller arrangement. The prototype flew on
August 3, 1945, just three days before the atomic
bomb was dropped on Hiroshima. The aircraft, of
course, never entered production or service. Its
powerplant was a single Mitsubishi MK9D 18-
cylinder air-cooled radial engine, rated at 2,130
horsepower for takeoff. Wingspan was 36 feet 5 %16
inches and fuselage length, 31 feet 8 %6 inches.
Maximum speed for the Shinden was a stunning
466 miles per hour at 28,545 feet, with a service ceil-
ing of 39,370 feet and a range of 529 miles. The air-
craft was armed with four forward-firing 30-mm
cannon in the nose, and there was provision under
the wings for four 66-pound bombs or two 132-
pound bombs.

Mitsubishi ASM (“Claude”). In this aircraft,
Japan developed the world’s first monoplane ship-
board fighter. It was flown in prototype on Febru-

ary 4, 1935, and entered service in 1937, flying
extensively in the SINO-JAPANESE WAR and in the
early days of World War 1I itself. By the time pro-
duction ended, 1,094 Claudes had been produced,
including a two-seat trainer version, which pre-
pared many pilots for the successor to the Claude,
the great Zero.

The A5M variant was a single-seat carrier-
based fighter, and the A5M4-K was a two-seat
fighter trainer. The aircraft featured all-metal con-
struction with fabric-covered control surfaces and
(on later models) one Nakajima Kotobuki 41 nine-
cylinder air-cooled radial, rated at 710 horsepower
for takeoff. Later models of the aircraft had a wing-
span of 36 feet 1 %16 inches and a fuselage length of
24 feet 9 27/52 inches. Top speed in later models was
270 miles per hour at 9,845 feet, with a service ceil-
ing of 32,150 feet and a range of 746 miles. Typical
armament consisted of two fuselage-mounted 7.7-
mm machine guns, or two fuselage-mounted 20-
mm cannon, or one engine-mounted 20-mm
cannon. The aircraft could carry two 66-pound
bombs or one 35.2-gallon drop tank.

Mitsubishi J2M Raiden (“Jack”). The J2M
Raiden—"Thunderbolt”— was code-named “Jack”
by the Allies and was the Imperial Japanese Navy’s
first fighter expressly intended as a land-based
interceptor. Like the army’s Nakajima Ki-44 Shoki
(“Tojo”), the Jack sacrificed maneuverability, the
usual hallmark of the Japanese fighter, for speed
and a high rate of climb. Indeed, navy planners had
a difficult time accepting this compromise, and the
development of the Jack was exceedingly troubled.
Although design work began in 1938, a prototype
was not completed until February 1942, and even
after the navy accepted the interceptor in October,
the plane was plagued by problems. By the time
these were resolved, production of the aircraft had
to give way to the high priority accorded produc-
tion of the Zero, and only 476 Jacks were built
before the war ended.

The Jack saw some service in the Philippines
during September 1944, but it was used primarily
against B-29s raiding the Japanese home islands. It
was highly effective in this mission during the day-
time, but, beginning in March 1945, when U.S.
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strategists concentrated on incendiary raids by
night and when the B-29s were regularly escorted
by Iwo Jima—based P-47 Thunderbolts and P-51
Mustangs, the Jack became far less effective as an
interceptor.

A single-seat, single-engine interceptor, the Jack
had all-metal construction with fabric-covered
control surfaces. Its powerplant in later models was
one Mitsubishi Kasei 26a 14-cylinder air-cooled
supercharged radial, rated at 1,820 horsepower for
takeoff. In later models, the wingspan was 35 feet
5 %6 inches, and the fuselage length 33 feet 7 1752
inches. At its best, the Jack made 382 miles per
hour at 22,310 feet and had a service ceiling of
36,910 feet and a range of 680 miles. Later models
were equipped with four wing-mounted 20-mm
cannon, and all models had two underwing racks
to accommodate two 132-pound bombs.

Nakajima JIN Gekko (“Irving”). The Gekko—
“Moonlight”—was the Imperial Navy’s land-based,
twin-engine, long-range escort fighter. It never
fared well in its intended role, however, and was
soon used for reconnaissance duty and then as a
night fighter. In this latter role, it finally found its
niche, although with the advent of the B-29 over
Japan itself, the Gekko proved a far less effective
contender.

Development of the Gekko began in 1938 in
response to the navy’s perceived need for a long-
range escort in the Chinese theater during the
Sino-Japanese War. A prototype flew in May 1941,
but, as was so often the case with high-perfor-
mance Japanese prototypes, the aircraft was
plagued with problems; in October it was decided
to reconfigure it for the reconnaissance mission. It
served in this capacity until spring 1943, when
some of the aircraft were converted as night fight-
ers, incorporating two forward- and upward-firing
20-mm cannon in the observer’s cockpit and two
more that fired forward and downward. Against B-
17 Flying Fortresses, the newly reconfigured Gekko
proved quite effective, and authorization was given
to build more of the night fighter variants.

The first JIN1-S Gekko Model 11, the purpose-
built night fighter variant, rolled off the Nakajima
assembly line in August 1943. This model either

incorporated radar or a nose-mounted searchlight.
The limited service ceiling, while sufficient for
attacking B-17s, made the Gekko ineffective against
B-29s. Before production ended in December 1944,
479 had been built.

A twin-engine, long-range escort fighter, recon-
naissance aircraft, and night fighter (depending on
the variant), the Gekko was constructed of metal
with fabric-covered control surfaces. The night
fighter variant was powered by two Nakajima
Sakae 21 14-cylinder air-cooled radial engines,
rated at 1,130 horsepower for takeoff. It had a
wingspan of 55 feet 8 ¥4 inches and a length of 39
feet 11 752 inches. Top speed was 315 miles per
hour at 19,160 feet, with a service ceiling of 30,610
feet and a range of 2,348 miles. The night fighter
was armed with a pair of dorsal oblique-firing 20-
mm cannon, and some aircraft also mounted one
forward-firing 20-mm cannon in the nose. The
Gekko could carry two 551-pound bombs, and all
variants carried bombs when used for suicide
attacks. The reconnaissance variant was crewed by
three, and the night fighter by two.

Important fighter aircraft flown primarily by
the Japan Army Air Force include the following.

Kawasaki Ki-45 Toryu (“Nick”). This twin-
engine fighter was designed to operate over greater
range than a single-engine plane. Although not
designed for the role, the Nick was used mainly as a
night fighter. Prototypes were produced in 1939,
but flight trials were initially disappointing, espe-
cially in terms of speed, and the aircraft underwent
many revisions before the required speed of 335
miles per hour was achieved in late 1940. The first
production Nicks were not delivered until August
1942, and the aircraft was first used in combat in
October in China. Crews welcomed its armor and
highly survivable design, and in China it was
deployed primarily against naval targets and for
ground attack. In other theaters, the Nick was used
increasingly for night missions.

Total output of the Nick reached 1,701 aircraft
before production ended in July 1945. A twin-
engine fighter and ground-attack aircraft, the Nick
was of all-metal construction except for its fabric-
covered control surfaces. In late models, the power
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plant was two Nakajima Ha-102 14-cylinder air-
cooled radials, rated at 1,080 horsepower for take-
off. Wingspan measured 49 feet 3 %16 inches and
length 36 feet 1 Y16 inches. Maximum speed of the
aircraft was 335.5 miles per hour at 19,685 feet,
with a service ceiling of 32,810 feet and a range of
1,243 miles. Late-model Nicks were armed with
two nose-mounted 20-mm cannon, one 37-mm
cannon in a ventral tunnel, and one rearward-fir-
ing 7.9-mm machine gun. Many Nicks were modi-
fied in the field with different configurations of
armament. The crew consisted of a pilot and radio
operator-gunner, who were accommodated in sep-
arate cockpits.

Kawasaki Ki-61 Hien (“Tony”). The Tony first
saw combat in New Guinea in summer 1943 and
was the first Japan Army Air Force fighter to incor-
porate both armor plating and self-sealing fuel
tanks into its design from the outset. Previous fight-
ers, most notably the Zero, sacrificed these in the
interest of saving weight and thereby gaining per-
formance, maneuverability, and range. Not only did
the Hien (“Swallow”) represent a departure from
traditional design policy in this respect, it also
looked very different from the blunt Zero and other
fighters. Its sleek, streamlined profile much more
closely resembled the German Bf-109, the Italian
Macchi MC-202, or even the American P-51 Mus-
tang. The profile had little or nothing to do with
imitation, however, and was largely a function of
the incorporation of a liquid-cooled engine, which
meant that the forward end of the aircraft could
feature a sleek nosecone instead of the blunt, open-
ended cowling required by air-cooled radials.

As with the Kawasaki Ki-45 Toryu (“Nick”), the
Tony, first prototyped in December 1941, went
through many revisions and iterations before pro-
duction was finally authorized. In the end, the
Tony sacrificed a certain amount of maneuverabil-
ity for high ceiling, high dive speeds, and armor
protection. While the Tony proved to be a good
fighter, it was chronically plagued by engine reli-
ability problems, but by January 1945, 2,654 had
been built. The aircraft operated in New Guinea
and Rabaul as well as the Philippines, China, For-
mosa, Okinawa, and Japan itself, defending against

B-29 raids. A formidable opponent in a dogfight,
the Tony nevertheless met its match in the P-51D
Mustang.

A single-seat fighter, the Tony was of all-metal
construction except for fabric-covered control sur-
faces. In later models, power was provided by a
single Kawasaki Ha-140 12-cylinder inverted-V
liquid-cooled engine, rated at 1,500 horsepower for
takeoff. Wingspan was 39 feet 4 716 inches and
length, 30 feet % inches. Late variants could reach
379 miles per hour at 19,685 feet, and service ceil-
ing was 36,090 feet. Maximum range of the Tony
was 995 miles. Later models were armed with two
fuselage-mounted 12.7-mm machine guns and two
wing-mounted 30-mm cannon, or four 20-mm
cannon, two in the fuselage and two in the wings.
Bomb load for all versions consisted of a pair of
551-pound bombs.

Kawasaki Ki-100 Goshikisen. The Allies first
encountered the Ki-100 early in 1945 during attacks
on the Japanese home islands. The plane was so
new, introduced very late in the war, that Allied
observers never got around to assigning it an Eng-
lish-language code name. Nevertheless, the new
aircraft outperformed such U.S. carrier-based
planes as the Hellcat and even held its own against
the land-based P-51 Mustang. As shocking as the
sudden appearance of the “new” aircraft was, the
Ki-100 was not a radical new design, but was,
rather, an extensive modification of the Ki-61, fit-
ted with a larger air-cooled engine and a cut-down
rear fuselage to improve the pilot’s rear vision.
Both these modifications were intended to create
an effective high-altitude interceptor to meet the
onslaught of the U.S. B-29s over the Japanese
homeland. The new, more powerful engine enabled
operation at more than 30,000 feet—customary B-
29 territory—and the improved pilot visibility was
indispensable to an interceptor operating among
heavily armed Superfortresses and their Mustang
escorts. Total production of the Ki-100, most of
which commandeered Ki-61 airframes under con-
struction, was no more than 393. A Ki-100-11, with
an even more powerful turbosupercharged engine,
was planned and prototyped, but the Japanese sur-
render came before production was started.
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A single-seat fighter, the Ki-100 featured all-
metal construction with fabric-covered control
surfaces. It was driven by a single Mitsubishi Ha-
112-1I 14-cylinder air-cooled radial engine, rated at
1,500 horsepower for takeoff, and had a wingspan
of 39 feet 4 716 inches and a length of 28 feet 11 4
inches. Top speed was 360 miles per hour at 19,685
feet, with a service ceiling of 36,090 feet and a
range of 1,367 miles. Armament consisted of two
fuselage-mounted 20-mm cannon and two wing-
mounted 12.7-mm machine guns. There was pro-
vision for two underwing 44-gallon drop-tanks or
two 551-pound bombs.

Nakajima Ki-27 (“Nate”). This low-wing canti-
lever monoplane with fixed landing gear first saw
service in the Sino-Japanese War that began before
World War II proper. Its introduction marked the
transition of the Japan Army Air Force into a
modern air arm, although the Ki-27 could not
have competed with such European fighters as the
Messerschmitt Bf-109 and the Hawker Hurricane.
The prototype flew on October 15, 1936, and it
went into production at the end of the following
year. Total production during the war was 3,399.
By 1944, the Ki27 was hopelessly obsolete as a
fighter, but it continued to be used for advance
flight training and, at the end of the war, loaded
with some 1,102 pounds of bombs as a suicide
aircraft.

A single-seat fighter, the Nate featured all-metal
construction with fabric-covered control surfaces.
Its powerplant (in late models) was a single Naka-
jima Ha-1b nine-cylinder air-cooled radial, rated at
710 horsepower for takeoff. Wingspan was 37 feet
1 % inches and length 24 feet 8 716 inches. The
Nate had a maximum speed of 292 miles per hour
at 11,480 feet and a range of 1,060 miles. Typically,
the Nate was armed with a pair of fuselage-
mounted 7.7-mm machine guns and carried four
55-pound bombs or two 28.6-gallon drop-tanks.

Nakajima Ki-43 (“Oscar”). The Japanese name
for the Nakajima Ki-43 (“Oscar”), Hayabusa,
means “Peregrine Falcon,” and, like its namesake,
this aircraft was an extremely agile hunter, similar
to the Zero but lighter, sleeker, and even more
maneuverable, though rather slow and armed

with nothing more than two fuselage-mounted
machine guns. Early in the war, the Oscar figured
as a very formidable opponent, but it was soon
outgunned and generally outclassed by newer
Allied fighters. Production reached 5,919 before
and during the war.

A single-seat, single-engine fighter, the Oscar
was of all-metal construction except for its fabric-
covered control surfaces. The power plant in later
models was one Mitsubishi Ha-112 14-cylinder
air-cooled radial, rated at 1,300 horsepower for
takeoff, the wingspan measured 35 feet 6 % inches,
and length was 29 feet 3 %16 inches. The late mod-
els reached 358 miles per hour at 21,920 feet and
had a service ceiling of 37,400 feet, with a range
of 1,990 miles. Armament on later models was
two 20-mm cannon, whereas earlier models had two
machine guns only. Bomb load was two 66-pound or
one 551-pound bombs or two 44-gallon drop-
tanks.

Nakajima Ki-44 Shoki (“Tojo”). The Nakajima
Ki-44 Shoki (“Tojo”) was expressly designed as an
interceptor. Shoki, its Japanese name, means “Devil
Killer,” and its mission was to intercept American
bombers. As an interceptor design, the Tojo sacri-
ficed maneuverability, much cherished in other
Japanese fighters, for speed and rate of climb. The
prototype flew in August 1940, and, after repeated
modification, the aircraft was accepted by the
Japan Army Air Force in September 1942. It was
the fastest Japanese fighter aircraft. Before produc-
tion ended in December 1944, 1,225 of the planes
had been built.

A single-seat interceptor, the Tojo featured all-
metal construction with fabric-covered control
surfaces. In later models, the power plant was one
Nakajima Ha-145 18-cylinder air-cooled radial,
rated at 2,000 horsepower for takeoff. Wingspan
was 31 feet Y16 inches and length, 28 feet 9 7
inches. The aircraft could hit 376 miles per hour
at 17,060 feet and had a service ceiling of 36,745
feet, with a range of 1,056 miles. Late-model Tojos
were armed with four 20-mm cannon, two in the
fuselage and two in the wings, or two fuselage-
mounted 20-mm cannon and two wing-mounted
37-mm cannons.



aircraft, Japanese 23

Nakajima Ki-84 Hayate (“Frank”). This is gen-
erally considered the best of the late Japanese fight-
ers, and it saw desperate action in the culminating
battles of the Pacific war, beginning with the Allied
invasion of the Philippines and throughout the
defense of the home islands. The Frank could out-
climb, out-run, and out-maneuver both the U.S.
P-51D Mustang and the P-47D Thunderbolt.
Unfortunately for the Japanese, the aircraft was
introduced quite late in the war, and it was built
under conditions that tended to produce severe
quality-control problems, which made the Frank
unreliable. The prototype flew in April 1943, and
the plane entered service at the beginning of
1944. Hard-pressed production facilities man-
aged to turn out 3,415 of the aircraft before the
end of the war.

A single-seat fighter/fighter-bomber, the Frank
was initially produced with all-metal construction
and fabric-covered control surfaces. Later models
featured a wooden rear fuselage, wingtips, and con-
trol rods or lightweight alloys with carbon steel
ribs, bulkheads, and cockpit section and sheet steel
skinning. The Ki-106 version was made entirely of
wood in an effort to conserve scarce metals. For
most variants, the power plant was a single Naka-
jima Ha-45 (Army Type 4) 18-cylinder air-cooled
radial engine, rated at 1,800 horsepower for take-
off. Wingspan measured 36 feet 10 7 inches,
length 32 feet 6 %6 inches. Top speed was 392 miles
per hour at 20,080 feet, and service ceiling was
34,450 feet. Range was 1,347 miles. Typical arma-
ment consisted of two fuselage-mounted 12.7-mm
machine guns and two wing-mounted 20-mm
cannon. The aircraft could carry two 551-pound
bombs or two 44-gallon drop-tanks.

In addition to important bombers and land-
and carrier-based fighters, the Japanese also oper-
ated seaplane fighters.

Kawanishi NI1K Kyofu (“Rex”), Nakajima
A6M2-N (“Rufe”), and Aichi EI3A (“Jake”). The
Rex was a seaplane variant of the Shiden, and the
Rufe was a seaplane variant of the Zero. Several
other seaplanes saw service with the Japanese
forces, the most important of which was the Aichi
E13A (“Jake”). Ordered in 1937 by the Imperial

Navy as a reconnaissance floatplane, the E13A was
prototyped the following year and began produc-
tion in December 1940. Total production during
the war was 1,418. In combat, the Jake was
launched from the catapults of cruisers and sea-
plane tenders and was used not just for reconnais-
sance but for ground attack and against shipping.
The aircraft saw action in China, and, launched
from the cruisers Tone, Chikuma, and Kinugasa, it
performed preattack reconnaissance of Pearl Har-
bor. The versatile aircraft was also used for bomb-
ing missions, long-range patrols, staff transport,
and air-sea rescue, as well as suicide missions. Its
major flaw was a lack of armor protection for crew
and fuel tanks and inadequate defensive arma-
ment (a single 7.7-mm machine gun mounted in
the rear cockpit). However, its endurance was an
impressive 15 hours, which made it ideal for long-
range reconnaissance.

A single-engine, three-seat, float reconnais-
sance seaplane, the Jake was built of metal con-
struction with fabric-covered control surfaces. Its
power plant was a single Mitsubishi Kinsei 43 14-
cylinder air-cooled radial engine, rated at 1,060
horsepower for takeoff. Wingspan measured 47
feet 6 75 inches, and length 37 feet 74 inches. The
Jake’s top speed was 234 miles per hour at 7,155
feet, and its service ceiling was 28,640 feet. Maxi-
mum range was 1,298 miles. Typical armament
included one rearward-firing flexible 7.7-mm
machine gun, and some aircraft were field-modi-
fied with the addition of a downward-firing ventral
20-mm cannon. The Jake carried a single 551-
pound bomb or four 132-pound bombs or depth
charges for antisubmarine warfare.

For the transport mission, the Japanese con-
verted two of their bomber types and also flew the
L2D (“Tabby”), which was a Douglas DC-3 (civil-
ian version of the military’s C-47), built under a
license concluded in 1938.

Further reading: Collier, Basil. Japanese Aircraft of World
War II. London: Sidgwick & Jackson, 1981; Francillon,
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Putnam, 1970; Green, William. Warplanes of the Second
World War: Bombers. Garden City, N.Y.: Doubleday,
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aircraft, Polish

Like its other military forces at the outbreak of
World War II, the Polish air force was gallant and
determined but massively outnumbered, out-
gunned, and outclassed. During the BrLiTzKRIEG
InvasioN oF PoLAND in September 1939, most of
Poland’s aircraft were destroyed on the ground.
Nevertheless, Poland built one bomber and one
fighter of note.

PZ.L. P37 LosB. This twin-engine medium
bomber was powered by a 918-horsepower Bristol
Pegasus XX engine. Top speed was 276 miles per
hour, range was 1,615 miles, and bomb load was
4,850 pounds. Three 7.7-mm machine guns pro-
vided (wholly inadequate) defensive fire. With a
wingspan of 58 feet 10 inches and a service ceiling
of only 19,680 feet, the P.37 fell easy prey to Ger-
man fighters. Only 108 were built.

PZL 11C. The PZL 11C was the principal Polish
fighter. Its wingspan was 35 feet 2 inches, and it was
driven by a single PZL-built Bristol Mercury 645-
horsepower engine, which meant that it was per-
haps the most underpowered fighter of the war.
Top speed was 242 miles per hour at 18,000 feet.
Armament consisted of four machine guns and
two 12.3-kilogram bombs. Range was extremely
limited: little more than 200 miles. The plane
entered service in 1934, making it the oldest active
fighter aircraft in Europe.

See also POLAND, AIR FORCE OF.
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1939. Mardens Hill, U.K.: Hikoki Publications, 2001.

aircraft, Soviet

That the German military aircraft industry entered
World War II with innovative and devastatingly
effective designs surprised no one, but little was
expected of the Soviets. While it is true that some
Soviet aircraft designs were obsolescent or even
obsolete at the outbreak of war, the nation also
produced a number of superb aircraft.

Ilyushin II-4. Among the bombers, only the
major Soviet model is generally classified as a heavy
bomber. The twin-engine Ilyushin II-4 was a
superb aircraft, with more than 5,000 produced
between 1937 and 1944, mostly during the final
three years of production. The prototype design
dates to 1935, and hard lessons learned during the
Red Army invasion of Finland during 1939-40
resulted in improvements to armor protection.
Nevertheless, later models of the aircraft replaced
many metal parts with wood, which was easier to
come by during the war. The II-4 served with the
Red Army Air Force as well as with Soviet Naval
Aviation, and it was naval pilots who flew the first
Soviet air raids over Berlin on August 8, 1941. The
aircraft served to the end of the war, although in
the final months its age was showing, and it was
relegated mainly to glider towing.

General specifications of the II-4 included two
1,100-horsepower M-88B radial piston engines, a
wingspan of 70 feet 4 %4 inches, and a top speed of
255 miles per hour. Service ceiling was 32,810 feet.
Defensive armament consisted of 0.5-inch machine
guns in the nose, in a dorsal turret, and in ventral
positions. The 11-4 carried up to 2,205 pounds of
bombs or three 1,102-pound torpedoes and was
crewed by four.

Like the Germans, the Soviets produced more
light to medium bombers than heavy bombers.
The three most important were the Tupolev SB-2,
the Tupolev Tu-2, and the Petlyakov Pe-2.

Tupolev SB-2. Familiarly called the Katyusha,
the Tupolev SB-2 was first flown on October 7,
1933. Intended as a high-speed bomber, it was at
the time one of the Tupolev organization’s most
advanced designs, based on a heavy fighter air-
frame rather than a bomber. Construction was all
metal and, in service during the Spanish civil war,
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its 255-mile-per-hour speed outflew many enemy
fighters—until the appearance of the German Bf-
109 fighter. A total of 6,656 SB-2s were built up to
1940, and some remained in service until 1943,
despite heavy losses to the Bf-109s.

The SB-2 was driven by twin 850-horsepower
M100 V-12 piston engines to a top speed of 255
miles per hour and a service ceiling of 27,885 feet.
Its range was a modest 746 miles. Wingspan was 66
feet 8 V2 inches, and defensive armament consisted
of two 0.3-inch machine guns in a nose turret, one
in a dorsal turret, and one in the ventral position.
Bomb capacity was 2,205 pounds, and the plane
was crewed by three.

Tupolev Tu-2. First flown in October 1940, the
Tupolev Tu-2 went into production beginning in
1942 and, with the Petlyakov Pe-2, emerged as the
most important Soviet bomber of the war. This
medium bomber had a maximum speed of 342
miles per hour and had a range of 1,243 miles. It
was 45 feet 3 inches long with a wingspan of 61 feet
10 inches. Bomb load was an impressive 6,614
pounds. Along with the Petlyakov Pe-2, the Tupolev
Tu-2 was used in large numbers during the war,
and some of these aircraft remained in Soviet ser-
vice during the postwar years, flying in the Korean
War with North Korean forces. During the early
1960s, the Tu-2 continued to fly with the Chinese
air force and with the air forces of other commu-
nist countries. Its general specifications included a
power plant consisting of two Shvetsov Ash-82fn
1,850-horsepower 14 cylinder radial engines mak-
ing a rop speed of 342 miles per hour over a range
of 1,553 miles. Defensive armament was two 20-
mm ShVAK cannon in wing roots and three 0.5-
inch UBT machine guns, two in dorsal positions
and one in the ventral position. As mentioned, the
bomb load was 6,614 pounds. The aircraft was
crewed by four.

Petlyakov Pe-2. This aircraft was produced in a
light-bomber configuration and, like the Pe-3,1in a
fighter configuration. The Pe-2 is generally judged
the most important light Soviet bomber of the war,
and a total of 11,427 Pe-2s and Pe-3s were pro-
duced. By the time of the INVASION OF THE SOVIET
UNION on June 22, 1941, only a few hundred Pe-2s

had come off the assembly lines. As they reached
the front in greater numbers, however, German
fighter pilots despaired, because the fast and nim-
ble aircraft was difficult to catch and destroy. The
Pe-2 benefitted from continual improvements
made in direct response to meetings with front-
line pilots. By late 1942, more crew armor and bet-
ter armament had been added. The ShKAS
7.62- mm dorsal and ventral guns were replaced by
Berezin UBT 12.7-mm guns. A turret replaced the
hand-held dorsal gun position, and the nose was
redesigned to enhance bombardier protection and
efficiency.

The final specifications for the aircraft included
two 1,100-horsepower Klimov M-105R V-12 pis-
ton engines, which made a top speed of 335 miles
per hour. Wingspan was 56 feet 3.5 inches, and ser-
vice ceiling 28,900 feet. For a light bomber, range
was excellent at 932 miles. Bomb load was 2,646
pounds, and the plane was crewed by three.

The Red Air Force suffered devastating losses
during the opening weeks of the German invasion.
Many planes were destroyed on the ground, while
others, mostly obsolete or obsolescent, were shot
out of the skies by superior German fighters.
American and British aircraft were rushed to the
Soviets to help make up for the losses, even as the
Soviet aircraft industry went into high gear and
began turning out some excellent fighters. Cer-
tainly, the early losses were devastating, but they
also forced a rapid modernization of the Red air
force, which threw impressive designs into the fray.

Lavochkin LaGG-3. First flown on March 30,
1940, the Lavochkin LaGG-3 was a refinement of
the earlier, grossly underpowered LaGG-1. Built
mainly of wood, the LaGG-3 was produced in great
quantity (6,528) until mid-1942. Like its predeces-
sor, it was still somewhat underpowered, and pilots
grimly dubbed the wooden plane the “Guaranteed
Varnished Coffin.” Nevertheless, and despite its
construction materials, it was remarkably durable
and could survive very substantial battle damage.
General specifications included a power plant con-
sisting of the 1,050-horsepower Klimov M-105P
liquid-cooled in-line engine, which made for a top
speed of 357 miles per hour. Service ceiling was
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31,825 feet, and maximum range was 404 miles.
The aircraft had a wingspan of 32 feet 1 inch.
Armament typically consisted of two 12.7-mm
UBS machine guns mounted in the engine cowling
and one ShVAK 20-mm cannon firing through the
streamlined propeller hub. The LaGG-3 could
carry six 3.23-inch rockets or 440 pounds of
bombs.

Lavochkin La-5 and La-7. As the LaGG-3 was an
evolutionary improvement on the LaGG-1, the La-
5 and La-7, also from Lavochkin, developed from
the LaGG-3. Like its predecessor, the La-5 was
made chiefly of wood, but it was designed to
accommodate the Shvetsov M-82F radial engine,
which produced 1,330 horsepower and drove the
plane to nearly 400 miles per hour, making it a
match for the best German fighters. Production on
the new aircraft began about July 1942, and it
proved quite successful. In 1943, Lavochkin added
a new power plant, the M-82FN direct-injection
engine, which developed 1,630 horsepower and
pushed the aircraft beyond 400 miles per hour. The
modified plane was designated the La-5FN. Its gen-
eral specifications included the 1,630-horsepower
M-82FN radial engine for a top speed of 402 miles
per hour and a service ceiling of 36,089 feet. Range
was 475 miles, and wingspan was 32 feet 1 inch.
Armament included a pair of 20-mm nose cannon
and four 8.2-cm RS-82 rockets or 150 kilos of
bombs.

The Lavochkin La-7 pushed the envelope even
farther with yet another high-performance ASh-
82FN engine, which made speeds of 423 miles
per hour. The La-7 was introduced in 1944, when
the Soviets had already achieved air supremacy
over most of the vast eastern front. Except for the
new engine, it was in other respects identical to
the La-5FN.

MiG-3. Before the end of World War II and well
into the postwar and cold war era, “MiG” would be
one of the most widely recognized names in fighter
aircraft design. It stands for Mikoyan-Gurevich,
and the design team’s MiG-3 earned a reputation
for extraordinary performance—top speed of 398
miles per hour with a very rapid climb rate of
nearly 4,000 feet per minute—that was tempered

by the difficulty pilots had handling the machine
and its inherently poor armament. Despite its high
speed, it could barely hold its own against the Ger-
man Bf-109.

The MiG-3 went into production in December
1940 and reached the front line fighter squadrons
in April 1941. Production continued through
December 1941, by which time it had reached
some 3,120 aircraft. General specifications included
a power plant consisting of a 1,350-horsepower
Mikulin AM-35A liquid-cooled V-12 engine, which
made 398 miles per hour. Wingspan was 33 feet
5% inches, range 743 miles, and service ceiling
39,370 feet. Armament consisted of a single 12.7-mm
machine gun and two 7.62-mm machine guns in
the upper nose cowl. Some aircraft were also
equipped with a pair of 12.7-mm machine guns
mounted under the wings.

Yakovlev Yak series. The Yakovlev Yak series
(Yak-1, Yak-3, Yak-7, and Yak-9) was so successful
that a staggering 37,000 were produced during
World War II, most of them Yak-9s. The Yak-1 first
flew in January 1940, and the Yak-9 went into pro-
duction in summer 1942. It was produced in sev-
eral specialized variants, the most important of
which were the Yak-9T, a ground-attack antitank
version; Yak-9B, a fighter-bomber version; Yak-9D,
a long-range fighter; Yak-9DD, a very-long-range
fighter escort, and Yak-9U, the final evolutionary
step of the type, which reached a speed of 435 miles
per hour and could easily outperform the Bf-109
and, indeed, anything else the German could throw
at it. General specifications of the Yak-9U included
a 1,650-horsepower Klimov VK-107A V-12 piston
engine, making 435 miles per hour. Wingspan was
32 feet 0.75 inches, and service ceiling was 39,040
feet. The fighter had a range of 541 miles. The Yak-
9U was armed with one engine-mounted 20-mm
MP-20 cannon and two 12.7-mm UBS machine
guns. It could carry two 220-pound bombs on
underwing racks.

Ilyushin 1I-2. For the close air support or
ground-attack role, the Red Air Force used the Lav-
ochkin La-5 and La-7 fighters but also flew two
more specialized aircraft, the Ilyushin II-2 and the
Sukhoi Su-2.
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The Ilyushin I1-2 was produced in a remarkable
quantity of 36,163, according to Soviet historians.
The design dates to 1938, when it was conceived as
a two-seat aircraft, but it was a lighter single-seat
design that first flew, on October 12, 1940. The air-
craft proved highly effective against German trans-
port vehicles and tanks, although it was highly
vulnerable to fighter attack. In February 1942,
therefore, the two-seat design was resurrected, the
second seat occupied by a rear-facing gunner who
defended against air attack. A version of the aircraft
survived World War II and was used in the Korean
War. General specifications included a power plant
consisting of one 1,700-horsepower Mikulin AM-
38F liquid-cooled inline piston engine making a
modest top speed of 251 miles per hour—adequate
for ground attack. Wingspan was 47 feet 10 %
inches. Service ceiling was 19,500 feet, and range
was 375 miles. Typical armament included two 37-
mm machine guns and two 7.62-mm guns, all
wing mounted; one 12.7-mm machine gun was
fired from the rear cockpit. Bomb load consisted of
up to 200 5.5-pound hollow-charge antitank
bombs or eight RS-82 or RS-132 rockets.

Sukhoi Su-2. The Sukhoi Su-2 was produced
from early in the war until about 1942 but was
badly mauled by German fighters, despite the inclu-
sion of a rear-facing defensive gunner. Late model
specifications included one 1,520-horsepower
Shvetsov M82 air-cooled radial piston engine, which
made for a top speed of 302 miles per hour. Wing-
span was 46 feet 11 inches, and service ceiling
28,870 feet. Armament consisted of four forward-
firing 7.62-mm wing-mounted machine guns and
one or two machine guns in a dorsal turret. The Su-
2 could deliver 882 pounds of bombs.

Further reading: Gordon, Yefim, and Dmitry Khazanov.
Soviet Fighters and Bombers of WW II. Osceola, Wis.:
Motorbooks International, 1993; Gordon, Yefim, and
Dmitry Khazanov. Soviet Combat Aircraft of the Sec-
ond World War: Twin-Engined Fighters, Attack Aircraft
and Bombers. Osceola, Wis.: Motorbooks International,
1999; Hardesty, Von. Red Phoenix: The Rise of Soviet
Air Power, 1941-1945. Washington, D.C.: Smithsonian
Books, 1991.
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The UNITED STATES ARMY AIR Forcis (USAAF)
(before 1941, the UNITED STATES ARMY AIR CORPS,
USAAC) and the UNITED STATES NAVY and UNITED
StaTEs MARINE Corps flew a variety of aircraft
during World War II. This entry surveys the most
important of them.

ARMY AIR FORCES AIRCRAFT
Aircraft used primarily for close air support of
troops were classified as Attack (designated “A”) Air-
craft. Although many fighter and medium bomber
aircraft were used in close air support, only one
USAAF plane was specifically designed for the role.

A-20 Havoc. This aircraft was delivered to the
USAAF in a quantity of 7,230 from the Douglas
Aircraft Company. The plane went into production
at the close of the 1930s and was the first USAAF
aircraft type to see action in Europe, arriving in the
theater in 1942. The twin-engine craft was nick-
named the “Flying Pike” and had a top speed of 329
miles per hour, a service ceiling of 28,250, and a
range of 1,060 miles. Production ended in 1944.

USAAF bomber aircraft were designated “B”
and included the following.

B-17 Flying Fortress. The B-17 was the first U.S.
bomber built for strategic bombing and the first
U.S. four-engine monoplane bomber. The airplane
was designed by Boeing, and a total of 12,731 were
produced by Boeing and, under license, by Douglas
and the Lockheed subsidiary Vega. The aircraft was
designed before the war; during the war, it was pro-
duced in several iterations, the most successful of
which was the B-17G, which was powered by four
1,200-horsepower Wright R-1820-97 engines that
drove the 65,500-pound aircraft at 287 miles per
hour and to a service ceiling of 35,600 feet. The
Flying Fortress could deliver up to 8,000 pounds of
bombs and had a fully loaded range of 2,000 miles.
It was equipped with a multitude of defensive guns,
which made it a most formidable target for fight-
ers. The design and construction of the B-17, espe-
cially in the G iteration, which featured a
strengthened rear fuselage, was greatly prized for
its ability to withstand massive damage from enemy
fighters and antiaircraft fire.
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B-24 Liberator. The B-17 was a strikingly
handsome airplane, whereas the boxy, lumbering
B-24 looked rather awkward by comparison. Cer-
tainly, it did not command the same level of affec-
tion from the public or from air crews as did the
B-17, but this Consolidated Aircraft design was
actually built in greater numbers: 18,482 pro-
duced by five manufacturers. If the B-24 was mas-
sive in appearance, it was also a handful actually
to fly. Handling the heavy craft was a difficult and
fatiguing job, but the B-24 had two undeniable
performance edges on the more agile B-17. It had
a better maximum speed (300 miles per hour ver-
sus 287 miles per hour) and was capable of longer
range (2,100 miles versus 2,000), although it is
true that the B-17 was capable of considerably
greater altitude: 35,600 feet versus 28,000 feet.
Despite its limitations, the B-24 proved a highly
durable workhorse, which, if anything, could take
even more punishment than the B-17, thanks in
no small measure to its mid-mounted, high-lift
“Davis wing,” which not only achieved 20 percent
less drag than conventional airfoils of the time,
but greatly added to the structural integrity of the
aircraft.

B-25 Mitchell. Design work on the B-25 began
at North American Aviation in 1938. Whereas the
B-17 and B-14 were heavy bombers, the twin-
engine B-25, named in honor of controversial
military aviation and bomber advocate William
“Billy” Mitchell, was a medium bomber, an
extremely versatile aircraft that is considered one
of the great bombers of World War II. The proto-
type flew in 1939, and by the time the war was
over, more than 11,000 had been built, 9,815 for
the USAAC and USAAE. It was first made famous
by its highly unconventional use—launched from
an AIRCRAFT CARRIER in the DooriTTLE Tokyo
RaID of 1942.

Top speed for the B-25 was 272 miles per hour,
service ceiling was 24,200 feet, and maximum
range was 1,350 miles with a 3,000-pound bomb
load. The versatile B-25 airframe was adapted for
use as a transport and as a reconnaissance plane.

B-26 Invader. Built by Douglas, the Invader
entered service in 1944 as a very fast twin-engine

bomber, with a top speed of 372 miles per hour
and a service ceiling of 20,450 feet. It could carry a
4,000-pound bomb load over 892 miles.

B-26 Martin Marauder. The Martin Marauder
shared with the Douglas Invader the same B-26
designation and, like the Douglas aircraft, was a
twin-engine medium bomber. Unlike the Invader,
however, the Martin Marauder was so difficult to
master that it was branded a “Widow Maker”
because it killed a number of novice pilots. How-
ever, by the time the Marauder entered full-time
war service, the techniques for flying it safely and
effectively had been perfected, and it proved to be a
great airplane. More than 5,000 were delivered to
the USAAF before production stopped in 1945.
Top speed was 283 miles per hour, and the service
ceiling was 19,800 feet. It could carry 4,000 pounds
of bombs 1,100 miles.

B-29 Superfortress. The most advanced USAAF
bomber and the most advanced bomber of its time
was the B-29 Superfortress. Deployment of this
bomber was restricted to the Pacific theater, where
long range was a paramount requirement, and it
was the only USAAF aircraft capable of delivering
atomic weapons (which were much bigger and
heavier than conventional ordnance), including
those dropped on Hiroshima on August 6, 1945,
and on Nagasaki on August 9. Designing the B-29
was an ambitious undertaking that began at Boe-
ing in 1940. A prototype flew in 1942, but the air-
craft was not put into combat service until the final
two months of 1944. Two USAAF units were cre-
ated expressly to fly the new bomber, the Twentieth
Air Force and the Twenty-first Air Force.

Four engines drove the B-29 at 364 miles per
hour to a service ceiling of 32,000 feet. This giant
could carry a 20,000-pound bomb load over 4,200
miles. With a 141-foot wingspan and a 99-foot
fuselage, it was by far the biggest bomber not just
in the U.S. inventory but in the world at the time.

USAAF cargo and military transport aircraft
are designated “C” and included the following air-
planes.

C-46 Commando. The C-46 was designed by
Curtiss-Wright in 1937 as a twin-engine commer-
cial passenger plane. Shortly before the United
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A North American B-25C Mitchell. This medium bomber provided excellent service during World War Il
and was the most widely exported U.S. bomber. (San Diego Aerospace Museum)

States entered World War II, the USAAC ordered a
conversion for military transport, and before the
war ended, 3,144 of the military version had been
built. The C-46 did yeoman service flying THE
Huwmp during the harrowing Burma-China airlift.
Top speed was 269 miles per hour, and the service
ceiling was 27,600 feet. The C-46 could carry a pay-
load of 10,000 pounds over 1,200 miles.

C-47 Skytrain. DwigHT D. EISENHOWER listed
four weapons he deemed indispensable to victory
in World War II: the BAZOOKA, the jeep, the atomic
bomb, and the C-47 Skytrain. Like the C-46, the
C-47 began as a commercial aircraft, the spectacu-
larly successful Douglas DC-3, which first flew in
1935. Before the war ended, 10,000 C-47s (in many
configurations) were built for the USAAC and
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USAAE. Many were flown by the Allies, especially
the British, who called the C-47 the Dakota. This
workhorse was used throughout the war to carry
personnel and cargo, to tow gliders, and to drop
paratroops. Especially valued was its ease of main-
tenance and its ability to fly into and out of even
the most rudimentary of airstrips. The twin-engine
C-47 flew at 230 miles per hour and had a service
ceiling of 24,000 feet, a range of 1,600 miles, and a
payload capacity of 10,000 pounds.

C-54 Skymaster. Another militarized commer-
cial airliner, the Douglas C-54 Skymaster had been
developed in the late 1930s as the four-engine DC-
4. The first run of this model was entirely com-
mandeered off the assembly line by the USAAF. By
war’s end, 1,163 were in military service as long-
range transports, the primary overwater airlifters
across the Atlantic and Pacific. A modified C-54
transported President Franklin D. Roosevelt to the
Yarta CONFERENCE in 1945.

Top speed of the C-54 was 265 miles per hour,
service ceiling was 22,000 feet, and range was 3,900
miles. The plane could carry 50 troops with com-
plete equipment.

USAAF Fighter aircraft are designated either
“P” (for pursuit) or, later, F (fighter).

P-38 Lightning. The twin-engine P-38 Light-
ning was designed by Lockheed and featured a dis-
tinctive twin-boom fuselage, which prompted
opposing Luftwaffe pilots to dub it Der Gabel-
schwanz Teufel, the “Fork-Tailed Devil.” Produced
in prototype in 1939, it was delivered in a quantity
of 9,923 by the end of the war. Interestingly, the P-
38 was far more successful against Japanese fighters
in the Pacific than against German fighters in the
European theater. The fighter’s twin engines drove
the P-38 at 414 miles per hour to a service ceiling of
44,000 feet. Range was 450 miles.

P-39 Airacobra. Bell Aircraft Corporation’s P-39
Airacobra was flown in prototype in 1939. The air-
craft was used by the British and the Soviets as well
as by the USAAE Although designated a pursuit
plane, the P-39 was actually used mainly for close
air support, largely because most enemy aircraft
outclassed it in a dogfight. Despite its speed, the P-
39 was not highly maneuverable. The P-39 saw

some action in the Pacific, but it was used mostly in
Europe before it was entirely replaced by the F-47
Thunderbolt early in 1944. Top speed was 399
miles per hour to a service ceiling of 38,500 feet.
Range was 750 miles.

P-40 Warhawk. This Curtiss-Wright design
achieved its greatest fame in service with the
American Volunteer Group, better known as the
FrLyiNG TIGERS, a band of American civilian pilots
serving under contract with the Nationalist Chi-
nese Air Force against Japan. The P-40’s distinc-
tive profile, formed by the large air scoop that fed
the supercharged engine, was adorned by the Fly-
ing Tigers with a row of tiger teeth, and it was in
this battle dress that the plane became an icon of
the war.

Although the P-40 was actually verging on
obsolescence by the time the war began, it enjoyed
the advantage of being ready for production and,
shortcomings aside, was produced in a quantity of
13,700 before production ended in 1944. Top speed
was 378 miles per hour, service ceiling was 38,000
feet, but range was limited to only 240 miles.

P-59 Airacomet. The P-59 Airacomet was devel-
oped by Bell Aircraft Corporation during 1941-42
and was the first U.S. jet aircraft. Only 30 were
built, and it was never deployed in action. Its per-
formance was actually inferior to the best piston-
powered fighters of the time, and, worse, its design
was inherently unstable. Top speed was 413 miles
per hour, service ceiling 46,200 feet, and range was
525 miles.

P-61 Black Widow. The Northrup Company
built the P-61 Black Widow as the USAAF’s first
night interceptor, a plane designed to shoot down
enemy bombers at night. It was also the first air-
craft specially built to accommodate rRaDAR. The
plane’s name came from its all-black color scheme.
The P-61 first flew in 1942, and 732 were built.
Driven by two engines, the P-61 was capable of 366
miles per hour and had a service ceiling of 31,000
feet. Maximum range was 3,000 miles.

P-63 Kingcobra. Bell Aircraft updated the P-39
Airacobra as the P-63 Kingcobra in 1942. Some
3,303 were built, but most went to the Soviet Red
Air Force instead of to the USAAE Top speed was



aircraft, U.S. 31

408 miles per hour with a service ceiling of 43,000
feet and a range of 390 miles.

F-47 Thunderbolt (originally designated P-47).
The Republic F-47 Thunderbolt was built in greater
quantity than any other World War II USAAF
fighter: 15,579. Big and ugly, the P-47 was extremely
durable and very powerful. It entered service in
1942 and began combat operations the following
year, first with the Eighth Air Force out of bases in
England, then also with units in the Pacific and
with the Fifteenth Air Force in the Mediterranean
theater.

The F-47 was designed specifically as an “air-
superiority fighter,” with the intention of dominat-
ing the skies. It did just this, achieving a spectacular
4.6 to 1 victory rate, which translated into 3,752
enemy aircraft downed. Highly versatile, the F-47
was also a fine close air support craft.

Although equipped with only a single engine,
the F-47 was massive and could reach 467 miles per
hour and climb to a service ceiling of 43,000 feet.
Its range was a respectable 800 miles carrying 2,000
pounds in bombs and other ordnance.

F-51 Mustang (originally, P-51). Many pilots
consider the F-51 Mustang the best all-around
fighter of World War II. Produced by North Ameri-
can, the Mustang made its first flight in May 1943.
Top speed was 437 miles per hour, and service ceil-
ing was 41,900 feet. It also had enough range—950
miles—to escort bombers deep into enemy terri-
tory, and, in a dogfight, it could outmaneuver just
about anything thrown against it. North American
produced 14,490 Mustangs before the war ended.

F-82 Twin Mustang. In addition to the F-51,
North American also produced the unique F-82
Twin Mustang as a very-long-range (2,240 miles)
escort for bombers negotiating the great distances
of the Pacific theater. The F-82 mated two P-51s
joined by a center wing section and tailplane.
Except for this, each fuselage was entirely indepen-
dent and had its own engine and pilot. This oddity
was never deployed in combat, but it has the dis-
tinction of being the last piston fighter acquired by
the USAAE

Gliders (designated “G”) were used primarily to
deploy airborne troops. Two were prominent.

Waco G-4 and G-15 Hadrian. The Waco Air-
craft Company built almost 14,000 G-4s, which
were made mostly of wood and carried 15 fully
equipped troops (or four soldiers and a jeep, or a
75-mm howitzer and crew). The G-4 was replaced
late in the war by the G-15 Hadrian, a more air-
worthy and sturdier craft that could carry 7,500
pounds and soar at about 120 miles per hour.

Trainer aircraft were indispensable to the task
of turning out qualified combat pilots. USAAF
trainers were designated “PT,” primary trainer;
“BT,” basic trainer; and “T;” trainer.

PT-16. The PT-16, a military version of the Ryan
Model S-T, was the first monoplane the USAAC and
USAAF used for training. Ordered in 1940, its pro-
duction ended in 1942. Top speed was just 128 mile
per hour, and service ceiling 15,000 feet.

PT-19. The PT-19 was manufactured by Fair-
child and other companies under license beginning
in 1940 but was soon replaced by the more capable
PT-13 Kaydet.

PT-13 Kaydet. Built by Stearman Aircraft Com-
pany, the PT-13 Kaydet was one of the most suc-
cessful military trainers ever built. The USAAC and
USAAF acquired more than 5,000 of them. Top
speed was 135 miles per hour, and the service ceil-
ing was 13,200 feet.

BT-13. Basic training was the next step up from
primary training. The BT-13, manufactured by
Vultee Aircraft, Inc., was the most popular USAAF
basic trainer during World War II. It made 180
miles per hour and had a service ceiling of 21,650
feet over a range of 725 miles.

T-6 Texan. The T-6 Texan was built by North
American Aviation and first flew in 1938. It became
the USAAF’s advanced trainer during World War
11, with more than 8,000 produced for the service.
The Texan’s top speed was 210 miles per hour, its
service ceiling 24,200 feet, and its range 629 miles.
It became a favorite with pilots, and a substantial
number entered civilian service after the war as
general aviation aircraft.

NAVY AND MARINE CORPS AIRCRAFT
The U.S. Navy and U.S. Marine Corps (USMC) flew
some of the same planes as the USAAF, but the navy
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in particular had two special requirements: fighters
that could take off and land on aircraft carriers, and
seaplanes. The following are some of the best-known
navy and USMC aircraft of World War II.

F2A Buffalo. The Brewster F2A Buffalo was the
first monoplane fighter operated from an aircraft
carrier. The rather unwieldy fighter was no match
for Japanese aircraft and could achieve a top speed
of no more than 300 miles per hour. After the navy
abandoned it early in the war, the marines used it
for land-based operations, mostly in the close air
support role. Only 502 Buffalos were built.

TBD Devastator. While the Brewster Buffalo
was the navy’s first carrier-based monoplane
fighter, the Douglas TBD Devastator was its first
carrier-launched torpedo bomber. Built to carry a
single heavy torpedo under the fuselage, it was a
large aircraft powered by a 900-horsepower Pratt &
Whitney R-1830 Twin Wasp radial engine, which
made a speed of just over 200 miles per hour. A
prototype flew in April 1935, and production
began in 1937-39, so that the Devastator soon
replaced prewar carrier-based biplanes.

In combat, the TBD’s slow speed and inade-
quate defensive armament—one .30-caliber
machine gun firing forward and another in the rear
cockpit—made it very vulnerable to fire from
enemy fighters and ships. At the BATTLE OF MID-
way, only four of 41 TBDs escaped destruction.

TBF/TBM Avenger. The Grumman TBF Avenger
was introduced in 1939 as a replacement for the
TBD Devastator and proved so effective that Gen-
eral Motors also began to build the plane (desig-
nated TBM) under license in 1942. The large
aircraft was equipped with an electrically powered
gun turret and an internal bomb bay to accommo-
date four 500-pound bombs or a single aerial tor-
pedo. Its crew included a pilot, radioman, and
gunner. A total of 9,842 TBF/TBM Avengers were
produced during the war. The TBM engine was a
1,900-horsepower Wright, and maximum takeoff
weight was 17,895 pounds. Top speed was 276
miles per hour, ceiling 30,100 feet, and range 1,000
miles. The aircraft was armed with two 12.7-mm
forward-firing machine guns, one 12.7-mm dor-
sal-mounted machine gun, and one 7.62-mm ven-

tral-mounted machine gun; it could carry up to
2,000 pounds of ordnance.

F4U Corsair. The gull-wing F4U Vought Corsair
went into production in 1942 and continued in
production well after the war, ending its run in
1952, by which time 12,582 had been built. One of
the most successful fighters of World War II, it
enjoyed an 11 to 1 kill ratio against Japanese aircraft
in the Pacific. The single engine developed a mighty
2,000 horsepower, and the gull wings not only
reduced drag, but allowed for shorter landing gear
to accommodate an oversized propeller. The wings
could be folded over the canopy to save space on the
hangar deck. Unfortunately, the big engine required
considerable setback of the cockpit, which meant
that visibility was poor during landing and takeoft.
Also, the plane readily stalled at slow speed, and it
also tended to bounce on landing, which made it
difficult to engage the arresting hook. For these rea-
sons, the F4U was restricted from aircraft carrier
operations until late in 1944. In the meantime, it
was extensively used on land by USMC pilots,
including the celebrated GreGory “Parpy” Boy-
iNGTON of the Black Sheep Squadron.

F4F Wildcat. The F4F Grumman Wildcat was
ordered by the navy in 1938, and by the end of the
war some 9,000 had been produced. By 1942, the
F4F was being replaced by the F6F Hellcat for car-
rier operations, although USMC pilots continued
to fly the Wildcat with great success. Capable of a
top speed of 320 miles per hour, the FAF was armed
with six 50-caliber machine guns.

F6F Hellcat. Grumman designed the F6F Hell-
cat as a replacement for the FAF Wildcat. The new
plane benefitted from close study of captured Japa-
nese fighters, and Hellcat pilots eventually achieved
a spectacular 19 to 1 kill ratio. Some 12,275 F6Fs
were produced between 1942 and 1945—a produc-
tion rate of one plane per hour during every 24
hours, seven days a week. In hard numbers, the F6F
destroyed 5,156 enemy aircraft, accounting for
three-fourths of all U.S. Navy aerial kills in World
War II. The Hellcat made 380 miles per hour at
23,000 feet and could reach a service ceiling of
37,300 feet. Armament was six 12.7-mm machine
guns and a bomb load of 2,000 pounds.
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F7F Tigercat. The F7F Grumman Tigercat was
ordered in 1941 as the navy’s first twin-engine
fighter, although it did not fly until 1943. Highly
maneuverable and reaching an impressive 400
miles per hour, the F7F had four .50-caliber
machine guns and four 20-mm cannon. However,
the Tigercat proved too heavy for regular carrier
operations and was therefore turned over to the
USMC in 1944 for service from shore bases.

F8F Bearcat. The F8F Grumman Bearcat
appeared late in the war, in 1945, and was devel-
oped largely in response to KAMIKAZE attacks as well
as to continue countering general Japanese fighters.
The F8F was 20 percent lighter than the F6F and
nearly 50 miles per hour faster, hitting 421 miles
per hour. Part of the weight reduction was achieved
by reducing armament from six to four .50-caliber
machine guns. However, two wing pylons, each
capable of carrying a 1,000-pound bomb, provided
attack capability.

O2SU Kingfisher. The O2SU Vought Kingfisher
was the most widely used navy float plane of the
war. The aircraft was designed to be carried aboard
BATTLESHIPS and CRUISERS. The planes werelowered
into the water by a shipboard crane, which was also
used to recover them. The O2SU was used on
training, scouting, bombing, and other missions.
Although most were employed in the Pacific the-
ater, some were used in the Atlantic to hunt Ger-
man sUBMARINES. The Kingfisher first flew in 1938
and reached a top speed of 170 miles per hour and
a ceiling of 16,000 feet.

PBY Catalina. The Consolidated PBY Catalina
was produced in great numbers for the U.S. Navy
during World War II. Five U.S. and Canadian
plants delivered 3,281 of these flying boats, which
had begun life in the early 1930s. The PBY-5A was
powered by two 1,200-horsepower Pratt & Whit-
ney radial piston engines and had a maximum
takeoff weight of 35,420 pounds, a wingspan of
104 feet, and a 63-foot length. Its top speed was a
lumbering 179 miles per hour, but at 117 miles per
hour it could cruise for 2,545 miles. Typical arma-
ment consisted of five 7.62-mm machine guns and
as much as 4,000 pounds of bombs or depth
charges.

PBM-3 Mariner. The PBM-3 Mariner from
Martin was a large flying boat designed for long-
range operations as a patrol bomber, convoy escort,
and fleet operations scout. It was intended to
replace the Consolidated PBY Catalina but ulti-
mately supplemented rather than replaced it. About
1,000 were produced.

SBD Dauntless. The Douglas SBD Dauntless
was effectively the U.S. Navy’s standard carrier-
based dive bomber from mid-1940 until November
1943, when the Helldivers began to replace it. In
addition to its carrier use, the SBD Dauntless was
flown extensively by the USMC.

Ordered in 1939, delivery began in 1940, and
5,936 were built by the time the aircraft was phased
out late in 1944. A single 1,350-horsepower Wright
engine lifted a maximum takeoff weight of 9,519
pounds to a top speed of 255 miles per hour and a
ceiling of 25,200 feet. Range was 773 miles, and
armament included two forward-firing 12.7-mm
machine guns in addition to two 7.62-mm machine
guns on flexible mounts. Up to 1,600 pounds of
bombs could be carried under the fuselage, and
another 650 pounds under the wings.

SB2C Helldiver. The Curtiss SB2C Helldiver
was designed in 1938 as a scout-bomber to replace
the SBD Dauntless. Improvements included a
larger fuel capacity, 20-mm cannon, and an inter-
nal bomb bay to carry a 1,000-pound bomb.
Design problems delayed initial production until
June 1942, and then the aircraft was plagued by
landing gear failure and a tendency to bounce,
which interfered with tail-hook engagement on
carrier landings. Eventually, however, the prob-
lems were resolved, and 5,500 were produced
before the end of the war. The SB2C’s single
Wright engine developed 1,900 horsepower,
enabling a maximum takeoff weight of 16,616
pounds. Top speed was 295 miles per hour, and
ceiling was 29,100 feet. The SB2C had a range of
1,165 miles. Armament consisted of two 20-mm
wing-mounted cannon and two 7.62- mm machine
guns operated by a gunner in the rear cockpit. The
bomb bay could accommodate a 1,000-pound
bomb, and underwing racks could take an addi-
tional 1,000 pounds of ordnance.
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aircraft carriers

Aircraft carriers, large ships specially designed to
carry, launch, and recover aircraft, revolutionized
naval warfare during World War II and largely dis-
placed BATTLESHIPS as the supreme naval weapon.
With aircraft carriers, fleets could now fight each
other “over the horizon,” and the BATTLE OF THE
CorAL SEA was history’s first naval engagement in
which the opposing ships never sighted one
another; all combat took place in or from the air.
Moreover, aircraft carriers served as floating air
bases, from which air attacks could be launched
against targets far beyond the range of land-based

U.S. carrier pilots get a premission briefing
below decks. (National Archives and Records
Administration)

aircraft. Traditionally, nations had projected mili-
tary power with great ships. Now those ships, in
turn, could project their power with aircraft.

The history of the aircraft carrier may be traced
to November 1910, when an American civilian
pilot, Eugene Ely, took off from a platform built on
the deck of the U.S. cruiser Birmingham. Ely suc-
cessfully landed an airplane early the following
year, on January 18, 1911, on a platform built on
the quarterdeck of the battleship Pennsylvania. He
used wires extended across the platform and
attached to sandbags to serve as arresting gear, an
innovation that, with many improvements, contin-
ues to be a key feature of carriers to this day, mak-
ing it possible for aircraft to land in the
comparatively short space of an aircraft carrier
deck. The British were the first to contemplate
introducing a carrier into war, converting a mer-
chant vessel into the HMS Argus during World War
I. However, the armistice was signed before the
ship could be deployed. The example of the Argus
did inspire both the United States and Japan to
experiment with carriers. The U.S. Navy built a
flight deck on a converted collier and launched its
first carrier, the USS Langley, in 1922. Later that
same year, the Japanese Imperial Navy launched
the Hosyo, the first vessel designed and purpose-
built as an aircraft carrier.

World War 11, which saw the apotheosis of the
aircraft carrier, was also the vessel type’s first expo-
sure to combat. Japan’s devastating attack on Pearl
Harbor, December 7, 1941, would have been
impossible without aircraft carriers, and it dra-
matically demonstrated how a nation could project
massive air power at great distances from its own
land or bases. While the Japanese attack wreaked
havoc on the U.S. Navy battleship fleet, the Ameri-
can carriers were out to sea and therefore escaped
destruction. They would be vital in the Pacific war,
and the combat theater that had been opened by
means of the aircraft carrier would, in large mea-
sure, be concluded because of the aircraft carrier.

The Washington Naval Treaty of 1922, signed by
the great powers as an arms control measure after
World War I, allowed each of the major signatories
to convert two of their existing capital ships to car-
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riers of no more than 33,000 tons. Newly con-
structed carriers could displace no more than 27,000
tons. No carrier was permitted guns of more than 8
inches, about half the caliber of a modern World
War II battleship. In fact, the conversions made by
the United States (Lexington and Saratoga) and
Japan (Akagi and Kaga) exceeded the treaty limit on
displacement. The new carriers built by these
nations during the 1930s (Yorktown and Enterprise,
and Hiryu and Soryu) adhered to the 27,000-ton
limit, however. Britain converted two World War I—-
era light battle cruisers, HMS Courageous and HMS
Glorious, to carriers, then began construction on a
new carrier, HMS Ark Royal, in 1935.

A new prewar naval treaty, concluded at London
in 1936, placed more stringent size limitations on
new carriers—23,000 tons maximum—but simul-
taneously removed all restrictions on the number of
carriers a signatory might build. Britain’s Royal
Navy introduced the Illustrious class of 23,000-ton
carriers. The United States did not build any more
new carriers until the war had begun, an event that
rendered the 1936 treaty restrictions moot. The U.S.
Essex class displaced 27,500 tons, could carry more
than 100 aircraft, and served as the main fleet carri-
ers of the Pacific during the war. Also during the
war, the United States began construction of the
mammoth 45,000-ton Midway, with innovative
armored flight decks. These ships were not com-
pleted before the war ended, however.

In addition to the principal carriers, the United
States, Britain, and Japan also deployed light carri-
ers, ranging from about 9,000 tons to 20,000 tons,
which were designed for quick construction. These
combatant nations also deployed escort carriers,
displacing about 7,000 to 17,000 tons, intended to
protect merchant convoys from submarine attack.
While some light and escort carriers were designed
from the keel up, many were converted from light
cruisers (in the case of light carriers) and merchant
hulls (in the case of escort carriers). Indeed, Brit-
ain’s Royal Navy added flight decks to some tankers
and grain transports, allowing them to serve as
flight platforms without eliminating their original
cargo role. These ships, few in number, were desig-
nated merchant aircraft carriers, or MACs.

The United States, Japan, and Britain had the
major aircraft carrier fleets in the war. However,
Germany, Italy, and Canada also possessed carriers.
Even the Netherlands had a single ship.

U.S. CARRIER FLEET

LANGLEY (1922)

First U.S. carrier, converted from U.S.S. Jupiter,
a collier

Displacement: 11,500 tons

Length: 542 feet

Beam: 65 feet

Draft: 18 feet 11 inches;

Top speed: 15 knots

Complement: 468; guns: four 5-inch guns and
55 AA guns.

Langley was converted to a seaplane tender dur-
ing 1936-37 and, early in World War II, was
assigned to American-British-Dutch-Australian
forces assembling in Indonesia. She was sunk by
Japanese air attack on February 27, 1942.

LEXINGTON and SARATOGA (both 1925)

Displacement: 36,000 tons (standard); 47,700
tons (full)

Complement: 2,951 (Lexington), 3,373 (Saratoga
in 1945)

Length: 888 feet

Beam: 106 feet

Draft: 24 feet 1.5 inches

Aircraft: 75

Guns: eight 8-inch, 12 5-inch AA, and four 6-
pounder saluting guns; Saratoga (in 1945):
eight 5-inch AA, 24 40-mm AA Bofors, 16
20-mm AA

Power plant: G.E. turbines, electric drive, 4
screws. S.H.P.: 180,000, 16 boilers

Top speed: 33.25 knots

RANGER (1933)

Fleet carrier
Displacement: 14,500 tons
Complement: 1,788
Length: 769 feet

Beam: 80.1 feet
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Draft: 19.7 feet

Aircraft: 86

Guns: eight 5-inch, 38 caliber dual-purpose
and 40 smaller guns

Power plant: geared turbines, two shafts, S.H.P.:
53,500, six boilers

Top speed: 29.4 knots

ENTERPRISE and YORKTOWN (both 1936)

Fleet carriers

Displacement: 19,900 tons (standard); 25,500
tons (full)

Complement: 2,919

Length: 809.5 feet

Beam: 114 feet (maximum)

Draft: 28 feet (mean)

Aircraft: 89 (if necessary, could carry 100+)

Guns: eight 5-inch, 38-caliber dual-purpose; 16
1.1-inch AA machine guns, and 16 smaller
machine guns

Power plant: geared turbines, four shafts,
S.H.P.: 120,000, nine boilers

Top speed: 34 knots

HORNET (1940)

Fleet carrier

Displacement: 19,000 tons (standard); 29,100
tons (full)

Complement: 2,919

Length: 827.5 feet

Beam: 114 feet

Draft: 29 feet

Aircraft: 87 (if necessary, could carry 100+)

Guns: eight 5-inch, 38-caliber dual-purpose;
16 1.1-inch AA machine guns; 30 20-mm AA
machine guns; and nine 0.5-inch machine
guns

Power plant: geared turbines, four shafts,
S.H.P.: 120,000, nine boilers

Top speed: 34 knots

WASP (1939)

Fleet carrier

Displacement: 14,700 tons; 20,450 ton, (full)
Complement: 2,367

Length: 741.3 feet

Beam: 80.9 feet

Draft: 28 feet

Aircraft: 80

Guns: eight 5-inch, 38-caliber; 16 1.1 inch AA;
and 30 20-mm AA

Power plant: two-shaft Parsons turbines, S.H.P.:
75,000, six boilers

Top speed: 29.5 knots

SAIPAN and WRIGHT (both 1945)

Light carriers

Displacement: 14,500 tons; 20,000 tons (full)

Complement: 1,500

Length: 683 feet 7 inches

Beam: 76 feet 9 inches

Aircraft: 48

Guns: four 5-inch, 38-caliber; 40 40-mm AA;
and 25 20-mm AA

Power plant: geared turbines, four shafts,
S.H.P.: 120,000, Babcock & Wilcox boilers

Top speed: 33 knots

ESSEX CLASS (24 ships, 1940-1944)

Fleet carriers

Displacement: 27,100 tons; 33,000 tons (full)

Complement: 3,240

Length: 888 feet

Beam: 93 feet

Draft: 29 feet

Aircraft: 82 (if necessary, could carry 103)

Guns: 12 5-inch, 38 caliber; 72 40-mm AA qua-
drupled; 52 20-mm AA quadrupled

Power plant: geared turbines, four shafts,
S.H.P.: 150,000, eight boilers

Top speed: 33 knots

INDEPENDENCE CLASS (9 ships, 1941-
1943)

Light carriers

Displacement: 11,000 tons; 14,300 tons (full)

Complement: 1,569

Length: 618 feet

Beam: 71.5 feet

Draft: 20 feet

Aircraft: 45
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Guns: two 5-inch AA; 16 40-mm AA Bofors; 40
20-mm AA Bofors

Power plant: geared turbines, four shafts.
S.H.P.: 74,600, Babcock & Wilcox boilers

Top speed: 31.5 knots

COMMENCEMENT BAY CLASS (19 ships,
1944-1945)

Escort carriers

Displacement: 18,908 tons; 21,397 tons (full)

Complement: 1,066

Guns: two 5-inch, 36 40-mm, and 20 20-mm
AA guns

Aircraft: 33

Power plant: geared turbines, two shafts, S.H.P.:
13,500

Top speed: 19 knots

SANGAMON CLASS (4 ships, 1940-1942)

Escort carriers (converted from oilers)

Displacement: 12,000 tons

Complement: 1,000+

Length: 556 feet

Beam: 75 feet

Draft: 30 feet

Aircraft: 34-36

Guns: one or two 5-inch, 51-caliber; eight 40-
mm AA; 15 20-mm AA

Power plant: geared turbines, two shafts,
S.H.P.: 13,500

Top speed: 18 knots

CASABLANCA CLASS (37 ships, 1943-1944)

Escort carriers

Displacement: 6,730 tons; 10,200 tons (full)

Complement: 800

Length: 498.6 feet

Beam: 80 feet

Draft: 19.7 feet

Aircraft: 40

Guns: one 5-inch, 38-caliber; 24 20-mm AA;
some vessels added: eight 40-mm AA and 24
20-mm AA

Power plant: Skinner unaflow engines, two
shafts, .LH.P.: 11,200

Top speed: 18 knots

BOGUE CLASS (10 ships, 1942-1943)

Escort carriers

Displacement: 7,800 tons (Prince William,
8,300 tons)

Complement: 650

Length: 494 feet (Prince William, 492 feet)

Beam: 65.5 feet

Draft: 23.4 feet

Aircraft: 21

Guns: one or two 5-inch, .51-caliber; 16 40-
mm Bofors; 20 20-mm Oerlikon

Power plant: Westinghouse geared turbines,
two shafts, B.H.P.: 8,500

Top speed: 16 knots

MIDWAY CLASS (3 ships, completed after the
war)

Displacement: 45,000 tons; 55,000 (full)

Complement: 4,085

Length: 968 feet

Beam: 136 feet (maximum)

Draft: 32 feet 9 inches

Aircraft: 137

Guns: 18 5-inch, 54-caliber; 84 40-mm AA
quadrupled; 82 20-mm AA

Power plant: Geared turbines, four shafts,
S.H.P.: 200,000, 12 boilers

Top speed: 33 knots

BRITISH CARRIER FLEET

ARGUS (1917)

Britain’s first carrier, a modified ocean liner

Displacement: 14,450 tons (standard); 15,750
tons (full)

Complement: 373

Length: 565 feet

Beam: 68 feet

Draft: 21 feet

Aircraft: about 20

Guns: six 4-inch AA; four 3-pounders; four
machine guns; 10 Lewis guns

Power plant: Parsons turbines, four screws,
S.H.P.: 20,000, 12 boilers

Top speed: 20.2 knots
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EAGLE (1918)

Converted from a battleship

Displacement: 22,600 tons (standard); 26,500
tons (full)

Complement: 1,100

Length: 667 feet

Beam: 105.6 feet (maximum)

Draft: 24 feet (mean)

Aircraft: about 20

Guns: nine 6-inch, 50-caliber; five 4-inch AA;
36 smaller guns

Power plant: Brown-Curtis geared turbines,
S.H.P.: 50,000, 32 small-tube boilers

Top speed: about 24 knots

HERMES (1918)

Britain’s first ship designed expressly as an air-
craft carrier

Displacement: 10,850 tons (standard); 12,950
tons (full)

Complement: 1,000

Length: 598 feet

Beam: 90 feet over flight deck

Draft: 18.75 feet (mean)

Aircraft: about 20

Guns: six 5.5-inch, 50-caliber; three 4-inch AA;
26 smaller guns

Power plant: Parsons all-geared turbines,
S.H.P.: 40,000, two screws, Yarrow or Bab-
cock boilers

Top speed: about 25 knots

FURIOUS (1916)

Converted from a cruiser

Displacement: 22,500 tons (standard); 28,450
tons (full)

Complement: 1,100

Length: 786.3 feet

Beam: 89.7 feet

Draft: 21.6 feet (mean); 25 feet (maximum)

Aircraft: 33

Guns: ten 5.5-inch AA; six 4-inch AA; 50
smaller guns

Power plant: Brown-Curtis all-geared turbines,
four shafts, H.P.: 90,000, 18 boilers

Top speed: 31 knots

COURAGEOQOUS CLASS (2 ships, converted in
1924-1928)

Converted from cruisers

Displacement: 22,500 tons; about 26,500 tons
(full)

Complement: 1,215

Length: 786.3 feet

Beam: 81 feet

Draft: 22.6 feet (mean), 26 feet (maximum)

Aircraft: about 45

Guns: 16 4.7-inch; four 3-pounders; 50 smaller
guns

Power plant: Parsons geared turbines, four
shafts, H.P.: 90,000, 18 boilers

Top speed: about 31 knots

ARK ROYAL (1937)

Fleet carrier

Displacement: 22,000 tons; about 27,720 tons
(full)

Complement: 1,575

Length: 800 feet

Beam: 94.7 feet

Draft: 27.7 feet

Aircraft: about 65

Guns: 16 4.5-inch; 42 2-pounders; 32 .50-inch
AA

Power plant: Parsons geared turbines, three
shafts, S.H.P.: 102,000, six Admiralty three-
drum boilers

Top speed: 31 knots

ILLUSTRIOUS CLASS (4 ships, 1939)

Fleet carriers

Displacement: 23,000 tons (standard); 25,500
tons (full)

Complement: 1,400

Length: 753,5 feet

Beam: 95.75 feet

Draft: 24 feet

Aircraft: about 45 (Indomitable, about 65)

Guns: eight 4.5-inch dual-purpose; various 40-
mm and 20-mm AA

Power plant: Parsons geared turbines, three
shafts, S.H.P.: 110,000 6 three-drum boilers

Top speed: 31 knots
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IMPLACABLE CLASS (2 ships, 1942)

Fleet carriers

Displacement: 26,000 tons; 31,300 tons (full)

Complement: 1,800

Length: 766 feet 2 inches

Beam: 95 feet 9 inches

Draft: 29 feet 4 inches

Aircraft: about 70

Guns: 16 4.5-inch dual-purpose; 77 to 79 40-
mm, 20-mm, and 2-pounder pompoms

Power plant: Parsons geared turbines, S.H.P.
110,000, four shafts. eight Admiralty three-
drum boilers

Top speed: 32 knots

UNICORN (1943)

Light carrier

Displacement: 14,750 tons (standard); 20,300
tons (full)

Complement: 1,050

Length: 640 feet

Beam: 90 feet

Draft: 19 feet

Aircraft: 35

Guns: eight 4-inch; two multiple pompoms

Power plant: Parsons geared turbines, two
shafts, S.H.P.: 40,000, four Admiralty three-
drum boilers

Top speed: 24 knots

COLOSSUS CLASS (7 ships, 1943-1944)

Displacement: 13,190 tons (except Theseus and
Triumph, 13,350 tons)

Complement: 840854

Length: 694 feet 6 inches

Beam: 80 feet 3 inches

Draft: 23 feet

Aircraft: 39-44

Guns: four 3-pounders; 24 2-pound pompoms;
19 40-mm AA; various 40-mm and 20-mm
AA

Power plant: Parsons geared turbines. two
shafts, S.H.P.: 40,000, four Admiralty three-
drum boilers

Top speed: 25 knots

ARCHER CLASS (23 ships, 1939-1940)

Escort carriers

Displacement: 14,500 tons

Length: 492 feet

Beam: 69.5 feet

Draft: 28.5 feet

Guns: 4-inch AA; 4-mm AA; Bofors machine
guns; several 20-mm guns

NAIRANA CLASS (2 ships, 1943-1944)

Escort carriers

Displacement: 13,500 tons

Complement: 700-728

Length: 524 feet

Beam: 68 feet

Draft: 25 feet

Aircraft: 20

Guns: two 4-inch AA; 16 2-pounder pompoms;
eight 40-mm AA; 16 20-mm AA

Power plant: Diesels, two shafts, B.H.P.: 10,700

Top speed: 16 knots

RULER CLASS (14 ships, 1942-1943)
Escort carriers

Displacement: 9,000 tons
Complement: 373

Length: 514 feet

Beam: 80 feet

JAPANESE CARRIER FLEET

HOSYO (HOSHO) (1921)

Experimental prototype

Displacement: 7,470 tons (standard); 10,000
tons (full)

Complement: 550

Length: 551 feet 6 inches

Beam: 59 feet

Draft: 20.4 feet

Aircraft (1942 configuration): 11 (could carry
26)

Guns (1941 configuration): eight double 25-
mm AA

Power plant: two sets geared turbines, eight
Kanpon boilers, S.H.P.: 30,000, two shafts

Top speed: 25 knots
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AKAGI (1927)

Converted battleship

Displacement: 36,500 tons (standard); 41,300
tons (full)

Complement: 1,340

Length: 855.3 feet

Beam: 102.9 feet

Draft: 28.7 feet

Aircraft: 91

Guns: four 8-inch, 50-caliber in 2 twin mount-
ings (as built); six 8-inch, 50-caliber in six
single mountings (as built); 10 8-inch,
50-caliber in 10 single mountings (after
reconstruction in mid-1930s); 12 4.7-inch,
45-caliber in six twin mountings (as built);
16 5-inch, 40-caliber in eight twin mount-
ings (after reconstruction in mid-1930s);
more than 25 25-mm (after reconstruc-
tion in mid-1930s); 30 13.2-mm machine
guns

Power plant: geared turbines, S.H.P.: 133,000,
four shafts

Top speed: 28.5 knots

KAGA (1928)

Converted battleship

Displacement: 38,200 tons (standard); 43,650
tons (full)

Complement: 2,016

Length: 812.6 feet

Beam: 108.75 feet

Draft: 31.3 feet

Aircraft: 90

Guns: four 8-inch, 50-caliber in two twin mount-
ings (as built); six 8-inch, 50-caliber in six
single mountings (as built); 10 8-inch, 50-
caliber in 10 single mountings (after mid-
1930s reconstruction); 12 4.7-inch guns in
six twin mountings (as built); 16 5-inch guns
in eight twin mountings (after reconstruc-
tion in mid-1930s); more than 25 25-mm
(after reconstruction in mid-1930s); 30 3.2-
mm machine guns

Power plant: geared turbines, D.H.P.: 91,000,
four shafts

Top speed: 25 knots

RYUZYO (1933)

Light carrier

Displacement: 12,732 tons (standard); 14,000
tons (full)

Complement: 924

Length: 590.7 feet

Beam: 68.5 feet

Draft: 23.3 feet

Aircraft: 36

Guns: four double 5-inch; 12 double 25-mm
AA

Power plant: Geared turbines, Kanpon boilers,
S.H.P.: 65,000, two shafts

Top speed: 25 knots

SORYU (1937)

Fleet carrier

Displacement: 18,800 tons

Complement: 1,100

Length: 746.5 feet

Beam: 69.1 feet

Draft: 25 feet

Aircraft: 71

Guns: 12 5-inch AA; 28 25-mm; 15 13.2-mm
machine guns

Top speed: 34 knots

HIRYU (1939)

Fleet carrier

Displacement: 20,250 tons

Complement: 1,100

Length: 745.1 feet

Beam: 73.3 feet

Draft: 25.9 feet

Aircraft: 73

Guns: 12 5-inch AA; 31 25-mm guns; 15 13.2-
mm machine guns

Speed: 34 knots

SHOKAKU and ZUIKAKU (both 1939)

Fleet carriers

Displacement: 25,675 tons (standard); 32,000
tons (full)

Complement: 1,660

Length: 844.1 feet

Beam: 85.4 feet
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Draft: 29.1 feet

Aircraft: 75-85

Guns: eight double 5-inch; 96 25-mm guns; six
28-barrel AA rocket launchers

Power plant: Geared turbines, four shafts,
S.H.P.: 160,000

Top speed: 34 knots

ZUIHO (1940) and SHOHO (1942)

Light carriers

Displacement: 11,262 tons (standard); 14,200
tons (full)

Complement: 785

Length: 674.3 feet

Beam: 59.9 feet

Draft: 21.7 feet

Aircraft: 30

Guns: eight 5-inch guns in four twin mounts;
eight 25-mm; 56 25-mm (by 1944); 12 13.2-
mm; eight 28-barrel rocket launchers (by
1943)

Power plant: geared turbines, S.H.P.: 52,000,
two shafts.

Top speed: 28 knots

TAIYO, (1941), UNYO (1942), and CHUYO
(1942)

Light carriers

Displacement: 17,800 tons (standard)

Complement: 800

Length: 591.4 feet

Beam: 73.1 feet

Draft: 26.3 feet

Aircraft: 27

Guns: eight 5-inch AA (Taiyo, eight 4.7-inch);
eight (later, 22) 25-mm; 10 13-mm

Power plant: Geared turbines, S.H.P.: 25,200,
two shafts

Top speed: 21 knots

DYUNYO and HIYO (both 1942)

Fleet carriers

Displacement: 24,500 tons; 26,950 tons (full)
Complement: 1,224

Length: 719.7 feet

Beam: 87.7 feet

Draft: 26.9 feet

Aircraft: 53

Guns: 12 5-inch AA; up to 24 25-mm; six 28-
barrel rocket launchers (from 1944)

Power plant: Geared turbines, S.H.P.: 56,000,
two shafts

Top speed: 25 knots

CIYODA (1943) and CITOSE (1944)

Light carriers

Displacement: 11,190 tons

Complement: 800

Length: 631.7 feet

Beam: 68.3 feet

Draft: 24 feet

Aircraft: 30

Guns: eight 5-inch; 30 25-mm (65 25-mm in
1944); 12 13.2-mm

Top speed: 29 knots

TAIHO (1944)

Fleet carrier

Displacement: 29,300 tons (standard); 37,270
tons (full)

Complement: 2,150

Length: 855 feet

Beam: 90.1 feet

Draft: 30.6 feet

Aircraft: 60

Guns: 12 3.9-inch, 65-caliber; 71 25-mm, 60-
caliber machine guns; 22 13-mm, 76-caliber
machine guns

Power plant: geared turbines, S.H.P.: 180,000,
four shafts

Top speed: 33 knots

UNRYU (1944), AMAGI (1944), KATSURAGI
(1944), ASO (1944), IKOMA (1944), and
KASAGARI (canceled)

Fleet carriers

Displacement: 17,250 tons (standard); 22,534
tons (full)

Complement: 1,459

Length: 745.1 feet

Beam: 72.2 feet

Draft: 25.9 feet
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Aircraft: up to 70

Guns: 12 5-inch, 40-caliber in six twin mount-
ings; six 4.7-inch, 45-caliber; 89 25-mm; 22
3.2-mm machine guns

Power Plant: Geared turbines, four shafts;
Unryu, Amagi, S.H.P.: 152,000; Aso, Kat-
suragi, S.H.P.: 104,000

Top speed: Unryu, Amagi, 34 knots; Aso, Kat-
suragi, 32 knots

GERMAN CARRIER
Germany completed only one carrier before the
war and halted construction of another. Neither
was ever used in combat:

GRAF ZEPPELIN (1938) and PETER STRAS-
SER (never completed)

Displacement: 19,250 tons

Length: 820.3 feet

Beam: 88.5 feet

Draft: 18.3 feet

Aircraft: 40

Guns: 16 5.9-inch; 10 4.1-inch AA; 22 37-mm AA

Power plant: geared turbines

Top speed: 32 knots

ITALIAN CARRIER
During 1941-43, the Italian navy converted a 1926
liner to a carrier. Work was suspended in 1943, and
the ship was never used in combat.

AQUILA (1943)

Displacement: 23,350 tons (standard); 27,800
tons (full)

Length: 759 feet 2 inches

Beam: 96 feet 6 inches

Draft: 24 feet

Complement: 1,420

Aircraft: 36

Guns: eight 5.3-inch single-mounted; 12 65-
mm single-mounted; 132 20-mm sextuple-
mounted

Power plant: Belluzzo geared turbines, eight
Thorneycroft boilers, four shafts, S.H.P:
140,000

Top speed: 30 knots

CANADIAN CARRIERS
The Royal Canadian Navy operated two carriers
during World War II.

WARRIOR and MAGNIFICENT (both 1944)

Light carriers

Displacement: 13,500 tons (Warrior), 14,000
tons (Magnificent)

Complement: 1,350

Length: 693.4 feet

Beam: 112.5 feet

Draft: 23 feet

Aircraft: 40

Guns: 24 2-pounders; 19 40-mm AA (Bofors)

Power plant: Parsons geared turbines, two
shafts. S.H.P.: 40,000, four Admiralty 3-drum
boilers

Top speed: 25 knots

Further reading: Belote, James H. Titans of the Seas: The
Development and Operations of Japanese and American
Carrier Task Forces during World War II. New York:
HarperCollins, 1975; Brown, David. Carrier Operations
in World War II. Annapolis, Md.: Naval Institute Press,
1998; Degan, Patrick. Flattop Fighting in World War II:
The Battles between American and Japanese Aircraft Car-
riers. Jefferson, N.C.: McFarland, 2003; Kilduff, Peter.
U.S. Carriers at War. Annapolis, Md.: United States Naval
Institute Press, 1997; McGowen, Tom. Carrier War: Air-
craft Carriers in World War II. Breckenridge, Colo.: 21st
Century Books, 2001; Preston, Anthony. Aircraft Carriers
of World War II. Rochester, U.K.: Grange Books, 1998.

Alamein, Battles of El

El Alamein was a small Egyptian settlement along
the railroad that followed the coastline of the
Mediterranean Sea. About 60 miles west of Alexan-
dria, it was the scene of two important battles in
the WESTERN DESERT CAMPAIGNS.

The first was a defensive stand by the Eighth
British Army under General CLAUDE JOHN AYRE
AUCHINLECK against ERwIN ROMMEL’s Panzer Army
Africa during July 1-4, 1942. Auchinleck succeeded
in checking Rommel’s advance at Ruweisat Ridge.
Admirers of Auchinleck attribute this success to the
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general’s skillful determination, whereas his many
detractors simply claim that Rommel’s troops were
exhausted and that the German withdrawal was
strategic rather than an actual defeat. In either case,
the first engagement at El Alamein resulted in a
British defensive triumph.

The prize Rommel wanted was the Suez Canal,
and he was determined to strike at the British Eighth
Army again. In September 1942, he attacked at Alam
Halfa but was again repulsed. After this, BERNARD
Law MONTGOMERY, the new commander of the
Eighth, decided to seize the initiative and to attack
Rommel. Montgomery wanted to take advantage of
the fact that Rommel had temporarily assumed a
defensive position west of El Alamein because he was
short of fuel and other supplies. On the move, Rom-
mel was a most formidable opponent, well deserving
of his sobriquet “the Desert Fox,” but in a situation of
static defense, Montgomery reasoned, he was just as
vulnerable as any other commander. Worse for Rom-
mel, he had fallen ill and, on September 23, left his
15th Panzer Division to go on sick leave. (He would
not return until October 25, two days after the Sec-
ond Battle of El Alamein had begun.) Before he left,
however, he prepared very strong defenses, the most
important of which was a dense minefield consisting
of some half a million antitank devices. Interspersed
among this so-called Devil’s Garden were many
more antipersonnel mines. Additionally, well aware
that the Italian units that now formed part of his
force were markedly inferior and therefore vulnera-
ble, Rommel ensured that they were stiffened
(“corseted”) by German units, which, he hoped,
would put some iron into this most dubious of allies.
Finally, Rommel gave great thought to the deploy-
ment of his defenses, carefully dividing his troops
and tanks into six groups ideally placed to detect and
repulse attacks from virtually any direction.

Formidable as Rommel had made his position,
Montgomery enjoyed significant superiority of
numbers: 195,000 troops versus 104,000, of which
slightly more than half were Italians; 1,029 medium
tanks versus 496; 1,451 antitank guns versus 800;
908 pieces of mobile artillery versus 500; and 530
aircraft versus 350, although an additional 150
were available from some distance. Montgomery

devised Operation Lightfoot to pierce Rommel’s
defenses from the north using four infantry divi-
sions deployed across a 10-mile front. These units
would also clear a route through the minefield to
accommodate the next wave, the armored divisions
of X Corps. This unit was to assume a defensive
position at a place called Kidney Ridge, directly
facing the panzers. Here the British tanks were to
hold in order to fend off any German counterat-
tack while the infantry pressed its offensive, which
Montgomery called a “crumbling” process. Only
after the infantry had prevailed would X Corps be
ordered to assume offensive operations.

The brilliance of Montgomery’s plan was that
his attack fell precisely where it was least expected:
on the most strongly defended German sector. To
reinforce this element of surprise, Montgomery
employed smaller units to make diversionary
attacks in the more obvious sectors. Montgomery
saw the battle as a three-stage contest, beginning
with what he called a break-in, followed by a “dog-
fight,” and then a break-out. He anticipated that
the break-in, benefitting from surprise, would be
over quickly, but that the dogfight would consume
at least a bloody week of “crumbling.”

Surprise was, in fact, achieved, but the break-in
attack, beginning on the night of October 23-24,
was slowed by the sheer depth of Rommel’s
defenses. As a result, X Corps armor did not pass
beyond “Oxalic,” the code name for the initial line
of infantry advance, which was well short of the
Kidney Ridge objective. Nevertheless, supporting
units, including the 9th Australian Division and
the 1st Armored Division, made excellent headway,
the 1st Armored flanking the Kidney Ridge posi-
tion. Rommel responded with intensive counterat-
tacks, which were, at significant cost, contained. In
the meantime, the grim and protracted process of
infantry “crumbling” continued, supported by
ceaseless Allied aerial and artillery bombardment.
This relentless action was coordinated with the
more mobile advance of the Australians, who con-
tinually drew off Rommel’s best forces, leaving the
weaker [Italian units exposed and opening up a
weak spot against which Montgomery planned to
launch a second attack, code named Supercharge.
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Viewed from the perspective of hindsight, it is
obvious that the Second Battle of El Alamein was
going very well for the British. However, at the time,
progress fell well behind Montgomery’s original
optimistic timetable, and WinsToN CHURCHILL
began to despair of its success, especially when
Montgomery removed divisions from the front to
use in the Supercharge attack. It was not until the
night of November 1-2 that Supercharge was
launched, north of Kidney Ridge, by the New Zea-
land Division and other infantry units. These forces
quickly penetrated this weakened sector, Rommel’s
elite troops having had to engage the Australians.
Now Montgomery was ready to unleash the full
fury of his armored units, in the face of which
Rommel understood he had been defeated.

Rommel sent a coded message to ADOLF HITLER
on November 2 advising him that without fuel, he
was in danger of being wiped out. He announced
his intention to withdraw to Fuka. British ULTRA
code-breaking intelligence intercepted Rommel’s
communications and allowed Montgomery to
deploy units to intercept the retreat. However,
Montgomery subsequently received a decrypt of
Hitler’s order in reply to Rommel, denying the Ger-
man commander permission to withdraw. In obe-
dience, Rommel accordingly attempted to organize
a stand, but it was too late to halt all the retreating
units. At dawn of November 4, the 51st Highland
Division overran the hasty defenses of what was
now a mixed retreat and a partial stand. Hitler,
belatedly, released Rommel to withdraw his army
in toto, and an epic pursuit across the Libyan desert
got under way. Montgomery would claim some
30,000 prisoners of war for casualties to the Eighth
British Army and associated units of 13,560 killed
or wounded. The vaunted Panzer Army Africa was
badly beaten and barely intact, the Italians were
shattered, and the turning point in the Western
Desert Campaigns had been reached. This per-
suaded the Vicay GoverNMENT in North Africa to
begin cooperating with the Allies.

Further reading: Bierman, John, and Colin Smith. The
Battle of Alamein: Turning Point, World War II. New
York: Viking, 2002; Bierman, John, and Colin Smith. War

Without Hate: The Desert Campaign of 1940-1943. New
York: Penguin, 2004; Bungay, Stephen. Alamein. London:
Aurum, 2003; Latimer, Jon. Alamein. Cambridge, Mass.:
Harvard University Press, 2002.

Alam el Halfa, Battle of
Commencing on August 31, 1942, a month after
the German Panzerarmee Afrika was checked at
the BartLes oF EL ALAMEIN, Alam el Halfa was
Erwin RomMELs final attempt to break through to
the Nile valley in continuation of his frustrated
drive across Cyrenaica and western Egypt. Leading
the British Eighth Army, Gen. SIR BERNARD Law
MonTtGgoMERY deployed his forces near Alam el
Halfa, an east-west ridge astride Rommel’s path of
advance. On the first day of battle, three German
armored divisions defeated British forces, turning
the Eighth Army’s southern flank. However, Mont-
gomery rallied an extraordinary defense—consid-
ered by military historians a textbook example of
the modern repulse—and, coordinating armor and
infantry with air and artillery support, stopped
Rommel at the ridge. By the fourth day of the bat-
tle, Rommel had been forced into retreat, redeploy-
ing his armor in a defensive line running north and
south. The battle was over by September 7, by
which time Rommel, checked again, had lost sig-
nificantly more than the 1,750 casualties (killed
and wounded) suffered by the Eighth Army.
Historically, the victory here is significant as an
outstanding instance of ground-air coordination
and the exploitation of intelligence. British break-
throughs in the decryption of the enemy’s coded
communication proved crucial to the triumph at
Alam el Halfa. On August 15, 1942, Rommel, using
the ENIGMA CIPHER, transmitted his plan of
action—to effect a breakthrough to Cairo and the
Nile—to Aporr HrtLeEr. Within 48 hours, Mont-
gomery had a decrypted translation of this mes-
sage. Learning that Rommel intended to move
south around the end of the British line, then strike
the British flank to cut off the Eighth Army from its
base and supplies, Montgomery was able to deploy
his forces at the Alam el Halfa ridge and check the
German advance.
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Further reading: Hinsley, F. H., and Alan Stripp, eds.
Codebreakers: The Inside Story of Bletchley Park. New
York: Oxford University Press, 2001; McCarthy, Peter,
and Mike Syron. Panzerkrieg: The Rise and Fall of Hitler’s
Tank Divisions. New York: Carroll & Graf, 2002. Stewart,
Adrian. Eighth Army’s Greatest Victories: Alam Halfa to
Tunis 1942—-1943. London: Leo Cooper, 1999; Stewart,
Adrian. North African Victory: The 8th Army from Alam
Halfa to Tunis, 1942—43. London: Penguin UK, 2002.

Albania

Situated on the western Balkan Peninsula at the
Strait of Otranto, the southern entrance to the
Adriatic Sea, Albania was, at the outbreak of World
War II, a monarchy with a population of a little
more than 1 million. During the reign of Albania’s
King Zog I, Italy became increasingly influential in
the country, and on April 7, 1939, the forces of Ita-
ly’s BENiTo MussoLINI invaded. Resistance was
minimal, but two battalions plus a handful of tribal
irregulars delayed the Italian advance for 36 hours,
just long enough to allow Zog, his queen, and their
infant son to flee the country. The royal family took
up residence in exile in Britain for the duration of
the war, although the British government did not
recognize Zog as a head of state; in an attempt to
discourage Italy from joining forces with Germany,
Britain had, in fact, recognized Italy’s annexation
of Albania.

Italy’s king, Vicror EmMMaNuEL III, was pro-
claimed king of Albania, and a fascist regime was
installed in the Albanian capital, Tirana. Early in
1940, the British government supported an abor-
tive Albanian revolt against the Italians. The revolt
was led from Kosovo, a Yugoslav province. When
YuGosLavia was invaded by the Germans in April
1941, however, Kosovo was transferred to Alba-
nian control, and the revolt collapsed. It was
renewed during late 1942 and early 1943 under
college professor and communist activist Enver
Hoxha, who, encouraged by Yugoslavia’s (Josip
Broz) TrTo, formed a partisan movement. British
Special Operations Executive (SOE) operatives
coordinated with and supported partisan activities
beginning in 1943. Thus, a resistance movement

was in place when, in July 1943, Mussolini was
overthrown. A general insurrection began. Two of
the five Italian divisions occupying Albania obeyed
the orders of the new Italian prime minister, Mar-
shal PieTro BApocgLio, and joined the partisans.
The other three divisions either joined German
units or dispersed, and by fall 1943, Albanian
guerrillas had seized most of the equipment of the
Italian garrison.

Albania was liberated from Italian occupa-
tion—only to be overrun by German forces, which
instituted a regime of fierce reprisals against the
partisans. This had the effect of terrorizing the
civilian population, which largely withdrew its
support from the resistance. The Germans, how-
ever, were more interested in neutralizing Albania
than in dominating it. Mehdi Frasheri, a former
governor of Jerusalem under the Ottoman Empire,
formed a neutral government, which held sway
over the cities and the coastal plain. The rest of the
country fell prey to a variety of warlords and guer-
rilla leaders.

Enver Hoxha decided that the time was ripe to
exploit the chaos and suppress the anticommunist
traditionalist resistance known as the Balli Kom-
betar. This prompted the Germans to align with
the resistance in order to exacerbate internal dis-
cord. Through the Tirana government, Germany
helped to supply the Balli Kombetar with equip-
ment and weapons. This incited the partisans to
accuse the Ballists of collaboration with Germany.
The result was outright civil war, which so destabi-
lized Albania that by early 1944, Germany had
regained dominion over the coast and the major
cities. At this point in the war, the Allies under-
stood that Albania could provide a means by which
the German armies could retreat, intact, from
Greece. Britain once again worked to encourage
and aid Albanians to abandon internecine warfare
and to harass the common enemy, the German
army. To this end, Britain began supplying the
principal Albanian factions with arms. Unfortu-
nately, these were used not against the Germans
but to perpetuate the civil war, which expanded.
When the German army began its retreat through
Albania in September 1944, the tribal leader Abas
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Kupi, aided by members of the Balli Kombetar
(who were on the run from communist forces), did
harass retreating troops, but civil war made it
impossible for British agents to incite all of north-
ern Albania against them.

As World War II wound down, the communists
gained ascendancy in Albania, and all British oper-
atives were evacuated to Italy, together with Abas
Kupi and the major leaders of the Balli Kombetar.
Immediately after the surrender of Germany, Alba-
nia, under Hoxha, withdrew into extreme anti-
Western isolation and remained politically and
economically isolated under the dictatorship of the
Albanian Communist Party as the People’s Repub-
lic of Albania, which became, in 1976, the People’s
Socialist Republic of Albania.

Further reading: Fischer, Bernd Jurgen. Albania at War,
1939-1945. Lafayette, Ind.: Purdue University Press,
1999; Tomes, Jason. King Zog of Albania: Europe’s Self-
Made Muslim Monarch. New York: New York University
Press, 2004; Vickers, Miranda, and James Pettifer. Alba-
nia: From Anarchy to Balkan Identity. New York: New
York University Press, 2000.

Aleutian Islands Campaign

The Aleutians are a chain of 14 small islands and
about 55 islets separating the Bering Sea from the
main part of the Pacific Ocean. The chain extends
in an arc that runs southwest then northwest for
some 1,100 miles from the tip of the Alaska Penin-
sula to Attu Island, westernmost island of the
chain. At the time of World War II, the Aleutians
were part of the U.S. territory of Alaska and are
today part of the state of Alaska.

In June 1942, Japanese forces occupied Attu
and Kiska, which is the next of the larger islands to
the southeast. The principal reason for this occu-
pation was to draw U.S. assets of the Pacific Fleet
away from the central Pacific in order to facilitate
the planned Japanese attack on Midway Island.
Secondarily, Japanese strategists had some fear that
American forces might use the Aleutians as a for-
ward base from which bombing raids or even an
invasion might be launched against Japan. Thanks

to U.S. intelligence, which had broken the Japanese
Urtra codes, U.S. Pacific Fleet commander admi-
ral CHESTER NimITz was apprised of the Japanese
plan and quickly acted to send his most powerful
forces to intercept and attack the Japanese fleet
under Admiral YAmamoro Isoruku in the vicinity
of Midway and also formed Task Force 8 (also
known as the North Pacific Force) to defend the
Aleutians. Of necessity, this force was composed of
older ships, some of which were even obsolescent,
including five cruisers, 14 destroyers, and six sub-
marines in addition to 85 USAAF aircraft, all under
the command of Rear Admiral Robert Theobald.
Opposing his force were elements of the Japanese
5th Fleet, under Vice Admiral Hosogaya Boshiro.
These were divided into three groups: Rear Admi-
ral Kakuta Kakuji’s Mobile Force (built around two
light carriers and a seaplane carrier), the Kiska
Occupation Force, the Adak-Attu Occupation
Force, and various supply ships, escorted by Hoso-
gaya’s flagship, the heavy cruiser Nachi, and two
destroyers. For a time, a portion of the Midway
Force was detached as a fourth group, the Aleutian
Screening Force, but soon had to return to Midway.
For both sides, the weather was often a more for-
midable foe than any human adversary. The islands
were almost perpetually shrouded in fog and
drenched in icy rain, both hazards to navigation
and flight. Stiff storms were also a regular feature
of life in the region.

In an effort to force Nimitz to divide his fleet,
Kakuta’s Mobile Force twice raided a U.S. base at
Dutch Harbor, Unalaska Island, in the eastern
Aleutians. Kakuta also raided U.S. destroyers in
Makushin Bay but was repulsed. These actions
induced Theobald to conclude that the Japanese
intended to use the Aleutians as a base from which
to invade the American mainland. As a result, he
deployed his forces to intercept the Japanese supply
transports, which thereby allowed Japanese troops
to land on Attu (June 5, 1942) and Kiska (June 7)
entirely unopposed. Indeed, the Americans were
unaware of the landings until June 10. In response,
U.S. bombers raided Kiska to little effect. Attu was
beyond the bombers’ range, and naval bombard-
ment of the island proved largely ineffective.
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On August 27, the Japanese began transferring
most of the Attu garrison to Kiska, only to reoc-
cupy and reinforce Attu in October. Whenever
weather allowed, operations were conducted
against these garrisons over a nine-month period,
both by naval bombardment and by USAAF bomb-
ers operating from crude air strips constructed on
Adak and Amchitka. These operations did remark-
ably little to cause attrition among the garrisons,
but they did contain the Japanese forces on the
islands, and in March 1943 the Americans were
prepared to mount a major assault designed to
drive the Japanese forces out.

An initial thrust fell short on March 26, when
bad weather prevented crucial air support of the
naval Battle of the Komandorski Islands. The battle
did not dislodge the Attu garrison, but it did pre-
vent the 2,630-man Japanese force from receiving
reinforcements before 11,000 troops of the 7th U.S.

Infantry Division landed on Attu on May 11, 1943.
This assault is of historic tactical significance
because air support was provided by an escort car-
rier—the first time in the war this vessel type was
used for this purpose. Under the command of
Colonel Yamazaki Yasuyo, the Japanese offered
their customarily fierce resistance. Cornered and
confined to the island’s last high ground by May
29, they launched an all-out BANZAI CHARGE, $O
stunning that it quickly overran two command
posts and a medical station before it was finally
checked. After a final attack was crushed on May
30, most of the Japanese survivors committed sui-
cide rather than submit to capture. Of the 2,630-
man garrison, a mere 28 prisoners were taken.
American casualties were 600 killed and 1,200
wounded.

In January 1943, Vice-Admiral THOMAS
Kinkaip succeeded Theobald as commander of
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Task Force 8. With Attu retaken, he decided to
attack Kiska, beginning by setting up a destroyer
blockade and ordering aerial and naval bombard-
ment of the garrison. However, during the foggy
night of July 28-29, as navy ships refueled, 5,183
Japanese troops and civilians were stealthily evacu-
ated. Despite aerial reconnaissance, the evacuation
remained undetected, and, on August 15, 1943,
34,000 U.S. and Canadian troops were landed,
unopposed, of course. Within a few days, they dis-
covered that the island was deserted.

Regarded by many as a sideshow to the greater
struggles in the Pacific theater, the Aleutian Cam-
paign was a harsh and dangerous mission, in
which the elements posed as great a danger as the
enemy. For the Japanese, the campaign was a
costly disaster that diverted assets better used
elsewhere. Although invasion via the Aleutians
was almost certainly never a real danger, it was
nevertheless vitally important for American
morale to rid U.S. soil of an invader. Moreover,
the Aleutian Campaign served as a proving
ground for amphibious assault tactics, which
would be applied in more desperate combat far-
ther south.

Further reading: Feinberg, Leonard. Where the Williwaw
Blows: The Aleutian Islands—World War II. Longmont,
Colo.: Pilgrims’ Process, 2003; Garfield, Brian. The Thou-
sand-Mile War: World War II in Alaska and the Aleutians.
Fairbanks: University of Alaska Press, 1996; Mitchell,
Robert J., Sewell T. Tyng, and Nelson L. Drummond,
comps. The Capture of Attu: A World War II Battle As
Told by the Men Who Fought There. Lincoln: University
of Nebraska Press, 2000; Perras, Galen Roger. Stepping
Stones to Nowhere: The Aleutian Islands, Alaska, and
American Military Strategy, 1867—1945. Annapolis, Md.:
United States Naval Institute, 2003.

Alexander, Harold (1891-1969) Allied
commander of the Mediterranean
theater

Harold Rupert Leofric George Alexander was born

in London but was raised on the Ulster estate of his

wealthy English-Irish family. Educated at Sand-

hurst, Britain’s elite military academy, he earned
renown for his service with the Irish Guards on the
western front in World War I. Rising to divisional
command by 1939, he was in charge of the rear
guard at the Dunkirk Evacuarion, and the suc-
cess of that desperate operation owed much to his
leadership. Posted to India after Dunkirk, it fell to
Alexander to command the British withdrawal
from Burma, another lifesaving action for which
Alexander is generally given credit, although much
of the success of the withdrawal was due to the
brilliant and unconventional generalship of WiL-
LIAM SLIM.

In 1942, Alexander was named to the theater
command of the Middle East, replacing CLAUDE
JoHN AYRE AUCHINLECK after the disaster of
Tobruk. He was fortunate to have as his immediate
field subordinate SR BERNARD LAw MONTGOMERY,
who had just taken over command of the Eighth
British Army. The two commanders worked
together very effectively, Alexander providing
Montgomery with the logistical and strategic sup-
port necessary to turn the tide in North Africa by
defeating the forces of ERwIN RoMMEL at the Bat-
TLES OF EL ALAMEIN in the Tunisia campaign. This
success allowed Montgomery’s Eighth Army to link
up with the newly landed U.S. forces of OPErATION
TorcH.

The unified American and British forces were
under the overall command of American general
DwigHT D. FISENHOWER, with Alexander assum-
ing responsibility for the next phase of the Anglo-
American effort in Sicily and mainland Italy.
Alexander worked very effectively with Eisenhower,
and, like him, was wholly committed to making the
Anglo-American alliance an operational success.
However, he often experienced friction with the
egocentric Montgomery and, indeed, sometimes
had trouble managing other subordinates, both
British and American. Some considered his per-
sona as a gentleman commander outmoded in a
20th-century war.

Late in 1943, Alexander was given command of
the Mediterranean theater and successfully pushed
for the liberation of Rome in June 1944. His inabil-
ity to govern the actions of Fifth U.S. Army com-
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British field marshal Harold Alexander (left) with U.S. major general Troy Middleton (National Archives

and Records Administration)

mander MAarRk CLARK, however, contributed to the
escape of most of the German army, which with-
drew largely intact from Rome. This resulted in a
heartbreaking impasse short of the Po River Valley,
so that the final Allied push through Italy was not
completed until April 1945, weeks before the war
in Europe ended.

After the war, Alexander became governor gen-
eral of Canada, serving in that office from 1946 to
1952. Created an earl in 1952, he became WiNsTON
CHURCHILLs minister of defence, serving from
1952 to 1954.

Further reading: Alexander, Harold. The Alexander
Memoirs, 1940—45. London: Cassel, 1962; Nicolson,

Nigel. Alex: The Life of Field Marshal Earl Alexander of
Tunis. New York: Atheneum, 1973.

Algeria

Located in North Africa, Algeria, at the time of
World War 11, was a French colony of 6.6 million,
about 1 million of whom were European. With the
fall of France and the creation of the VicHy Gov-
ERNMENT, General MaxiME WEYGAND became the
Vichy delegate-general of Algeria in September
1940. Essentially dictator of the colony, Weygand,
in conformity to Nazi and Vichy policy, acted
against Jews by stripping them of their French citi-
zenship. He also acted harshly against native
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nationalist Muslims. This had the effect of radical-
izing hitherto moderate Muslims, thereby laying
the foundation for the Algerian nationalist move-
ment that would greatly erode France’s hold on the
colony during the postwar years and ultimately
result in independence after a costly insurrection in
1962.

In December 1941, Weygand was replaced by
General Alphonse Juin, who turned against Vichy
to side with the Allies, whose forces occupied Alge-
ria in November 1942, early in the NORTH AFRICAN
caMPAIGN. This proved especially fateful for the
Algerian independence movement. Free French
authorities reconstituted Algerian military units as
part of the FrRee FrencH Forcgs. This, in combi-
nation with the presence of the Allies in Algeria,
emboldened Ferhat Abbas, one of the moderate
Muslims radicalized during the Weygand regime,
to present an independence manifesto to Governor
General Marcel Peyrouton. He not only accepted
the manifesto, but acknowledged the pressing need
for change. However, in June 1943, the Committee
for National Liberation appointed General Georges
Catroux to replace Peyrouton. Although he intro-
duced a number of liberal measures into the colo-
nial government, he blocked the movement for
immediate independence. Violent insurrection did
not erupt during the war, but V-E Day did unleash
the pent-up rage of Algerian nationalists, who rose
in armed protest.

During World War II itself, several native Tirail-
leur (sharpshooter) regiments fought in Europe
against the invading Germans before the fall of
France. Another two Tirailleur units fought on the
side of the Allies during the campaign in North
Africa.

Further reading: Curtis, Michael. Verdict On Vichy:
Power and Prejudice in the Vichy-France Regime. New
York: Arcade Books, 2003; Moorehead, Alan. The Desert
War: The North African Campaign, 1940-1943. London:
Sphere, 1968; Paxton, Robert O. Vichy France. New York:
Columbia University Press, 2001; Stone, Martin. The
Agony of Algeria. New York: Columbia University Press,
1997; Stora, Benjamin. Algeria, 1830-2000: A Short His-
tory. Ithaca, N.Y.: Cornell University Press, 2001.

Alsace-Lorraine

Located on FrRaNcCE’s border with GERMANY, Alsace-
Lorraine encompasses two predominantly German-
speakingregions (in German, Elsass and Lothringen),
which have frequently been disputed between France
and Germany. The provinces fell to France in the late
17th century and early 18th, but as a result of
France’s humiliating defeat in the Franco-Prussian
War of 1871, all of Alsace and the northern portion
of Lorraine (mainly Moselle) were annexed to the
new German empire, the Second Reich, which
emerged as a result of the war. Under German rule,
the province was called Reichsland, the inhabitants
were given the choice of remaining in the province
or leaving for France (45,000 left), and the Second
Reich set to work exploiting the rich coal fields of
Lorraine, producing coke that fed the fires of Ger-
many’s great arms manufacturers. In Lorraine were
forged many of the weapons with which World War
I would be fought.

Germany’s defeat in World War I resulted in
France’s recovery of Alsace and Lorraine, but the
fall of France in 1940 meant that once again the
territory would be annexed by Germany—this
time to the Third Reich. The provinces were desig-
nated two Gaue (administrative districts) of the
Reich, each governed by a Gaueleiter, or manager,
who answered directly to Berlin. In contrast to
1871, the French-speaking minority of Alsace-Lor-
raine were not asked to choose their nationality.
Some 200,000 individuals were summarily evicted
from the region and sent into occupied France
with only such property as they could carry.

Different treatment was given to certain other
groups within the two Gaue. Jews and others
deemed by the Reich undesirable were deported to
CONCENTRATION AND EXTERMINATION CAMPS,
imprisoned, or summarily executed. French soldiers
who had been born in the region and who had been
made prisoners of war during the BATTLE OF
FRANCE were, for the most part, conscripted into the
WEHRMACHT. A significant number of pro-German
soldiers thus conscripted were subsequently trans-
ferred from the Wehrmacht into the WAFrEN SS.
Most of the rest of the region’s inhabitants, though
they spoke German, identified more readily with
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France and certainly did not embrace Nazism.
These individuals were subject to typical iron-fisted
Nazi rule, and the resistance was never as active in
the former Alsace-Lorraine as in central and south-
ern France. This gave the German overlords a sub-
stantially free hand in exploiting the rich coking
coal reserves of the region, which, as was the case
before World War I, once again fed the furnaces of
the German arms industry. After the German sur-
render in 1945, Alsace-Lorraine reverted to French
control, and the region’s inhabitants all became,
quite automatically, French citizens once again.

Further reading: Engler, Richard E. The Final Cri-
sis: Combat in Northern Alsace, January 1945. Bed-
ford, Penn.: Aegis Consulting Group, 1999; Goodfellow,
Samuel Huston. Between the Swastika and the Cross of
Lorraine: Fascisms in Interwar Alsace. DeKalb: Northern
Ilinois University Press, 1999; Shaw, Michael. History,
People, and Places in Eastern France, Alsace, Lorraine, and
the Vosges. Bourne End, U.K: Spurbooks, 1979; Zaloga,
Stephen J. Lorraine 1944: Patton vs. Manteuffel. London:
Osprey, 2000.

“Amerika” bomber

In contrast to Britain and the United States, Ger-
many never produced in quantity long-range heavy
BOMBER AIRCRAFT. Nevertheless, the Reichsluft-
fahrtministerium, the Reich Aviation Ministry, in
charge of aircraft production for the Luftwaffe
from 1933 to the end of the war in 1945, sought to
develop a very large, very-long-range bomber
capable of a round-trip transatlantic mission to
strike the United States from Germany. Early in the
war, before the United States even became a com-
batant, the ministry requested design proposals
from all the major German aircraft manufacturers.
The goal was to create what was generally dubbed
the “Amerika” bomber.

Messerschmidt, Focke-Wulf, and Junkers all
submitted designs that were quite sound and quite
conventional, similar to the heavy bombers of the
United States and Great Britain. Focke-Wulf’s Fw
300 was based on the existing Fw 200 Condor, a
four-engine bomber often used as a transport and

capable of a 2,210-mile range. Junkers’s Ju 390 was a
development from the Ju 290, an existing four-
engine maritime patrol craft, transport,and bomber,
capable of an impressive range of 3,843 miles. In
contrast to these two companies, Messerschmidt
presented the Me 264, an entirely new design. Like
the other proposed craft, the Me 264 was driven by
four engines and was designed to make a round-
trip flight from Germany to New York City. One
prototype was built, but the aircraft never went into
production because the Reich Aviation Ministry
announced its selection of the Ju 390. This aircraft
was first prototyped in 1943 and had a range in
excess of 6,000 miles. The largest aircraft ever built
in Germany—112 feet, 2 inches long and with a
wingspan of 165 feet, 1 inch—the prototype flew on
October 20, 1943, and performed so well that the
ministry ordered 26 of the craft. None, however,
were produced before the “Amerika” project and the
Ju 390 were cancelled in 1944.

Although ultimately abortive, the “Amerika”
bomber project also elicited a number of propos-
als for highly forward-looking, radical designs.
The aeronautical scientist Dr. Eugen Singer was
well known in German aviation circles for his
speculative articles on rocket-powered aircraft. At
the behest of the German government, he worked
at a secret aerospace laboratory in Trauen to
design and build an aircraft to be called Silverbird.
Propelled by liquid-fuel rocket engines and
piloted by a single aviator, the Silverbird was to be
capable of great speed and of attaining low Earth
orbit. For the “Amerika” program, Sianger modi-
fied the Silverbird design as an aircraft capable of
supersonic flight in the stratosphere. Often called
the Sdanger Amerika Bomber and, alternatively, the
Orbital Bomber and the Atmosphere Skipper, the
aircraft design featured a flat fuselage, a very
advanced lifting body design that allowed for
short, wedge-shaped wings. This reduced drag
and the structural hazards inherent in supersonic
large-wing designs. As designed, the main rocket
engine produced 100 tons of thrust and was
flanked by a pair of smaller rocket engines. The
pilot was housed in a pressurized cockpit. A sin-
gle, centrally located bomb bay would have held
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just one 8,000-pound bomb, perhaps laced with
nuclear material to create what today would be
called a “dirty bomb” (not a true atomic weapon,
but a bomb packed with conventional explosive
and designed to scatter radioactive material to
contaminate its target area). Because the aircraft
would operate far beyond the range of any inter-
ceptors, it was fitted with no defensive armament.

Sanger imagined that his rocket plane would
take off down a 1.9-mile-long rail, boosted by a
rocket-powered sled developing 600 tons of thrust
for 11 seconds. Assuming a 30° angle, the aircraft
would attain an altitude of 5,100 feet at 1,149
miles per hour before its own main rocket engine
would be fired for eight minutes. This would
bring the craft to a speed of 13,724 miles per hour
and loft it to an altitude in excess of 90 miles. At
this point, the accelerating aircraft would descend
due to gravity, but, in so doing, would encounter
denser atmosphere at about 25 miles, which would
cause it to skip back up, much as a stone does
when it is skimmed across a lake. The flight would
consist of a series of gradually shorter skips, until
the plane would glide back into the lower atmo-
sphere and, ultimately, to a landing, having cov-
ered, according to Singer’s calculations, 14,594
miles.

Sdnger’s project was cancelled in the summer of
1941, shortly after the German INVASION OF THE
SovieT UNION. The German military, it was
decided, could not afford to expend time, effort,
and cash on theoretical and experimental work.
After the war, Singer worked briefly for the French
Air Ministry.

Further reading: Georg, Friedrich. Hitler’s Miracle
Weapons: Secret Nuclear Weapons of the Third Reich and
Their Carrier Systems; Havertown, Penn.: Casemate,
2003; Herwig, Dieter, and Heinz Rode. Luftwaffe Secret
Projects: Ground Attack and Special Purpose Aircraft.
Leicester, U.K.: Aerofax Midland, 2003; Hyland, Gary,
and Anton Gill. Last Talons of the Eagle: Secret Nazi Tech-
nology Which Could Have Changed the Course of World
War II. London: Headline Books, 2000; Neufeld, Michael
J. The Rocket and the Reich: Peenemunde and the Coming
of the Ballistic Missile Era. New York: Free Press, 1994.

amphibious warfare

Military assault involving a combination of sea
and land operations, usually with the object of
invading enemy territory from the sea, amphibi-
ous warfare played a role of unprecedented
importance during World War II. While the earli-
est amphibious assault recorded in Western his-
tory is the Battle of Marathon, 490 B.C.E., and the
U.S. Army’s first true amphibious operation was
Winfield Scott’s 1847 assault on Veracruz during
the U.S.-Mexican War, it was not until World War
IT that the tactics and techniques reached matu-
rity. The Allies brought the doctrine of amphibi-
ous warfare to an especially high state of
development, both in the Atlantic (culminating in
OPERATION OVERLORD, including the NorMANDY
LANDINGS [D-pay]) and the Pacific, where the
intricate integration of air, sea, and land forces
was the key element of victory. As fully developed,
Allied amphibious warfare doctrine delivered
large numbers of specially trained troops, together
with equipment, vehicles, and other materiel via

Marines disembark during the Guadalcanal
Campaign. (National Archives and Records
Administration)
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LANDING CRAFT onto the hostile beach, which,
typically, had been “prepared” or “softened up” by
naval and aerial bombardment. During the land-
ing itself, naval and air elements provided sup-
porting fire to suppress enemy resistance. In some
cases, as in Overlord, airborne troops preceded
the seaborne landings. These troops worked
behind enemy lines to draw defenders away from
the beaches and to disrupt lines of supply, rein-
forcement, and communications.

Early in the war, from 1939 to 1942, amphibi-
ous warfare was largely a matter of improvisation,
but as the central importance of this assault mode
became increasingly apparent, Allied strategists
and tacticians rapidly produced a specialized doc-
trine, which divided assault forces into distinct
functional components. The assault formations
were the vanguard. They were “combat loaded” on
their assault craft, their supplies and equipment
stowed so they could be unloaded precisely in the
order in which they were needed. Thus, the first
elements of the invasion would be delivered com-
plete and ready to fight from the moment they hit
the beach. Behind the assault formations came the
follow-up formations, whose equipment was “tacti-
cally loaded,” that is, stowed in a way that compro-
mised between combat loading and loading to
maximize space aboard transport craft. Finally
came the build-up formations, which could afford
to deploy more slowly and, therefore, had their
equipment loaded exclusively to make the most use
of available transport space.

Assault formations, which were landed from
landing craft or even smaller amphibious vehicles,
were divided into “flights,” each flight a complete
military unit, which were in turn subdivided into
“waves.” It was deemed of critical importance to
keep each wave together and to coordinate the
landing of the waves in the proper, most effective
tactical order. This ensured that troops would not
be landed piecemeal, vulnerable to defeat in detail
by the defenders.

After the assault formations had gained a toehold
on the beach, the follow-up formations were deployed
to supply the strength necessary to secure the beach-
head. Once this was accomplished, the assault and

follow-up formations began their push inland, and
the build-up formations were deployed on the secure
beachhead to begin the full-scale exploitation of the
amphibious attack: the invasion proper.

While it was the Allies who brought amphibi-
ous warfare to near perfection during World War
11, it was the Japanese, during the SINO-JAPANESE
War (which preceded World War II and, ulti-
mately, was absorbed into it), who first landed
troops from specially designed ships at Tientsin in
1937. In contrast to Allied amphibious doctrine,
which was led by the navy, Japanese doctrine was
driven by the army, with the Imperial Navy playing
very much a supporting role. Also key to Japanese
amphibious warfare doctrine was the night land-
ing. The Japanese saw amphibious assault less as
invasion than as infiltration preparatory to inva-
sion, and they prized the cover of darkness. In
consequence, Japanese doctrine emphasized almost
rigidly mechanical coordination of large elements
to avoid confusion in a low-visibility environment.
This proved a double-edged sword, because, while
highly disciplined, Japanese amphibious forma-
tions lacked individual initiative and were therefore
less able to cope with unexpected resistance or
other exigencies.

Japan’s theater of war, which encompassed the
vast Pacific, required extensive amphibious opera-
tions. Germany’s theater, more concentrated on the
European continent, demanded fewer amphibious
operations. Nevertheless, the April 1940 invasion
of Norway showed that German forces were indeed
capable of highly effective amphibious warfare.
However, WEHRMACHT leaders never became com-
fortable with amphibious warfare and failed to
integrate it into their doctrine. This may well
explain the general hesitation to invade England
early in the war. Similarly, the Soviet Red Army was
slow to develop amphibious doctrine but, by late in
the war, had formed and trained some 40 “naval
infantry” brigades—perhaps 340,000 men—for
amphibious warfare.

Notable amphibious warfare operations dur-
ing World War II include, in the African and Euro-
pean theaters: the DiEpPE RAID of August 1942,
the landings of the NorTH AFRICAN CAMPAIGN in
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November 1942, the landings of the Siciry Cam-
PAIGN in July 1943 (which made extensive use of
amphibious vehicles), the landings preceding the
BATTLE OF SALERNO in September 1943, and, of
course, the D-day landings of Operation Overlord.
Pacific amphibious assaults were many, the most
notable coming at the GuapALcANAL CAMPAIGN
and in the ALeuTIAN IsLaNDs CAMPAIGN, the
MaArsHALL IsLaNDs CaMmPaIGN, the Philippines,
and the Oxinawa CaMpaIGN. In the Pacific, it was
the UNITED STATES MARINE Corps that made the
great advances in amphibious warfare, including
the employment, beginning in January 1944, of a
specialized HQ (headquarters) ship to coordinate
assault operations. The marines also perfected new
techniques of preparatory artillery fire, including
bombardment from positions much closer inshore
than before and the use of unoccupied islets as
bases for artillery positions. Some landing craft
were specially modified to fire rockets, which sup-
plemented bombardment by naval guns. The
marines also used specially trained underwater
demolition teams to clear obstacles, both natural
and artificial, thereby enabling landing craft to
approach beaches much more closely and expand-
ing the role of amphibious vehicles. Despite these
advances, Pacific landings were almost invariably
resisted fiercely, even suicidally. Typically, only
badly wounded Japanese defenders were ever taken
prisoner. The rest fought to the death. The final
amphibious operation of the war actually took
place after the Japanese surrender, when British
troops landed unopposed near Port Swettenham,
Malaya, to retake that former British possession.

Further reading: Alexander, Joseph H. Storm Landings:
Epic Amphibious Battles in the Central Pacific. Annapolis,
Md.: United States Naval Institute Press, 1997; Bartlett,
Merrill L., ed. Assault from the Sea: Essay on the History
of Amphibious Warfare. Annapolis, Md.: United States
Naval Institute Press, 1993; Dwyer, John B. Comman-
dos From The Sea: The History of Amphibious Special
Warfare In World War IT and The Korean War. Boulder,
Colo.: Paladin Press, 1998; Speller, Ian, and Christopher
Tuck. Amphibious Warfare: Strategy and Tactics. St. Paul,
Minn.: MBI Publishing, 2001.

Anami Korechika (1887-1945) Japanese
general, vice minister of war, and
militarist

Anami was an important Japanese general, who, as
vice minister of war in the cabinet of Prince KonoyE
FumiMARo, led the faction that elevated General
Tojo HIDEKI to power as Japan’s generalissimo in
October 1941. In the field, Anami commanded the
Eleventh Army in China and the Second Area Army
in Manchukuo. When portions of the Second Area
Army were transferred to New Guinea in November
1943, Anami took command there. He was
appointed inspector general of the army in Decem-
ber 1944 as well as chief of the army’s aviation
department, then was made minister of war in the
cabinet of Suzuki KanTaro in April 1945. Unlike
many of his military colleagues, Anami was not an
uncompromising fanatic. Well aware that Japan had
lost the war militarily, he struggled with what he
saw as irreconcilable alternatives: continued war
and certain total destruction versus a logical,
humane peace, which, however, entailed a dishon-
orable surrender. His emotional and moral dilemma
prompted him, on the one hand, to express sympa-
thy for those who vowed to defy Emperor Hiron1-
TO’s decision to surrender, yet, on the other hand, to
refuse to support any action against the decision.
This lack of support ensured the failure of the
attempted coup d’état by a cabal of junior officers,
who, on August 14, 1945, raided the royal palace to
find and destroy the emperor’s recorded surrender
message, which was to be broadcast the next day. As
soon as he had confirmed the failure of the coup,
Anami committed seppaku, the ritual suicide of the
traditional Japanese warrior. The note he left
explained that his death had been offered in expia-
tion of the army’s sins and failures. In the absence
of Anami’s leadership, the army quietly acquiesced
in Japan’s surrender.

Further reading: Edgerton, Robert B. Warriors of the
Rising Sun: A History of the Japanese Military. Boulder,
Colo.: Westview Press, 1999; Manning, Paul. Hirohito:
The War Years. New York: Bantam, 1989; Toland, John.
The Rising Sun: The Decline and Fall of the Japanese
Empire, 1936—1945. New York: Modern Library, 2003.
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Anderson, John (1882-1958) British home
secretary and civil defense advocate
John Anderson (later Sir John Anderson, first vis-
count Waverley) was born at Eskbank by Dalkeith
in Midlothian and was educated at the University of
Edinburgh and Leipzig University. After service in
World War I, Anderson entered the British govern-
ment as chair of the Board of the Inland Revenue in
1919 and then as governor of Bengal, India, in 1932.
He was elected to Parliament as member for the
Scottish Universities in 1938 and served as home
secretary in the cabinet of NEVILLE CHAMBERLAIN
from late 1938 to 1940. Almost immediately upon
assuming his cabinet post, and with war clouds rap-
idly gathering, Anderson proposed the design,
manufacture, and distribution of domestic bomb
shelters. The result was the ANDERSON SHELTER,
which proved highly successful during THE BLriTz.

From 1943 to 1945, Anderson served as chan-
cellor of the exchequer in the cabinet of WinsToN
CHURcHILL. His most enduring contribution in
this post was the introduction of the Pay-as-You-
Earn (PAYE) system for income tax payment.
Anderson was knighted in 1919 and raised to the
peerage in 1952.

Further reading: Colvin, Ian Goodhope. The Chamber-
lain Cabinet: How the Meetings in 10 Downing Street,
1937-9, Led to the Second World War; Told for the First
Time from the Cabinet Papers. London: Gollancz, 1971;
Cross, Arthur, Fred Tibbs, and Mike Seaborne. The Lon-
don Blitz. London: Dirk Nishen Publishing, 1987; John-
son, David. The London Blitz: The City Ablaze, December
29, 1940. New York: Stein & Day, 1982.

Anderson shelter

The Anderson shelter was a personal bomb shelter
used by some 2.25 million London families during
THE BriTz. The shelter consisted of 14 sheets of
corrugated iron or corrugated galvanized steel,
which were assembled to form a shell 6 feet high,
4.5 feet wide, and 6.5 feet long. The structure was
assembled in a 4-foot-deep pit dug in the family
garden, then it was covered with at least 15 inches
of earth.

A London family enters an Anderson shelter.
(Museum of the City of London)

The idea of domestic air raid shelters is gener-
ally attributed to Home Secretary JOHN ANDERSON,
who had responsibility for civil defense. On
November 10, 1938, Anderson tasked William Pat-
erson, an engineer, with designing a suitable shel-
ter. Working with his business partner, Oscar Carl
Kerrison, Paterson produced a blueprint for the
shelter within a week of receiving the assignment.
A week after this, he delivered a prototype. It is said
that Anderson “tested” the prototype by jumping
on it with both feet. However, he also turned the
prototype and blueprints over to the Institution of
Civil Engineers, which supplied expert evaluation
by three engineers, David Anderson (no relation to
John), Bertram Lawrence Hurst, and Sir Henry
Jupp. This committee approved of the design, and
the Anderson shelter went into production. By
February 28, 1939, the first shelters were delivered
to householders in Islington, North London. They
were issued free to all households earning less than
£250 annually and at a charge of £7 for those with
higher incomes. Before production and issuance of
the shelters was discontinued in mid-1941 due to a
shortage of iron and steel, 2.25 million had been
erected. They were of use only to families who had
a garden in which to erect and bury them.

Although families did their best to make the
shelters comfortable, even installing bunk beds in
them, they were cold and subject to flooding. Yet
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they were quite effective during The Blitz, afford-
ing protection from everything except a direct hit.

Further reading: Bungay, Stephen. The Most Danger-
ous Enemy: A History of the Battle of Britain. London:
Aurum Press, 2002; Cross, Arthur, Fred Tibbs, and Mike
Seaborne. The London Blitz. London: Dirk Nishen Pub-
lishing, 1987; Johnson, David. The London Blitz: The City
Ablaze, December 29, 1940. New York: Stein & Day, 1982;
Nixon, Barbara Marion. Raiders Overhead: A Diary of the
London Blitz. London: Scholar Gulliver, 1980.

Anschluss

The German word for “joining together” or “union,”
Anschluss describes the March 1938 political union
of Austria with Germany that resulted when ApoLr
HrTLER unilaterally annexed Austria to the Third
Reich. Anschluss was originally an initiative of an
Austrian political party, the Social Democrats, who
agitated for it from 1919 (after the Austrian gov-
ernment rejected it) through 1933, at which point
Hitler’s sudden elevation to power made the pros-
pect of Anschluss look more like a German con-
quest of Austria, and even the Social Democrats
withdrew their support for it. However, in July
1934, Austrian and German Nazis collaborated in
an attempted coup d’état, which would have
brought Anschluss. When the coup collapsed, a
stern right-wing government ascended in Austria.
Through authoritarian measures, lingering agita-
tion for Anschluss was suppressed. However, in
February 1938, Hitler invited Austrian chancellor
Kurt von Schuschnigg to a meeting at Berchtes-
gaden, Hitler’s Bavarian mountain retreat. There
Hitler intimidated Schuschnigg into giving the
Austrian Nazis a free hand. Returning to Austria,
Schuschnigg repudiated his concessions to Hitler
and determined to hold a plebiscite on national
independence on March 13. Hitler, however, bul-
lied Schuschnigg into canceling the plebiscite and
resigning, with a final order to the Austrian army to
refrain from resisting the Germans. When Austrian
president Wilhelm Miklas then defiantly refused to
appoint the Austrian Nazi ARTHUR SEYSS-INQUART
to replace Schuschnigg as chancellor, Hitler’s min-

ister HERMANN GORING ordered Seyss-Inquart to
send a telegram requesting German military aid.
This Seyss-Inquart refused to do. Undaunted, how-
ever, Goring arranged to have the telegram sent by
a German agent stationed in Vienna. Thus armed
with a fabricated request for “aid,” Hitler invaded
Austria on March 12. As Schuschnigg had ordered,
no resistance was offered. Indeed, Austrians turned
out to greet the German troops, which moved Hit-
ler to annex Austria on the following day, March
13. In a gesture to legitimate the Anschluss, a thor-
oughly controlled plebiscite was held on April 10,
which returned a 99.7 percent approval of the
annexation. Anschluss was the first in a series of
aggressive expansions that preceded and ultimately
triggered World War II in Europe. As for Schusch-
nigg, he was imprisoned almost immediately after
resigning and was not released until the war ended
in May 1945.

Further reading: Lehr, David. Austria Before and After
the Anschluss. Pittsburgh: Dorrance, 2000; Low, Alfred D.
The Anschluss Movement 1931-1938 and the Great Pow-
ers. Boulder, Colo.: East European Monographs, 1985;
Schuschnigg, Kurt. The Brutal Takeover: The Austrian Ex-
chancellor’s Account of the Anschluss of Austria by Hitler.
London: Weidenfeld & Nicolson, 1971.

antiaircraft weapons

Air attack, including tactical attacks against ground
troops, ground installations, and naval targets as
well as strategic attacks against cities, factories, and
other ostensibly civilian targets as well as major
military installations, was a major component of
combat in World War II. Accordingly, the warring
powers made extensive use of a variety of antiair-
craft weapons. The antiaircraft artillery (AAA) of
this period consisted of conventional artillery,
sometimes improved to achieve greater muzzle
velocity and, therefore, to hurl projectiles higher,
and improved ammunition. Some ammunition was
not only designed to maximize velocity and, there-
fore, altitude, but also to explode in the air, broad-
casting hundreds of large, jagged-edged metal
fragments, or shrapnel. This meant that a fired
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round did not actually have to hit an enemy aircraft
to destroy it—and a distant, fast-flying target was
extremely difficult to hit—but that the aircraft had
merely to fly through a shrapnel burst to be dam-
aged, perhaps fatally. The German term for antiair-
craft artillery was Fliegerabwehrkanonen, typically
contracted to the word flak. This contracted term
was adopted by the Allies as well, not used to
describe the artillery pieces themselves, but the
bursting shells fired against the aircraft. Flak was
most effective when fired by many massed antiair-
craft guns, which thus created a “field” of flak into
which enemy bombers had to fly. The likelihood of
inflicting damage was multiplied in such flak bar-
rage fields. Allied air crews often spoke of flying
through flak thick enough to walk across. While flak
was intended first and foremost to disable or shoot
down aircraft, it was also effective directly against
aircrews. Because of weight considerations, it was
impossible to equip bombers with “flak-proof”
armor, and many airmen were wounded or killed
by pieces of flak (that is, shrapnel) that penetrated
the fuselage or entered through windshields, cock-
pit canopies, and so on. Allied airmen were issued
“flak jackets,” heavy-fabric body armor, which
afforded a degree of protection to vital organs. In
1944 alone, flak accounted for 3,501 American
planes shot down, compared with about 600 shot
down by fighter aircraft during this period.
Sighting and aiming (often called by artillerists
“laying”) were critical to antiaircraft defense. Early
in the war, sights consisted of simple arrangements
of concentric rings, which yielded little accuracy.
More sophisticated optical sights were developed
as the war continued, as was a rudimentary com-
puter called a “predictor.” This electromechanical
device could be made to follow a target, calculating
its course and speed as well as the projectile’s direc-
tion and velocity with the object of predicting the
future position where the two would actually meet.
The predictor generated information on bearing
and elevation, which was fed to the gun via a pair
of motors, which, in turn, automatically adjusted
bearing and elevation. Because the predictor was
bulky and required a large generator as well as
careful calibration to align the guns to coincide

with the alignment of the predictor, this device was
generally installed on more-or-less permanently
emplaced guns. In the field, with mobile artillery,
manual sighting (“open sights”) were generally
more practical, despite their shortcomings.

The single greatest advance in directing antiair-
craft fire was RADAR, which was especially effective
at night and in conditions of low visibility. Com-
bined with powerful, long-range antiaircraft artil-
lery, radar greatly extended the range of AAA fire,
allowing gunners to commence firing—effec-
tively—much earlier in an attack.

Another aid to laying fire accurately was pro-
vided by the ammunition itself. Tracers were ele-
ments within the ammunition designed to burn
through to the explosive and detonate the fuse if
the (nonflak) round failed to hit a target. This pro-
vided an explosion clearly visible from the ground,
which aided gunners in adjusting their aim for
subsequent rounds. By igniting the round in the
sky, the tracer also ensured that the shell would not
fall back to Earth, hitting friendly targets.

The term antiaircraft artillery generally refers to
antiaircraft cannon, firing more-or-less heavy
shells. These were used mostly to defend against
large bombers making strategic attacks against cit-
ies and other substantial installations. To defend
against tactical attack by lighter aircraft, including
fighters, ground-attack aircraft, and fighter-bomb-
ers, light antiaircraft artillery was employed. These
were essentially large-caliber machine guns, capa-
ble of firing many rounds per minute. Their range
was limited, but they were effective against aircraft
coming in low for tactical bombing or strafing
attacks. Typically, tracer rounds were inserted into
the ammunition supply (often at every eighth
round), so that the gunner could more easily fol-
low, direct, and adjust his stream of fire.

GREAT BRITAIN
Early in the war, London and other British cities
were subject to massive German air raids, and so
Great Britain developed and deployed an array of
antiaircraft artillery. The most common early
weapon, first produced in 1936 by the Bofors arms
firm of Sweden, was a 40-mm gun commonly
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called the Borors GuN. The Bofors was very widely
used, and it was manufactured under license by
Austria, Belgium, Finland, France, Hungary, Italy,
Norway, and Poland as well as by Great Britain.
Those nations whose manufacturers did not license
it merely copied it. Officially designated by the
British the QF 40-mm AA gun, it was typically
mounted on a mobile platform. It could throw a
shell to an altitude of 8,400 feet.

In the course of the war, the main British AAA
weapon became the QF 3.7-inch Mk III, which
fired a 28-pound shell to an altitude of 32,000 feet,
much more effective against the high-altitude
bombers that raided London and other cities. Even
heavier was the QF 4.5-inch AA Mk II, which fired
a 54-pound shell to an altitude of 42,000 feet and,
with automated ammunition handling, could fire
faster than hand-loaded weapons. The Mk II was
so heavy that it also served in coastal defense as an
antiship weapon.

The British used a variety of light AAA, includ-
ing the Swiss 20-mm Oerlikon and the American
Maxson Mount, but the British firm Polsten pro-
duced the nation’s own 20-mm piece, which could
fire at an impressive 450 rounds per minute. Inex-
pensive to manufacture, the Polsten was produced
and issued in great quantity for defense against
low-level air attack.

See also ARTILLERY, BRITISH.

FRANCE
France was caught critically short of AAA at the
outbreak of the war. Its most important weapon
was the 25-mm Hotchkiss gun, which was used
against ground as well as air targets. Although its
rate of fire was rapid, its range was short, and it was
not available in sufficient numbers to defend against
Germany’s massive tactical deployment of ground-
attack aircraft during the BATTLE OF FRANCE.
See also ARTILLERY, FRENCH.

GERMANY
German AAA was extensively developed during
World War II. Light AAA consisted of a miscella-
neous host of machine gun weapons, but heavy
AAA, designed to defend against the ruinous com-

bined strategic assault of British and American
heavy bombers, came in five important versions.

The 20-mm Flak series consisted of many vari-
ations with a variety of mounts, but all were rapid-
fire weapons on a par with the British Polsten. The
37-mm Flak came in even more varieties than the
smaller 20-mm Flak, including naval mounts,
towed mounts, and self-propelled versions. The
gun could also be permanently mounted in static
locations.

Germany’s heavier AAA weapons included the
Flak 38, Flak 40, and Flak 88. The Flak 38 fired a
105-mm shell to a ceiling of 7,218 feet. Its rate of
fire was 420 to 480 rounds per minute. Too heavy
to be transported readily, it was used in advanced
stationary positions. The Flak 40 was a 128-mm
weapon introduced in 1942. It fired twelve 26-
pound shells per minute to an altitude of nearly
35,000 feet. Heaviest of all was the Flak 88, a gun of
extreme versatility, which was used against ships
and tanks as well as aircraft. Many weapons histori-
ans consider it the premier artillery piece of World
War II. It lofted a 20-pound shell to 37,000 feet and
was renowned for its extreme accuracy.

See also ARTILLERY, GERMAN.

ITALY

Notoriously weak in armor and artillery, Italy never-
theless fielded four significant AAA weapons. Two
20-mm guns served the light AAA function. The 20-
mm Breda had the advantages of light weight and
mobility, whereas the 20-mm Scotti, more numer-
ous, was heavier but also had a high rate of fire.

Italy’s most important heavy AAA weapon was
the Cannone DA 75/46 C.A. Modello 34, which fired
a 14-pound shell to altitudes in excess of 27,000 feet.
Like the Cannone DA 90/53, which followed it, the
DA 75/46 was plagued by production problems,
which kept the numbers deployed quite small. Ger-
man forces, however, thought enough of the 75/46
that they readily took it into their AAA arsenal.

See also ARTILLERY, ITALIAN.

JAPAN
World War II Japanese military doctrine empha-
sized rapid, highly mobile conquest. As a result, the
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nation produced virtually no heavy artillery and
precious little antiaircraft artillery of note, relying
instead on a miscellany of naval weapons and
weapons captured from the Allies. The American
bombers that attacked the Japanese mainland dur-
ing 1944 and 1945 encountered far less flak than
their colleagues flying against Germany.
See also ARTILLERY, JAPANESE.

SOVIET UNION
The Soviet Union produced some fine artillery,
including the 85-mm AA Gun Model 1939, the
nation’s most important AAA weapon. The Model
1939 fired a 20-pound shell to 34,000 feet. As a
result of the BATTLE OF STALINGRAD and subse-
quent Red Army victories, huge numbers of Ger-
man 88-mm guns fell to the Soviets. These were
used extensively to supplement the Model 1939 for
fixed AAA defense.
See also ARTILLERY, SOVIET.

UNITED STATES

The principal U.S. AAA weapon was the MI 90-
mm gun, which could fire a 23-pound shell to an
altitude of 39,000 feet at an astounding rate of 27
rounds per minute. Ammunition was typically fit-
ted with altimeter or radar proximity fuses for
greater effectiveness. Between this behemoth and
the light AAA Maxson Mount was the medium MI
37-mm AA gun, which could fire 120 37-mm
rounds per minute to an altitude of 18,000 feet.

The Maxson Mount, the main U.S. light AAA
weapon, consisted of four .50-caliber Browning
machine guns mounted on an electrically driven
pedestal. With the four guns ganged in this fashion,
the Maxson could pour a stream of fire at the with-
ering rate of 2,400 rounds per minute, more intense
than any other AAA weapon. Even a marginally
competent gunner could achieve excellent results,
provided the attack aircraft drew within range.

See also ARTILLERY, U.S.

Further reading: Hogg, lan V. Allied Artillery of World
War Two. Ramsbur, U.K.: Crowood Press, 1998; Hogg,
Ian V., ed. The American Arsenal: World War 1I Official
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Tanks, Armored Cars, Anti-aircraft Guns, Ammunition,
Grenades, Mines. London: Greenhill, 2002; Hogg, Ian V.
British and American Artillery of World War II. London:
Greenbhill, 2002; Hogg, Ian V. German Artillery of World
War Two. London: Greenhill, 2002; Hogg, Ian V. Tiventi-
eth-Century Artillery: 300 of the World’s Greatest Artillery
Pieces. London: Friedman/Fairfax, 2001; Miiller, Werner.
German Flak in World War 1I 1939-1945. Atglen, Penn.:
Schiffer, 1998.

antiarmor weapons

The tank was developed during World War I as a
proposed answer to the trench warfare stalemate
on the western front. Not only could the vehi-
cles—when they worked—traverse trenches, their
armor was impervious to machine gun and rifle
fire. Although tanks were neither sufficiently
numerous nor sufficiently reliable to make a deci-
sive impact on combat in World War I, their
potential had been demonstrated, and, in the early
phases of World War II, the Germans used greatly
improved tanks to stunning effect in the early
BLITZKRIEG invasions. Antiarmor, or antitank,
weapons rapidly emerged as of great importance
in World War II. They were of two broad types:
antitank artillery and infantry antitank weapons.
A third category, the tank destroyer, is, in fact, a
fast, lightly armored tank and is therefore treated
in ARMOR, FRENCH; ARMOR, GERMAN; ARMOR,
ITALIAN; ARMOR, JAPANESE; ARMOR, SOVIET; and
ARMOR, U.S.

BRITISH ANTITANK ARTILLERY
The British fielded three major antitank guns, the
Ordnance, Q.F, 2 pdr, Ordnance, Q.E, 6 pdr, and
Ordnance, Q.F,, 17 pdr.

The Q.E 2 pdr fired a two-pound, 40-mm
round at 2,626 feet per second, which was capable
of piercing 2.08 inches of armor at 500 yards. It had
the advantage of being small and light and was
usually towed by a small truck or jeep. Its great fail-
ing as a weapon was that it had been designed pur-
suant to 1934 specifications, when tank armor was
relatively thin. By the time the war began, the gun
was obsolescent, if not obsolete, as German tanks
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were very heavily armored. Nevertheless, the gun
saw service throughout the war, especially in Far
East theaters against Japanese tanks, which were
much more lightly armored.

Two years after the Q.FE 2 pdr was ordered,
work was begun on the design of a heavier weapon.
However, the Q.F. 6 pdr was not deployed until late
in 1941. Yet it was a case of better late than never.
The new weapon (which would go through four
iterations, from Mk. I through Mk. IV) had a
muzzle velocity of 2,700 feet per second with a 6-
pound projectile, which could penetrate 2.7 inches
of armor at 1,000 yards. Although still outclassed
by the heaviest of German tanks, the 6 pdr could
handle a wide array of Axis armor.

By 1941, with the 6 pdr deployed, it was recog-
nized that an even heavier antitank gun was
required. The O.F. 17 pdr began production in
August 1942 and became the standard British anti-
tank gun by the final year of the war, 1945. The
17-pound projectile the large and heavy field gun
fired was of 3-inch caliber and could penetrate
more than 5 inches of armor at 1,000 yards. Even
the most advanced German tanks could not stand
up to it. Muzzle velocity was 2,900 feet per second.
While the 17-pound gun proved to be one of the
Allies’ most effective antiarmor weapons, it had the
disadvantage of being large, heavy, and awkward to
move. At 6,444 pounds, it was almost three times
the weight of the 2,471-pound 6 pdr.

FRENCH ANTITANK ARTILLERY

France fielded a number of 25-mm antitank guns,
the first, Canon léger de 25 antichar SA-L mle 1934,
was produced in 1934. This gun fired a 0.7-pound
projectile through 1.57 inches of armor at 440
yards—performance that was quite inadequate
against modern tanks. The Germans captured
many of these guns during the BATTLE oF FRANCE,
but even they found no use for them after 1942.

Much more impressive was the Canon de 47
antichar SA mle 1937. It fired a 47-mm, 3.8-pound
shell through 3.15 inches of armor at 220 yards.
The gun was good enough for the Germans to
employ against the Allied NORMANDY LANDINGS
(D-pAY) in 1944.

GERMAN ANTITANK ARTILLERY
German forces deployed three mainstream anti-
tank guns, the 3.7-cm Pak 35/36, the 5-cm Pak 338,
and the 7.5-cm Pak 40. In addition, relatively small
numbers of innovative taper-bore guns were pro-
duced. These featured special tungsten-core pro-
jectiles, with outer flanges of much softer metal.
The bore of the rifled barrel tapered, and as the
shell moved out of the barrel, its flanges folded.
This resulted in less loss of the gas produced by
detonation and, therefore, an increase in muzzle
velocity. The increased muzzle velocity, combined
with the extremely dense tungsten core of the pro-
jectile, resulted in enhanced armor penetration.

Pak stands for Panzerabwehrkanone, “antitank
gun,” and the 3.7-cm Pak 35/36, first produced in
the early 1930s, soon revealed its inadequacy
against the heavier tanks of World War II. Muzzle
velocity was 2,495 feet per second, projectile weight
was three-quarters of a pound, and armor penetra-
tion at 400 yards was a mere 1.48 inches.

The 5-cm Pak 38, which went into production
in 1939 and first saw service in summer 1940, fig-
ured importantly in the INVASION OF THE SOVIET
UNION in 1941. Its 4.45-pound shell left the muzzle
at 2,460 feet per second and could penetrate almost
4 inches of armor at 820 yards—quite effective
against just about any Allied tank. The guns were
produced in large quantities and in many versions,
including one that was modified for antiaircraft
use.

On the eve of the war, in 1939, German intelli-
gence began learning of the heavy armor planned
for the new generation of Soviet tanks. Accord-
ingly, a gun even heavier than the Pak 38 was
ordered. The 7.5-cm Pak 40 began production in
1940 and started to reach eastern front troops late
in 1941. It fired a 15-pound projectile at a muzzle
velocity of 2,460 feet per second and could pierce
3.86 inches of armor at 2,190 yards. At 500 yards,
penetration increased to some 6 inches. The versa-
tile gun could fire a wide range of ammunition and
was readily towed.

The taper-bore weapons were never produced
in great quantity, but their advantage was that they
produced significantly increased muzzle velocities
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that drove the tungsten-core shells through many
inches of armor. The extremely light 2.8-cm sPzB
41 threw a .27-pound shell through 2.205 inches of
armor at 400 yards. The 4.2-cm Pak 41 had a three-
quarter-pound projectile and could penetrate 2.835
inches of armor at 500 yards. The heavy 7.5-cm Pak
41 thrust a 5.5-pound round through 6.73 inches
of armor at 500 yards. These were advanced weap-
ons, but they were costly to produce. The tapered
bore required engineering to extremely close toler-
ances, and the tungsten required for the ammuni-
tion was very scarce in wartime Germany.

JAPANESE ANTITANK ARTILLERY

Japan fielded only one antiarmor gun of note, the
47-mm Antitank Gun Type 1. It fired a projectile
that weighed somewhat more than three pounds
and could penetrate no more than two inches of
armor at 1,000 yards. The limited penetration was
offset somewhat by two advantages. The gun could
be fired rapidly, at the rate of about 15 rounds per
minute, and it was light, just 1,660 pounds. Japa-
nese defensive doctrine during the Pacific cam-
paign typically took little advantage of the gun’s
mobility. Japanese defenders usually dug these
pieces into highly prepared static defenses, deter-
mined to die rather than retreat.

SOVIET ANTITANK ARTILLERY
The most important Soviet antitank guns were
several versions of a 45-mm and a 76.2-mm piece.
The M1942 45-mm gun fired a 3.151-pound pro-
jectile through 3.74 inches of armor at 330 yards,
inadequate against the best German tanks. The
M1942 76.2-mm gun, also called the ZiZ-2, was a
highly maneuverable, relatively lightweight piece—
3,770 pounds—that fired a 16.79-pound projectile
through 3.86 inches of armor at 545 yards. The gun
was widely used but, again, was barely adequate
against the more advanced German tanks.

UNITED STATES ANTITANK ARTILLERY
The two most important U.S. Army antitank guns
were the 37-mm M3 and the 3-inch M5. The first,
developed in the late 1930s, was inspired by the
German Pak 35/36, but with armor penetration of

just one inch at 1,000 yards, it was no match against
German tanks. Nevertheless, its light weight—just
912 pounds—was welcome in mobile and amphib-
ious operations, and it was sufficiently versatile to
have been produced in a quantity of 18,702 by the
end of the war.

The heavier M5 antitank gun was introduced
late in 1941, and while it proved to be a reliable
weapon, it was heavy at 5,580 pounds and required
a 6-by-6 truck for towing transport. It sent a 15.43-
pound projectile at a muzzle velocity of 2,600 feet
for armor penetration of 3.31 inches at a very
impressive 2,000 yards.

INFANTRY ANTITANK WEAPONS

The most familiar infantry antitank weapon was
the American BAzooxa. This weapon was so effec-
tive that the Germans imitated it in the Raketen-
panzerbiichse, or RpzB 43. This widely distributed
weapon electrically fired an 88-mm rocket projec-
tile to a maximum of 164 yards and could penetrate
more than 6 inches of armor. Almost twice as heavy
as the bazooka, it was also much longer and could
not be shoulder fired. Nevertheless, it was highly
effective against Allied tanks.

The Germans also fielded the Panzerfaust, or
“tank devil,” which was lightweight with a launch-
ing tube capable of projecting a hollow-charge
grenade. Introduced in 1943, the Panzerfaust was a
personal antitank weapon, operated by an individ-
ual soldier. The original model, Panzerfaust 30, had
a range of about 30 meters (just over 30 yards);
subsequently, a Panzerfaust 60 and Panzerfaust 100
were fielded. Over their short ranges, these weap-
ons launched a finned grenade, which could pene-
trate (in later models) nearly eight inches of armor.
Allied tanks were extremely vulnerable to such a
weapon. The disadvantage of the Panzerfaust was
that, although simple and cheap to produce, it
could be used only once, and that was a major
problem, as German raw materials resources dwin-
dled after 1943.

The British counterpart of the American
bazooka and German Panzerfaust was the Mk. 1
PIAT (Projector, Infantry, Anti-Tank). Although it
resembled the bazooka and the Panzerfaust, it did
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not use an electric charge to ignite the charge in the
projectile but, rather, a spring mechanism. The
weapon fired a 3-pound finned grenade a maxi-
mum of 370 yards (practical range was closer to
110 yards), which was capable of piercing even
heavy German armor. Although the weapon was an
effective tank killer, the British Tommies did not
much like it. It was a heavy load to carry at about
37 pounds, and it required two men to operate it.

Germany, Japan, and Britain fielded specially
designed antitank rifles, while the United States
produced antitank grenades that could be fired
from the standard M1 rifle. The German rifles were
all 7.92-caliber weapons, which fired armor-pierc-
ing rounds. Because these rounds could penetrate
no more than an inch of armor at about 300 yards,
the rifles were of very limited effectiveness against
modern tanks. The Japanese Antitank Rifle Type 97
fired a 20-mm round, which could penetrate 1.18
inches of armor at 273 yards, barely sufficient to
penetrate lightly armored tanks. Although the
weapon was of little use against American Sherman
tanks, the Japanese persisted in using it, and they
even developed a grenade that could be launched
from it. The British Boys Antitank Rifle fired a
13.97-mm round capable of penetrating 0.827
inches of armor at 330 yards. Long and heavy, the
Boys could be carried and operated by one man,
but they were most often mounted on a vehicle. Of
no use against modern tanks, they were employed
with success against such lightly armored vehicles
as armored cars.

The U.S. Army did not devote resources to
developing a weapon it considered of limited effec-
tiveness. Instead, the Antitank Rifle Grenade M9A1
was designed to be fired from the standard-issue
M1 rifle. Its range was a little over 100 yards, and its
hollow-charge warhead had an impressive four-
inch armor-piercing potential. The versatile gre-
nade could also be launched from an M1 carbine
using an M8 launcher attachment.

The British Grenade, Hand, Antitank, No. 75,
more familiarly known as the Hawkins Grenade,
could be thrown or laid as a mine to be detonated
by the weight of a tank’s treads. This grenade was
intended to disable the treads. The Grenade, Hand,

Antitank, No 74 (ST) was better known as a sticky
bomb because it was coated with an adhesive that
stuck to the side of the tank when thrown. The
drawback of this weapon was obvious: The adhe-
sive would stick to anything, including the hand or
glove of the would-be thrower.

The Soviets developed the RPG, the most suc-
cessful of which was the RPG 1943. Despite the
initials, which commonly denote rifle-propelled
grenade, the RPG 1943 was hand thrown. What
made it reasonably effective on lightly armored
tanks was a fabric tail that deployed as the grenade
was hurled. This tail ensured that the warhead end
of the grenade would strike the target, thereby
directing the blast toward—and, hopefully,
through—the armor plate.

The Soviet RPG 1943 was inspired by the Ger-
man Panzerwurfmine, an antiarmor hand grenade
that incorporated four canvas fins that unfolded
when the weapon was properly hurled. The fins
stabilized the flight of the grenade and directed its
hollow-charge warhead directly toward the target.
A surprisingly powerful weapon, it was capable of
penetrating most Allied armor plating.

Infantrymen devised and improvised other, less
conventional, antitank weapons. The best known
of these is the Molotov cocktail, named after Soviet
foreign minister VyAcHESLAV MoroTov and first
used during the Spanish Civil War in 1936-39. The
weapon, readily improvised, consisted of a glass
bottle filled with gasoline (or other combustible
liquid). An oil-soaked rag was tied around the bot-
tle’s neck, and, just before the bottle was thrown,
the rag would be ignited; it would act as the fuse
that touched off the gasoline when the bottle burst
against its target. Of little effect against armor
plate, the Molotov cocktail could be quite deadly if
aimed at any openings in the tank, such as vision
slits or engine louvers.

Japanese infantry troops sometimes made
KAMIKAZE attacks against Allied tanks. They would
load a backpack with about 20 pounds of high
explosive to create a satchel charge. As the target
tank approached, the soldier, backpack on his
back, would dive under the tank and simultane-
ously pull a lanyard that would ignite a short time-
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delay fuse. As the tank rolled over the soldier, the
backpack would ignite, destroying both the tank
and the attacker. In a somewhat more humane
version of this type of attack, the Soviets experi-
mented with affixing a satchel charge to the back
of a dog. A wooden rod projected from the top of
the dog’s back pack. The dog would be sent toward
an approaching tank, which, when it rolled over
the dog, would push the projecting rod. The rod
was attached to an ignition device, which deto-
nated the explosives—to the detriment of the tank
as well as the dog. This antitank method was rarely
used.

See also ARTILLERY, BRITISH; ARTILLERY, FRENCH;
ARTILLERY, GERMAN; ARTILLERY, ITALTAN;ARTILLERY,
JAPANESE; ARTILLERY, SOVIET; and ARTILLERY, U.S.

Further reading: Chamberlain, Peter. Anti-Tank Weap-
ons. New York: Arco, 1975; Norris, John. Anti-Tank
Weapons. London and New York: Brassey’s, 1997; Quarry,
Bruce, and Mike Spick. An Illustrated Guide to Tank Bust-
ers. Englewood Cliffs, N.J.: Prentice Hall, 1987.

Anti-Comintern Pact

The Anti-Comintern Pact was concluded on
November 25, 1936, at Berlin between Germany
and Japan. On November 6 of the following year,
Italy joined Germany and Japan in the pact.
Ostensibly a defensive alliance against the per-
ceived menace of the Soviet-controlled “Com-
munistic International,” or Comintern, the
document was also the formal basis of the Tokyo-
Berlin-Rome Axis, the World War II ideological
and military alliance among Germany, Japan, and
Italy.

The Bolsheviks formed the Soviet Union in
1922 after the Russian civil war. Through the
Communist International, or Comintern, the
Soviet Union intended to operate as the center of
world revolution, dedicated to the overthrow of
capitalism everywhere. The Comintern created a
high degree of instability throughout Europe, add-
ing to the instability wrought by the politically and
economically punitive TREATY OF VERSAILLES in
Germany and its former World War I allies. In the

1930s, the Italian fascists and the German Nazis, as
well as the Japanese militarists, sought to legiti-
mate themselves, especially in the eyes of the West-
ern democracies, by portraying themselves as
united against Soviet expansion. The two Anti-
Comintern Pacts defined, albeit vaguely, that uni-
fied front.

The 1936 document is brief enough to repro-
duce its entire substantive text:

The Imperial Government of Japan and the Gov-
ernment of Germany, In cognizance of the fact
that the object of the Communistic International
(the so-called Komintern) is the disintegration
of, and the commission of violence against,
existing States by the exercise of all means at its
command;

Believing that the toleration of interference by
the Communistic International in the internal
affairs of nations not only endangers their inter-
nal peace and social welfare, but threatens the
general peace of the world;

Desiring to cooperate for defence against com-
munistic disintegration, have agreed as follows:

Article i

The High Contracting States agree that they will
mutually keep each other informed concern-
ing the activities of the Communistic Interna-
tional, will confer upon the necessary measures
of defence, and will carry out such measures in
close cooperation.

Article ii

The High Contracting States will jointly invite
third States whose internal peace is menaced
by the disintegrating work of the Communistic
International, to adopt defensive measures in the
spirit of the present Agreement or to participate
in the present Agreement.

Article iii

The Japanese and German texts are each valid as
the original text of this Agreement. The Agree-
ment shall come into force on the day of its
signature and shall remain in force for the term
of five years. The High Contracting States will,
in a reasonable time before the expiration of the
said term, come to an understanding upon the
further manner of their cooperation . . .
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Supplementary Protocol to the Agreement
Guarding against the Communistic International
on the occasion of the signature this day of the
Agreement guarding against the Communistic
International the undersigned plenipotentiaries
have agreed as follows:

(a) The competent authorities of both High
Contracting States will closely cooperate in the
exchange of reports on the activities of the
Communistic International and on measures of
information and defence against the Communis-
tic International.

(b) The competent authorities of both High
Contracting States will, within the framework of
the existing law, take stringent measures against
those who at home or abroad work on direct or
indirect duty of the Communistic International
or assist its disintegrating activities.

(c) To facilitate the cooperation of the compe-
tent authorities of the two High Contracting
States as set out in (a) above, a standing com-
mittee shall be established. By this committee
the further measures to be adopted in order to
counter the disintegrating activities of the Com-
munistic International shall be considered and
conferred upon ...

with Germany and Japan, who for their part are
animated by like determination to defend them-
selves against the Communist International,

Have, in conformity with Article II of the Agree-
ment against the Communist International con-
cluded at Berlin on November 25, 1936, by
Germany and Japan, agreed upon the following:

Article 1

Ttaly becomes a party to the Agreement against the
Communist International and to the Supplemen-
tary Protocol concluded on November 25, 1936,
between Germany and Japan, the text of which is
included in the Annex to the present Protocol.

Article 2

The three Powers signatory to the present Pro-
tocol agree that Italy will be considered as an
original signatory to the Agreement and Supple-
mentary Protocol mentioned in the preceding
Article, the signing of the present Protocol being
equivalent to the signature of the original text
of the aforesaid Agreement and Supplementary
Protocol.

Article 3
The present Protocol shall constitute an integral
part of the above-mentioned Agreement and

In signing on to the pact, Italy joined Germany
and Japan to oppose the expansion of Soviet com-
munism, thereby creating the kernel of the Axis
that would oppose the Allies during World War II.
The substantive text of 1937 follows:

Supplementary Protocol.

Article 4

The present Protocol is drawn up in Italian, Japa-
nese, and German, each text being considered
authentic. It shall enter into effect on the date of

The Italian Government; the Government of the
German Reich, and the Imperial Government
of Japan,

Considering that the Communist International
continues constantly to imperil the civilized
world in the Occident and Orient, disturbing
and destroying peace and order,

Considering that only close collaboration look-
ing to the maintenance of peace and order can
limit and remove that peril,

Considering that Italy—who with the advent of
the Fascist regime has with inflexible determina-
tion combated that peril and rid her territory of
the Communist International—has decided to
align herself against the common enemy along

signature.

Further reading: Martel, Gordon, ed. The Origins of the
Second World War Reconsidered: A.J.P. Taylor and the
Historians. 2d ed. New York: Routledge, 1999; Overy,
Richard. The Road to War. New York: Penguin USA,
2000; Taylor, A. J. P. The Origins of the Second World War.
New York: Touchstone, 1996.

Antonescu, lon (1882-1946) Romanian
dictator during the World War Il era

As dictator of Romania during World War IJ,

Antonescu aligned his nation with the Axis. He was

born in Pitesti, Romania, on June 15, 1882, and

served in the Romanian army during World War 1.
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After the armistice, he remained in the army as
military attaché in Paris and then in London.
Returning to Romania, he became chief of the gen-
eral staff in 1934, then minister of defense in 1937.
After King Carol II created a new dictatorial gov-
ernment in 1938, Antonescu was dismissed as min-
ister because he was associated with the Romanian
fascist party known as the IroN Guarp. But in
1940, it was Antonescu and the Iron Guard who
came into power following the June-September
partition of Romania among the Axis powers and
the Soviet Union.

Antonescu consciously emulated ApoLr HITLER
in setting himself up as absolute dictator of the
remaining portion of Romania, and he vowed alle-
giance to Germany. When his own Iron Guard insti-
tuted a reign of terror and corruption during
1940-41, Antonescu successfully suppressed the
group, then recovered widespread public favor by
instituting a program of domestic reform. He
brought the country into World War II on the side of
Germany, pouring massive numbers of troops into
what became the lost cause of the Russian front.

There is no question that Antonescu was a fascist
tyrant, yet he was substantially less brutal than Hit-
ler or the leaders of other Axis regimes. Nevertheless,
as Romanian war losses escalated and the civilian
population suffered, support for Antonescu eroded,
and the nation’s new king, Michael, led a successful
coup d’état against him in August 1944. Deposed,
Antonescu was imprisoned, then tried by officials of
the new communist regime in the Romanian Com-
munist People’s Court. Convicted of war crimes, he
was executed near Jilava on June 1, 1946.

Further reading: Dragan, Iosif Constantin. Antonescu:
Marshal and Ruler of Romania, 1940—1944. Timosoara,
Romania: Europa Nova, 1995; Watts, Larry. L. Romanian
Cassandra. Boulder, Colo.: East European Monographs,
1993.

ANZAC

ANZAC is an acronym for Australian and New
Zealand Army Corps, a military formation created
during World War I, in December 1914, by com-

bining the Australian Imperial Force and New Zea-
land Expeditionary Force stationed in Egypt under
the command of Lt. Gen. William Birdwood. It is
believed that the acronym originated with Sgt. K.
M. Little, a New Zealand clerk in Birdwood’s head-
quarters, who needed something that would fit on
a rubber stamp. Before the end of World War I,
Anzac was used as a label for any Australian or New
Zealand soldier.

A new Anzac Corps was formed during the
World War II campaign in GREECE in 1941, and the
acronym ANZAC was loosely applied to Australian
and New Zealand forces throughout the war, while
Anzac continued to serve as a familiar name for
Australian and New Zealand troops, much as G.1I.
served for Americans.

Further reading: “Anzac,” in Oxford Companion to New
Zealand Military History, lan McGibbon, ed. Oxford and
New York: Oxford University Press, 2000.

Anzio Campaign

The ItaL1AN CAMPAIGN proved to be far more dif-
ficult than Allied planners had imagined, and when
the advance that followed the SaLErNO landings
stalled, it was decided to make a second landing on
Italy’s west coast in an effort to break through the
Winter Line and speed up the capture of Rome. In
conference at Marakesh, the Allies decided on
Operation Shingle, sending Maj. Gen. JouN Lucas
with elements of the VI Corps of the Fifth U.S.
Army to land along a 15-mile beachhead near the
resort town of Anzio, 30 miles south of Rome, on
January 22, 1944. Units committed to the landings
included the U.S. 3d Infantry Division; the British
Ist Infantry Division and 46th Royal Tank Regi-
ment; the US. 751st Tank Battalion, the 504th
Parachute Infantry Regiment of the 82nd Airborne
Division, and the 509th Parachute Infantry Battal-
ion; two British Commando battalions; and three
battalions of U.S. Army Rangers. The U.S. 45th
Infantry Division and Combat Command A (CCA),
a regimental-sized unit of the U.S. Ist Armored
Division, were to land as reinforcements once the
beachhead was established.
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The landings were textbook perfect and
encountered very little German resistance. Progress
inland was rapid, with British and American units
attaining their first day’s objectives by noon. Before
the end of the day, they had advanced three to four
miles. Indeed, the Germans did not anticipate an
amphibious assault at this time or place, but Lucas
failed to move aggressively and thus lost the advan-
tage gained by the element of surprise. Over the
next week, his units busied themselves with con-
solidating their positions preparatory to the major
breakout. This gave the Germans ample time to
redeploy, and what had started with an easy land-
ing would stretch agonizingly into a savage four-
month campaign. Although Lucas would receive
much blame, he was, in fact, acting on his under-
standing of the orders of Fifth Army commander
Gen. Mark Crark. Clark outlined two missions
for VI Corps: to divert enemy strength from the
south and to prepare defensive positions in antici-
pation of a violent German counterattack. He was
further instructed to advance toward the Alban
Hills and points east to link up with the rest of
Fifth Army seven days after the landings. Lucas did
not see his mission as immediately capturing the
Alban Hills.

In support of the landings, some 2,600 Allied
aircraft were available, as was a large naval flotilla,
comprising ships from six nations. To preserve the
element of surprise, the naval forces did not launch
a major preinvasion bombardment.

German general ALBERT KESSELRING ordered a
counterattack for January 28, but his subordinate
commander, Eberhard von Mackensen, requested
postponement until February 1, by which time the
Fourteenth German Army in the area numbered
some 70,000 troops. Lucas now raced to press the
attack so that he could link up with Fifth Army
forces in the south before the Germans counterat-
tacked. However, thanks in no small measure to the
vagueness of Clark’s orders, Lucas had sacrificed
the advantages of the surprise achieved by the
landings. Kesselring had deployed a cordon around
Lucas. Rangers under Col. William O. Darby made
an initial attack on Cisterna. The 1st and 3rd
Ranger Battalions were to spearhead the assault,

infiltrating the German lines to seize Cisterna until
the 4th Rangers and 15th Infantry arrived. The
German defenders, however, ambushed the Rang-
ers. Of 767 men in the two battalions, only a half
dozen returned to Allied lines. By January 30, Lucas
had suffered 5,100 casualties, 3,000 American and
2,100 British. He was forced to relinquish the
offensive and assume a defensive posture.

Yet the picture was not entirely bleak. Thanks to
the Allies’ having broken German UrTRA codes,
Lucas had a remarkably thorough picture of Mack-
ensen’s plans and the German tank strength in the
area. This allowed him to make a highly effective
defense, which was very costly to the German
counterattackers. Moreover, while Kesselring antic-
ipated achieving a high degree of surprise with a
counteroffensive near Aprilia, the Ultra decrypts
tipped the Allies off, and the major operation was
checked by February 20, just four days after it had
been launched. Not only did the counteroffensive
fail to push the Allied troops back, it cost the Ger-
mans 5,389 casualties.

Yet Lucas’s superiors were persuaded that wars
are not won by defensive operations, no matter
how well executed, and, on February 22, Lucas was
relieved and replaced by his deputy commander,
the highly aggressive Maj. Gen. Lucian TRUSCOTT.
He quickly beat back a renewed German assault on
February 29, and it was now Kesselring’s turn to
readjust his objectives. He had hoped to wipe out
the landings. He now knew this would not happen.
Nevertheless, this tenacious commander main-
tained a stout perimeter around the Allies and kept
their positions under almost continuous fire. What
he could not prevent, however, was the steady rein-
forcement of VI Corps. Nevertheless, it was not
until spring that Truscott felt sufficiently strong to
make the final breakout.

On the morning of May 23, he opened an artil-
lery barrage on the Cisterna front, followed by
violent armor and infantry attacks along the entire
line of German defenders. By that evening, the
enemy’s main line of resistance had been breached.
Cisterna, long the nexus of German strength, fell
on May 25, and on that same day, elements of VI
Corps began the link up with the main body of the
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Fifth Army—the union that was supposed to have
taken place within one week of the Anzio landings.
The Anzio Campaign was concluded. During
the campaign, the Allied VI Corps had suffered
29,200 combat casualties (4,400 killed, 18,000
wounded, 6,800 prisoners or missing) and 37,000
noncombat casualties. German losses were about
40,000, including 5,000 killed and 4,838 captured.
They were losses the Germans could not replace.
There can be no doubt that the campaign failed
in its immediate objectives of outflanking the Ger-
man positions and thereby restoring mobility to
the Italian campaign and speeding the capture of
Rome. Lucas complained that he had never been
provided forces adequate to his mission, and most
recent historians agree, although most also believe
that Lucas was, indeed, insufficiently aggressive.
Costly and disappointing as it was, however, the
Anzio Campaign did, in effect, monopolize the
troops of the German Fourteenth Army for four
months, preventing these forces from being
deployed elsewhere. The campaign intensified a

war of attrition the Germans simply could not
afford.

Further Reading: Allen, William L. Anzio: Edge of Disas-
ter. New York: Elsevier-Dutton, 1978; Blumenson, Mar-
tin. Anzio: The Gamble That Failed. New York: Cooper
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Norman: University of Oklahoma Press, 1994.

appeasement policy

In May 1937, NEviLLE CHAMBERLAIN replaced the
retiring STANLEY BALDWIN as prime minister of
Great Britain. Against the vigorous objections of a
faction of Parliament led by WinsToN CHURCHILL,
the Baldwin government had maintained an essen-
tially pacifist policy with regard to preparedness for
war. At the same time, Great Britain was bound by
a number of military treaties, chiefly with FRANCE,
CZzECHOSLOVAKIA, and PorLanp, which could well
draw Great Britain into war if any of those nations
were attacked. Seeking a means of avoiding con-
flict, Chamberlain proposed a policy of “active
appeasement” with regard to an increasingly vora-

cious GErRMANY. Chamberlain’s idea was to dis-
cover what ApoLr HiTLErR wanted and then, if
possible, to give it to him. In this way, Chamberlain
hoped to conserve military resources to fight what
his government considered the most immediate
and serious war threats: from ITaLy and JAPAN, not
from Germany.

On March 13, 1938, Hitler invaded AusTRIa,
his army receiving opposition from neither Italy (at
the time perceived as a potential rival to Germany)
nor from Austria itself. Hitler proclaimed
ANScHLUSS, the joining of Austria to Germany as a
province of the German Reich, or government.

The easy success of Anschluss emboldened Hit-
ler and put Germany in position to make its next
move—into Czechoslovakia. Although he was
intent on appeasing Hitler, Chamberlain warned
him to negotiate with the Czechs. In response, Hit-
ler blustered and stood firm. For his part, Cham-
berlain caved in. Hat in hand, as it were, he flew (in
an age when executives of state rarely traveled by
air) to BERCHTESGADEN, Hitler’s Bavarian moun-
tain retreat, and simply proposed to give Hitler all
that he demanded. Almost taken aback by this
bounty, Hitler demanded cession of the SUDETEN-
LAND, the German-speaking region of Czechoslo-
vakia. Chamberlain agreed, asking only that Hitler
delay invasion until he could persuade Paris and
Prague to go along with the plan.

[

British prime minister Neville Chamberlain returns
from the Munich Conference. (Author’s collection)
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The French government was appalled by the
proposal and appealed to President FRANKLIN D.
RoosevELT, who was, however, unable to move
Congress to alter U.S. neutrality. Thus rebuffed,
France declined to stand alone against Germany
and agreed to hand over the Sudetenland to Hitler.
Pursuant to this agreement, Chamberlain orga-
nized the MuNicH CONFERENCE on September
29-30, 1938, which formalized the betrayal of the
Czechs, ceding the Sudetenland to Germany in
return for Hitler’s pledge that he make no more
territorial demands in Europe.

Chamberlain returned to London from the
Munich Conference and announced the triumph
of “active appeasement,” declaring that he brought
back from Hitler “peace for our time.” The sense of
relief was short lived. On March 16, 1939, Hitler
effectively repudiated his pledge to take no more
territory when he sent German army units to
occupy Prague. The entire Czech nation suddenly
ceased to exist, and Poland would be next. The
appeasement policy not only failed to avert war, it
made war inevitable by encouraging Hitler in his
program of territorial aggression.

Further reading: Adams, R. J. Q. British Politics and For-
eign Policy in the Age of Appeasement, 1935-39. Palo Alto,
Calif.: Stanford University Press, 1994; McDonough,
Frank. Hitler, Chamberlain and Appeasement. Cam-
bridge: Cambridge University Press, 2002; Schmitz,
David E, and Richard D. Challener, eds. Appeasement in
Europe: A Reassessment of U.S. Policies. Westport, Conn.:
Greenwood Publishing Group, 1990.

Arctic convoy operations

The Allies’ merchant marine resources undertook
some of the most arduous and dangerous missions
of World War II, and none was more harrowing than
the Arctic convoys that transported war materiel
from ports in Great Britain and Iceland to the Sovi-
ets. Some 4.43 million tons of supplies were shipped
by Arctic convoys, representing 22.7 percent of the
supplies the USSR received under LEND LEASE.
Losses were very high: 7.8 percent of ships bound for
Soviet ports were sunk, as were 3.8 percent of those

returning. This loss rate was much higher than the
rate for all other convoy routes. The first Arctic con-
voy sailed on August 21, 1944, from Scotland; the
last convoy sailed on April 16, 1945.

The Arctic convoy routes connected Great Brit-
ain and Iceland with Soviet ports via the Norwegian
and Barents Seas, but they were restricted by climate
and geography, particularly the extent of ice fields.
These same conditions, however, made it more dif-
ficult for submarines as well as surface raiders to
attack convoys. Also, the long Arctic nights provided
a welcome cloak of darkness. Counterbalancing
these advantages was the necessity of hugging the
Norwegian coast to avoid ice, which meant that con-
voys were thrust closer to German coastal forces
stationed there. Escort vessels consisted mainly of a
close escort of DESTROYERs and distant escort of
CRUISERS. Most of these were Royal Navy ships, but
the U.S. and Soviet navies also supplied escort ships.
Air support was used but was severely limited by
range and weather conditions.

All the convoys were dangerous, but Convoy
PQ17, which sailed from Iceland on June 27, 1942,
demonstrated just how disastrously dangerous this
mission could be. Attacked by submarines and air-
craft, 26 of the convoy’s 37 ships were sunk with
the loss of 3,850 trucks and vehicles, 430 tanks, and
2,500 aircraft. Thanks to efficient rescue and recov-
ery, only 153 merchant seamen were lost—a
remarkably small number, considering the number
of ships sunk.

Further reading: Edwards, Bernard. The Road to Russia:
Arctic Convoys, 1942. Annapolis, Md.: Naval Institute
Press, 2003; Kemp, Paul. Convoy: Drama in Arctic Waters.
London: Book Sales, 2003; Schofield, Brian Betham.
The Arctic Convoys. London: Macdonald & Jane’s, 1977;
Smith, Peter C. Arctic Victory: The Story of Convoy PQIS.
Manchester, U.K.: Crecy, 1995; Woodman, Richard. Arc-
tic Convoys 1941-1945. London: Trafalgar Square, 1996.

Ardennes, Battle of the (Battle of the
Bulge)

One of the key battles of World War II in Europe,
the so-called Battle of the Bulge was the final Ger-
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man offensive of the war and came as a great sur-
prise to the Allies, who widely assumed that the
German armies had been beaten to the point that
they were incapable of any offensive action. In sum,
the battle began on December 16, 1944, when 25
German divisions attacked a thinly held portion of
the Allied lines in the Belgian Ardennes Forest. Ini-
tially, the attack broke through the five green or
recuperating U.S. divisions that had been assigned
to what was considered a quiet sector, and the bat-
tle took its popular name from the bulge, or salient,
the Germans achieved by penetrating nearly as far
west as the Meuse River. The German plan was to
cross the Meuse and divide Allied forces by pene-
trating all the way to Antwerp, Netherlands, the
Allies’ principal supply port. When Allied high
command recognized the danger posed by the sur-
prise offensive, reinforcements were rushed to the
area, and the U.S. 101st Airborne and U.S. 10th
Armored Division were ordered to hold Bastogne,
completely encircled by the Germans, at all costs,
until the main body of reinforcements could arrive.
In bitter winter action, Bastogne was held, and ele-
ments of the U.S. First and Third Armies, sup-
ported by heavy British and U.S. air support
(initially delayed by bad weather), managed to turn
a potential Allied catastrophe into a decisive Ger-
man defeat, after which, for the rest of the war,
German forces were continually on the defensive
and continually in retreat. It was the largest single
battle fought by U.S. troops in Europe.

Some military historians look upon the
Ardennes offensive as evidence of AboLF HITLERS
heedless desperation in the closing phase of the
war. There is a certain merit in this view, but the
offensive was also a brilliantly staged, bold, violent,
and ruthless thrust, which came remarkably close
to achieving its objective of splitting the Allied
lines and capturing the Allies’ most important sup-
ply port. Hitler’s generals made highly effective use
of the element of surprise and, even more, of the
weather. By attacking during a prolonged winter
storm, they ensured that the Allies’ overwhelm-
ingly superior air power would be useless, at least

in the important early stages of the offensive. It is
unclear whether Hitler actually imagined that vic-
tory in this battle would reverse the course of his
defeat. However, he had rational reason to hope
that such a victory would so dispirit the Allies that
they would negotiate a peace rather than demand
unconditional surrender.

For purposes of this offensive, Hitler created
the Sixth SS Panzer Army, consisting of four Panzer
divisions under the command of Joser A. “Sepp”
DieTrICH, an SS officer both fierce and trusted.
From the northern Ardennes in the vicinity of
Monschau, Dietrich would lead the Schwerpunkt
(principal thrust) of a classic BLiTzkRrIEG offensive.
Supplementing this principal thrust would be
another new Panzer force, the Fifth SS Panzer
Army, under Hasso-ECCARD VON MANTEUFFEL,
assigned to attack in the center, and, in the south,
the Seventh Army, under Lt. Gen. Erich Branden-
berger. In all, German strength amounted to 30
divisions with grossly inadequate air support—
about 1,000 fighters—from the badly depleted
Luftwaffe (Brig. Gen. Dietrich Peltz’s 2nd Fighter
Corps).

As the Allies had deceived Hitler before and
during the NoRMANDY LANDINGS (D-pAY), so Hit-
ler and his commanders prepared their massive
offensive, code named “Wacht am Rhein” (“Watch
on the Rhine,” suggesting a defensive operation) in
profound and highly effective secrecy, even deceiv-
ing and bypassing the German commander in
chief, GErp voN RuNDsTEDT. This was under-
standable, because the realistic Rundstedt would
doubtless have tried to veto a plan that seemed
ultimately doomed to fail, even if successful in the
short term. Even the commander Hitler chose to
carry out the operation, WALTHER MODEL, thought
the offensive too ambitious and suggested a modi-
fied operation he considered more feasible. Hitler
listened but rejected the proposal out of hand.

The offensive included an AIRBORNE ASSAULT,
which the Germans had not used since the very
earliest days of the war, and a special unit, the
150th SS Brigade under OTTO SKORZENY, the bril-
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liant special forces commander who had success-
fully pulled off the rescue of overthrown Italian
dictator BENrTO MUssoLINI. The paratroops were
to secure and hold key Meuse bridges in order to
facilitate the German advance after it had broken
through the Allied lines, and Skorzeny’s command,
which included English-speaking troops dressed in
American uniforms and driving American vehicles,
was to infiltrate and disrupt the American rear
area. Unfortunately for the Germans, the airborne
drops were poorly executed, the troops landing too
widely dispersed to carry out their mission against
the bridges. While Skorzeny’s forces did cause sig-
nificant confusion, they achieved little of tactical
significance, and soldiers captured in American
uniforms were summarily executed. Nevertheless,
the very tip of Dietrich’s 1st SS Panzer Division,
Col. Joachim Peiper’s armored Kampfgruppe, made
an early lightning thrust deep into American-held
territory, through Malmédy, Belgium (see MaL-
MEDY MASSACRE), west of which it was finally
destroyed.

As Hitler took advantage of the weather, so he
exploited Allied weakness in the Ardennes sector.
U.S. Lt. Gen. CourTNEY HODGES, in command of
the First Army (part of the Twelfth Army Group
commanded by Gen. OMAR BraDLEY), had respon-
sibility for Ardennes, but, acting in accordance
with Bradley’s instructions and those of higher
Allied command, concentrated on the Aachen area
with the object of capturing the vital Roer dams.
The 80-mile Ardennes front was regarded as a
quiet sector, which could be adequately defended
by battle-weary units in need of rest and recupera-
tion and by green units, which could benefit from
gradual exposure to the line. In place at the time of
the initial attack were the 99th and 106th Divisions
from the First Army’s V Corps, and the 28th and
4th Divisions from VIII Corps. The 9th Armored
Division was held in reserve. Hodges and his supe-
riors believed that careful intelligence would pro-
vide warning of any highly unlikely build-up of
German forces in the area, affording sufficient time
to reinforce the position, if necessary. However, the
Germans were carrying out their build-up in such
secrecy, amid absolute radio silence and under

cover of weather that grounded Allied aerial recon-
naissance, that neither Hodges, nor Bradley, nor
British general SIR BERNARD Law MONTGOMERY,
overall commander of Allied ground forces, were
aware of the gathering danger. The only clue came
from Uvrrra intercepts and decrypts, which
revealed a build-up, but which the Allied com-
manders dismissed as a build-up being assembled
to counter the next Allied offensive.

The attack, then, at 5:30 on the morning of
December 16, came as a complete surprise. Worse,
because German artillery had knocked out tele-
phone lines, word of the attack reached Bradley’s
headquarters only after much delay and, even then,
was misinterpreted as merely a local attack. Brad-
ley’s conclusions was overruled by the judgment of
Supreme Allied Commander DwigHT D. EIsEN-
HOWER, who ordered the 10th Armored Division
of GEORGE S. Parton’s Third U.S. Army and the
7th Armored Division of the Ninth U.S. Army to
reinforce the Ardennes line. This enabled the belea-
guered 99th Division, reinforced by the Ist, 2nd,
and 9th, to hold out against the attack in the north,
while the 4th held the line against Brandenberger
in the south. But between these, in the center,
which had been hit hardest, resistance by the U.S.
28th and 106th Divisions collapsed. Two regiments
of the 106th were captured, and a third division,
reinforced by the 7th Armored Division, held St.
Vith until December 22, when these units were
ordered to withdraw to a position behind the Salm
River. Despite this withdrawal, Allied high com-
mand deemed the village of Bastogne, with its
important crossroads, too important to lose. The
101st Airborne and the 10th Armored Division
were ordered to hold it, even as Manteuffel encir-
cled it. Throughout the rest of the Ardennes offen-
sive, Bastogne would form an Allied enclave within
newly acquired German territory.

In the meantime, Ultra decrypts persuaded
Eisenhower that the German objective was the
Meuse. On December 19, accordingly, Eisenhower
suspended the general Allied offensive and ordered
Patton to turn his entire Third Army from its
ongoing westward advance 90° to the north. His
mission was to counterattack—massively—in the
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Ardennes. The speed and efficiency with which
Patton carried out this change in direction was one
of the most remarkable tactical achievements of
the entire war, and it spelled the beginning of the
end of the German offensive. Patton would not
only relieve the encircled 101st Airborne and 10th
Armored Division, he would enable Hodges to
realign his First U.S. Army and thereby transform
his posture from one of defense to counterattack.

Dietrich’s advance in the north was thwarted,
but Manteuffel, in the central position, continued to
drive on. Hitler gave permission to transfer the bulk
of the attack to support Manteuffel, who reached the
village of Foy-Notre Dame, a mere three miles east
of the Meuse, on December 24. However, by Decem-
ber 22, the weather improved, allowing the Allies to
call in air support, which they did—massively—fly-
ing 1,300 sorties on December 23 and some 2,000
on December 24. The effect was devastating on Ger-
man supply lines, which had already been stretched
to the breaking point. The Luftwaffe launched a
truly desperate raid on Allied airfields on January 1,
managing to destroy some 156 Allied aircraft, but at
a staggering loss of more than 300 of its own craft.
Already reeling, the Luftwaffe was now neutralized
as an effective force in the war.

Manteuffel’s advance to Foy-Notre Dame
marked the farthest extent of the German “bulge.”
Pounded by Hodges from the north and drained by
the continued resistance of encircled Bastogne,
Manteuffel stalled. On January 3, Hodges’s VII
Corps attacked southward against Manteuffel,
intending to crush him in a pincer action, of which
Patton’s Third Army formed the northward thrust.
Once again, however, the weather intervened,
bringing heavy snows that slowed the advance of
both American armies, and it was not until January
16 that Hodges and Patton converged on Houffal-
ize, by which time Manteuffel had withdrawn.
Thus, an opportunity to destroy outright most of
the German units committed to the offensive was
lost. Nevertheless, the Americans inflicted some
100,000 casualties against an attacking force of
500,000, suffering, in turn, casualties almost as
heavy. Yet there was no doubt as to the victor. The
last German offensive had been crushed, and

whereas the Americans could make up their losses,
the Germans could not. Hitler’s gamble at the
Ardennes had spent much of his irreplaceable last
combat-worthy reserves and had exposed his Luft-
walffe, already in extremity, to a blow that effectively
destroyed it.

Further reading: Astor, Gerald. A Blood-Dimmed Tide:
The Battle of the Bulge by the Men Who Fought It. New
York: Dell, 1998; MacDonald, Charles B. A Time for
Trumpets: The Untold Story of the Battle of the Bulge. New
York: Morrow, 1984; Toland, John. Battle: The Story of the
Bulge. Lincoln: University of Nebraska Press, 1999.

armed neutrality, U.S.

The U.S. NEuTRALITY AcTs of 1935, 1937, and
1939 ostensibly codified in law U.S. neutrality in
the gathering European conflict. However, each
act also incrementally aligned the “neutral” United
States with the Allies and against Germany and
Italy. Although in its original form the final Neu-
trality Act (1939) prohibited the arming of mer-
chant vessels, Congress amended the act on
November 17, 1941, after encounters with Ger-
man U-boats and the torpedoing of the U.S.
destroyer Reuben James. The amendment autho-
rized the arming of merchant vessels and permit-
ted these ships to transport cargoes directly to the
ports of the belligerents. This amendment offi-
cially inaugurated a U.S. policy of armed neutral-
ity—which, of course, proved short lived, since
the Japanese attack on PEARL HARBOR on Decem-
ber 7, 1941, immediately thrust the United States
into the war.

Even before passage of the amendment, the
United States had clearly embarked on a de facto
policy of armed neutrality, the first major feature
of which was passage of the nation’s first ever
peacetime draft in September 1940. The ABC-1
STAFF AGREEMENT, concluded between British and
American military and naval officials on March
27, 1941, stipulated that the U.S. Navy’s Atlantic
Fleet would begin assisting the Royal Navy in
Atlantic convoy escort duty as soon as it was able.
This may be seen as the effective commencement
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of armed neutrality. On April 10, 1941, the U.S.
destroyer Niblack depth charged a German U-boat
while rescuing the crew of a torpedoed Dutch
freighter. This was the first hostile U.S. naval
action against a vessel of the Axis powers. Between
this event and Pearl Harbor, a low-intensity, unde-
clared naval war existed between the United States
and Germany in the Atlantic (see NAVAL WAR WITH
GERMANY, UNDECLARED [1940-1941]). On Sep-
tember 11, the U.S. freighter Montana was sunk en
route to Iceland; on September 19, the armed U.S.-
Panamanian freighter Pink Star, also bound for
Iceland, was torpedoed and sunk; on September
27, the U.S.-Panamanian tanker I. C. White was
sunk en route to South Africa; on October 16, the
U.S. tanker W. C. Teagle and the U.S.-Panamanian
freighter Bold Venture were sunk; on October 17,
the destroyer Kearny was torpedoed and damaged
with the loss of 11 American sailors; on October
19, the U.S. freighter Lehigh was sunk in the south
Atlantic; on October 30, the U.S.-Panamanian
armed tanker Salinas was damaged by German
torpedoes; and on October 31, the U.S. destroyer
Reuben James was sunk with the loss of 115 sailors.
On November 24, U.S. Army troops were sent to
occupy Dutch Guiana (Suriname) on the north-
east Atlantic coast of South America. The objective
was to protect the bauxite (aluminum ore) mines
there.

Further reading: Kemp, Peter. Decision at Sea: The Con-
voy Escorts. New York: Elsevier-Dutton, 1978; Matson,
Robert W. Neutrality and Navicerts: Britain, the United
States, and Economic Warfare, 1939—-1940. London: Tay-
lor & Francis, 1994; Rhodes, Benjamin D. United States
Foreign Policy in the Interwar Period, 1918—1941: The
Golden Age of American Diplomatic and Military Com-
placency. New York: Praeger, 2001.

armor, British

The most important category of armored vehicle
is, of course, the tank, and, during World War I, the
British took the lead in developing this weapon.
They continued work during the interwar years
but, in a political climate of wishful pacifism, soon

lost their pioneering advantage. As a result, the
British tanks of World War II were markedly infe-
rior to those of the Germans.

Vickers Light Tanks. Of all the British tanks, the
Vickers Light Tank best exemplified the technical
disparity between British and German armor. The
basic design dated to the late 1920s, and many ver-
sions and variations were produced. But even the
latest, the Mark VI, was a comparatively diminu-
tive, lightly armored vehicle that was no match for
even second-line German tanks.

The Mark VI series began production in 1936,
and the Mark VIB was the principal light tank
deployed by the British Expeditionary Force (BEF)
to France in 1940. That so many of these vehicles
were abandoned in the DUNKIRK EVACUATION was
perhaps no great loss.

General specifications for the Mark VIC light
tank included:

Weight: 5.2 tons

Length: 13 feet 2 inches

Width: 6 feet 10 inches

Height: 7 feet 5 inches

Power plant: six-cylinder,
Meadows engine

Armament: one Besa 7.92-mm gun and one
Besa 15-mm gun

Top speed: about 35 miles per hour

Crew: three

88-horsepower

The next Vickers design was the 1938 Light
Tank Mark VII Tetrarch. The design, which fea-
tured four large independent road wheels on each
side (the so-called Christie road wheel concept and
suspension) and a large, two-man turret able to
mount a large-caliber gun, was innovative. The
performance of light tanks in the Spanish Civil War
was generally disappointing and did not augur well
for the Mark VII, the production of which was
delayed until July 1940, too late to make an impact
on the BATTLE OF FrRANCE. Indeed, the fate of the
light tank in that battle prompted the British gov-
ernment to cut back its orders of the Mark VII,
which was used mainly with airborne troops dur-
ing the NORMANDY LANDINGS (D-pay) in 1944 and
the D-day invasion in 1944 and the Rhine crossings
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in 1945. The Soviet Union received Mark VIIs as
part of LEND-LEASE.
General specifications included:

Weight: 7.5 tons

Length: 14.12 feet

Width: 7.58 feet

Height: 6.96 feet

Power plant: one 165-horsepower Meadows
12-cylinder gasoline engine

Armament: one 40-mm gun or one 3-inch
howitzer; one machine gun

Top speed: 39.74 miles per hour

Cruiser Tank AI5E1, Mark 6 Crusader. During
the first year of the war, British manufacturers
scrambled to produce heavier tanks that could go
up against their German opponents. The Cruiser
Tank A15E1, Mark 6 Crusader was introduced in
1941 and was produced through 1943 in a quantity
of about 5,300. It was powered by a Liberty aircraft
engine and incorporated the Christie suspension
used on the Mk VII Tetrarch. Rushed into produc-
tion, the Crusader was still too lightly armored to
be an adequate match against German firepower,
and it had an unfortunately deserved reputation
for mechanical unreliability. Nevertheless, the Cru-
sader was one of the main British tanks used in the
NoORTH AFRICAN CAMPAIGN.

General specifications included:

Weight: 44,240 pounds

Length: 19 feet 8 inches

Width: 8 feet 8 inches

Height: 7 feet 4 inches

Armament: one 2-pounder gun and one
machine gun

Top speed: 27 miles per hour

Crew: four

Cromwell series. The Cromwell series of tanks
was put into production in 1943 in an ongoing
effort to match the Germans. Armor was heavier,
and the 75-mm gun used on the Mark VIII ver-
sion was at last heavy enough to penetrate Ger-
man armor—at least at relatively close ranges.
The Cruiser Tank A27M, Mark VIII Cromwell
emerged as the most important British tank by

the time of the Normandy Landings in 1944.
Armor was heavy, and construction was welded
rather than riveted, which gave the vehicle a high
degree of survivability against heavy German
firepower.

General specifications included:

Weight: 28 tons

Length: 20 feet 10 inches

Width: 9 feet 6.5 inches

Height: 8 feet 2 inches

Power plant: 600-horsepower Rolls-Royce
Meteor V-12 gasoline engine

Armament: one 75-mm gun and one or two
machine guns

Top speed: 40 miles per hour

Crew: five

Cruiser Tank A27L, Mark 8 Centaur. Contem-
porary with the Cromwell was the Cruiser Tank
A27L, Mark 8 Centaur, which was similar to the
Cromwell but used the Liberty aircraft engine
instead of the Rolls-Royce Mercury. Centaurs were
used mainly for training from 1942 to 1945. Speci-
fications included:

Weight: 27.5 tons

Length: 20 feet 10 inches

Width: 9 feet 6 inches

Height: 8 feet 2 inches

Power plant: 395-horsepower Liberty

Armament: one 6-pounder and one or two
machine guns

Top speed: 27 miles per hour

Crew: five

Cruiser Tank Challenger. Responding to an urgent
need to mount a bigger gun—the 17-pounder—
designers stretched the Cromwell and produced the
ungainly looking Cruiser Tank Challenger. By the
time the tank was put into service, the British army
was accepting into service the American-built Sher-
man Firefly tank instead. Few Challengers, therefore,
saw combat. Specifications included:

Weight: 32 tons
Length: 26 feet 4 inches
Width: 9 feet 6.5 inches
Height: 8 feet 9 inches
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Power plant: 600-horsepower Rolls-Royce
Meteor V-12 gasoline engine

Armament: one 17-pounder and one machine
gun

Top speed: 32 miles per hour

Crew: five

British tanks designated “Cruisers” were
designed for speed, whereas those designated
“Infantry” were more heavily armored and were
intended to be used in conjunction with infantry,
so speed was less important. The distinction
between the two tank types was, in fact, a dubious
one, and no other combatant nation adopted it.

Matilda Infantry Tanks. The Mark I and Mark
II Matilda infantry tanks were inexpensive Vickers
designs, the first of which was delivered in 1936.
Most of the Matildas—the name was intended to
reflect the vehicle’s ducklike gait and appear-
ance—were lost during the Battle of France in
1940. Although slow, the Matildas were heavily
armored and readily withstood fire from the Ger-
man tanks used in France. They had some success
in the North African Campaign, where their 2-
pounder cannon had very good armor penetra-
tion. However, as the new German tanks introduced
heavier armor and bigger guns, the Matilda was
outclassed and was replaced by the adoption of
such American-built tanks as the Lee, Grant, and
Sherman.

Specifications included:

Weight: 11 tons

Length: 15 feet 11 inches

Width: 7 feet 6 inches

Height: 6 feet 1.5 inches

Power plant: 70-horsepower Ford V8

Armament: one 2-pounder gun and one
machine gun

Speed: 8—15 miles per hour

Valentine Infantry Tank series. Another rush to
production was the Valentine series of infantry
tanks. Designed in 1938-39, the first Valentine tank
was prototyped on February 14, 1940, Valentine’s
Day, and by the end of production in 1944, 8,275
Valentines had been built. They went through
many major iterations and many modifications,

some performed in the field, and proved to be

sturdy and reliable, especially after the initial riv-

eted construction had been replaced by welding.
Specifications included:

Weight: 16-17 tons

Length: 17 feet 9 inches

Width: 8 feet 7.5 inches

Height: 7 feet 5.5 inches

Power plant: one AEC gasoline engine or an
AEC or GM Diesel, developing 131 to 165
horsepower

Armament (Marks 8-10): one 6-pounder and
one machine gun

Top speed: 15 miles per hour

Crew: three or four

Churchill Infantry Tank series. The first of the
Churchill series of infantry tanks was delivered in
mid-1941 and was beset by mechanical problems.
Once these were resolved, however, the Churchill
became the most familiar tank in the British inven-
tory. It served as a platform for modification to suit
a variety of specialty roles. In many ways a throw-
back to the era of trench warfare, the Churchill was
lumbering but heavily armored and could accept a
heavy gun. General specifications included:

Weight: 38.5-40 tons

Length: 24 feet 5 inches

Width: 10 feet 8 inches (most models)

Height: 8 feet 2 inches (most models)

Power plant: 350-horsepower Bedford twin
six-cylinder

Armament: Varied, but up to one 95-mm can-
non and two machine guns

Top speed: 15 miles per hour

Crew: five

Archer Tank Destroyer. The tanks of World War
II were always tradeoffs among speed, armor, and
firepower. A new breed of tank emerged, however.
The tank destroyer sacrificed armor and speed for
firepower. The weapon was specifically designed to
kill other tanks, even if this meant exposing crews
to return fire. The Germans built several tank
destroyer types, but the British fielded only one,
the Archer. It was converted from the Valentine
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chassis and had a large rear-facing turret that
mounted a spectacular 17-pounder gun, capable of
a high degree of armor penetration. The rear-fac-
ing configuration was necessary to maintain stabil-
ity with such a long and heavy piece of ordnance.
Also, this orientation was used to tactical advan-
tage. The Archer was generally hidden in ambush,
fired on its prey, then withdrew, its gun still point-
ing rearward.
General specifications included:

Weight: 38,840 pounds

Power plant: one 192-horsepower GM 6-71
six-cylinder diesel

Length: 21 feet 11 inches

Width: 9 feet 5 inches

Height: 7 feet 4.5 inches

Top speed: 20 miles per hour

Crew: four

Further reading: Buckley, John. British Armour in the
Normandy Campaign 1944. London: Frank Cass, 2004;
Chamberlain, Peter. British and American Tanks of World
War II. New York: Arco, 1984; Chamberlain, Peter, and
Chris Ellis. British and American Tanks of World War
Two: The Complete Illustrated History of British, Ameri-
can and Commonwealth Tanks, 1939-45. New York:
Sterling, 2000; Fletcher, David. Great Tank Scandal; Brit-
ish Armour in the Second World War. London: Stationery
Office Books, 1989.

armor, French

France produced four important tanks that were
used in World War II, three reflecting the thinking
of World War 1 and one of an exceptional new
design.

Hotchkiss light tanks. The Hotchkiss light tanks
(H-35 and H-38/H-39) were intended to support
cavalry units. They were, accordingly, light and
relatively fast, with a top speed of 22.67 miles per
hour. Armament consisted of a short-barreled 37-
mm main gun and a 7.5-mm machine gun, wholly
inadequate against modern tank armor. The
Hotchkiss’s own armor plating was very thin.
Designed with little foresight and based mainly on

the state of tank design at the end of World War I,
then deployed during the BaTrTLE OF FRANCE in
piecemeal fashion rather than in potentially effec-
tive massed formations, the Hotchkiss light tanks
were readily picked off. Captured by the Germans
after the fall of France, they were used by second-
line units only. Specifications included:

Weight: 26,680 pounds

Length: 13.85 feet

Width: 6.4 feet

Height: 7.05 feet

Armament: 37-mm main gun, 7.5-mm ma-
chine gun

Power plant: 120-horsepower Hotchkiss six-
cylinder gasoline engine

Top speed: 22.67 miles per hour

Crew: two

Renault R-35. While the Hotchkiss was a “cav-
alry” tank, the Renault R-35 was an “infantry” tank,
with somewhat more armor and a much lower
maximum speed. It was the most numerous French
light infantry tank during the time of the Battle of
France, with more than 1,600 having been produced
by 1940. Like the Hotchkiss, the Renault reflected
the state of the art as of the end of World War L. It
was prototyped in 1934 and went into production
the following year. The tank mounted a long-bar-
reled version of the 37-mm SA 38 L/33 cannon and
also had a machine gun. The R-35 was not a stand-
out as a performer, but it was neither better nor
worse than most other tanks at the outbreak of war.
Like other Allied tanks, it was quickly outclassed by
newer German weapons, but the WEHRMACHT itself
made use of captured Renaults against inferior
opponents in the Balkans and, for a time in 1941,
against the Russians as well. Specifications included:

Weight: 23,375 pounds

Length: 13 feet 9.25 inches

Width: 6 feet 0.75 inch

Height: 7 feet 9.25 inches

Armament: one 37-mm SA 38 L/33 cannon
and one machine gun

Power plant: 85-horsepower Renault four-
cylinder gasoline engine
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Top speed: 12.42 miles per hour
Crew: two

SOMUA S§-35 medium tank. The standout
among French tanks was the SOMUA S-35 medium
tank, which, in contrast to the other French tanks,
looked forward rather than backward in its design.
Turret and hull were cast and welded components
rather than riveted plates. The armor was thick and
shaped to deflect incoming rounds, a design fea-
ture that would later appear on the most advanced
German tanks. Its eight-cylinder engine gave it a
respectable top speed of 24.85 miles per hour, and
it mounted a 47-mm SA 35 gun, one of the most
potent in 1940 and still a decent contender by 1944,
when the Germans fielded captured units.

An S-35 prototype was produced late in 1934,
and by May 1940, the French army had more than
400 in service. Specifications included:

Weight: 42,997 pounds

Length: 17 feet 7.8 inches

Width: 6 feet 11.5 inches

Height: 8 feet 7 inches

Armament: one 47-mm SA 35 main gun

Power plant: 190-horsepower SOMUA V-8
gasoline engine

Top speed: 24.85 miles per hour

Crew: three

Char BI-bis heavy tank. The only significant
French heavy tank was the Char Bl-bis, which
was the most backward-looking of the generally
backward-looking French tanks. Its design dated
to 1916-17, yet it was an excellent vehicle, over-
all—and one capable of mounting a 75-mm or
even 105-mm gun. Unfortunately for the French,
it was never used efficiently. Whereas the Ger-
mans developed superb tank tactics and doctrine,
massing and coordinating firepower, the French
tended to deploy their tanks in piecemeal and
static fashion, making them relatively easy targets
for attackers.

Specifications of the Char B1-bis included:

Weight: 41 tons
Length: 27.34 feet
Width: 6.5 feet

Height: 9.33 feet

Power plant: 240-horsepower Renault V-12
gasoline engine

Top speed: 17.4 miles per hour

Armament: one 75-mm or 105-mm gun and
two 8-mm machine guns

Crew: seven

Further reading: Crawford, Steve. Tanks of World War
1II. Osceola, Wis.: Motorbooks International, 2000; Foss,
Christopher. The Encyclopedia of Tanks and Armored
Fighting Vehicles: The Comprehensive Guide to over 900
Armored Fighting Vehicles from 1915 to the Present Day.
Berkeley, Calif.: Thunder Bay Press, 2002; Miller, David.
The Illustrated Directory of Tanks of the World. Osceola,
Wis.: Motorbooks International, 2000.
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Except for the Soviet T-34, German tanks were the
most advanced and most formidable of World War
I1. The best of them were engineering masterpieces,
a fact, however, that also limited their ultimate
effectiveness as weapons. As German tanks became
more complex, they became more difficult and
time-consuming to manufacture. The most
advanced models could not be produced in strate-
gically sufficient quantities. Moreover, the com-
plexity, the “overengineering,” of the German tanks
made field maintenance difficult and sometimes
impossible. German tanks were reliable and had
great durability, but when disabled by mechanical
breakdown or battle damage, they often could not
be readily made operational again.

The most famous and most numerous series of
German tanks were the Panzerkampfwagenen, the
Panzers. The Panzer program was instigated by
Heinz GUDERIAN, the father of German armor.
Despite the success of British tanks in World War 1,
the conservative German military establishment of
the early 1930s resisted the concept of armored
warfare. In 1933, however, Guderian staged a dem-
onstration of mobile tank warfare for AboLr Hit-
LER, who instantly grasped the potential of the
weapon and authorized Guderian to develop tanks
and a tank corps, giving both the highest priority.
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Panzer I. The Panzer I was developed beginning
in 1933 and was first deployed in the Spanish Civil
War. By 1939 and the invasioN oF PoLaND, it had
been produced in a quantity of 1,445. Even for its
time, the tank was small and light, crewed by just
two men, a driver and a commander, and armed
with nothing more than two light 0.3-inch machine
guns. Lightly armed and thinly armored, the Pan-
zer 1 was not used in great quantity during the
BarTLE OF FRANCE, and by the end of 1941, these
tanks were no longer used in front-line service at
all, except for a version modified as a command
tank, equipped inside with a small map table and
extra radio equipment for use by Panzer unit com-
manders. Some other Panzer Is were converted for
carrying either ammunition or an antitank gun,
but even these were phased out well before the end
of the war.

General specifications included:

Weight: 13,230 pounds

Length: 14 feet 6 inches

Width: 6 feet 9 inches

Height: 5 feet 8 inches

Power plant: one 100-horsepower Maybach
NL38 TR six-cylinder gasoline engine

Top speed: 25 miles per hour

Armament: two 0.3-inch machine guns

Panzer II. The next development was the Panzer
II, a three-man light tank designed in the mid-
1930s and intended as an interim design while the
Panzer III and Panzer IV medium tanks were under
development. Although the Panzer II was used as a
main battle tank in the invasions of Poland and
France in 1939 and 1940, its longer-term purpose
was primarily for training. About a thousand Pan-
zer IIs took part in the Polish and French Brrrz-
KRIEG operations. The tank was also used in the
INVASION OF THE SOVIET UNION in 1941, but by that
time it was certainly obsolescent, weak on armor as
well as firepower.

The Panzer II chassis was used as the basis for
such specialized vehicles as a fast reconnaissance
tank and for Germany’s first amphibious tank,
complete with a propeller and intended for use in
OPERATION SEALION, the planned invasion of Eng-

land in 1940. Fitted with a pair of flamethrowers
and christened Flammpanzer II, the Panzer II saw
service as a flamethrower vehicle beginning in
1942. Some obsolete Panzer II models were also
converted to self-propelled antitank guns, mount-
ing captured Soviet 76-mm Marder I guns or Ger-
man 75-mm Marder IIs. After the Polish occupation,
the Panzer II sometimes carried a 105-mm Wespe.
General specifications of the Panzer II included:

Weight: 22,046 pounds

Length: 15 feet 3 inches

Width: 7 feet 6.5 inches

Height: 6 feet 7.5 inches

Power plant: one 140-horsepower Maybach
six-cylinder gasoline engine

Top speed: 34 miles per hour

Armament: one 20-mm gun and one coaxial
0.3-inch machine gun

Panzer II1. The Panzer 111, a five-man medium
tank, was also conceived in the 1930s and was for-
mally accepted for service in 1939, at which time
mass production commenced. Some of these tanks
did see service in the invasion of Poland, but in the
Soviet Union they met their match going up against
the T-34. In response, a bigger gun was installed,
but the real solution was the Panzer IV.

Despite its shortcomings, the Panzer III was the
main German tank from 1940 to 1942, and some
15,000 were rolled off assembly lines before pro-
duction ended in mid-1943. Even after this, the
Panzer III continued to serve as the platform for a
self-propelled gun, which was produced through
war’s end. Some models were modified as com-
mand tanks.

General specifications included:

Weight: 49,160 pounds

Length: 21 feet

Width: 9 feet 8 inches

Height: 8 feet 2.5 inches

Power plant: one Maybach 300-horsepower
12-cylinder gasoline engine

Top speed: 25 miles per hour

Armament: First models had a 37-mm gun;
first combat models were fitted with a 50-mm
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gun; later models received a 75-mm gun to
counteract the firepower of the Soviet T-34.
All models had two machine guns.

Panzer IV. Commencing production in 1936,
the five-man Panzer IV medium tank was pro-
duced throughout World War II and was the prin-
cipal German tank, production totaling some 9,000
units. The tank was variously and continuously
modified during the war, but the basic chassis
remained unchanged. Heinz Guderian relied heav-
ily on the Panzer IV and repeatedly called for
increased production. Hitler, however, always
enamored of new weapons systems, diverted pro-
duction to the Panzer V (Panther) and the Panzer
VI (Tiger), huge, heavy, complex vehicles that
required long production schedules. Shortages of
the Panzer IV crippled German armored forces,
but the tank itself was extremely formidable and,
on a one-to-one basis, outgunned everything
thrown against it.

General specifications included:

Weight: 55,115 pounds

Length: 23 feet

Width: 10 feet 9.5 inches

Height: 8 feet 9.5 inches

Power plant: one Maybach 300-horsepower
12-cylinder gasoline engine

Top speed: 24 miles per hour

Armament: short-barreled 75-mm gun, later
replaced by a more powerful long-bar-
reled 75-mm gun; two machine guns (one
mounted coaxially and one as an antiaircraft
mount)

Panzer V “Panther.” The Panzer V “Panther” was
a heavy tank, crewed by four and specifically
designed to counter the excellent Soviet T-34. Its
armor plating was thick and heavy, but, most
important of all, sloped, so that rounds fired
against it tended to ricochet off.

Production began at the end of 1942, and Hitler
planned to turn out 600 of these mammoth vehi-
cles per month. But the sheer complexity of the
Panther made this impossible. In a good month,
300 rolled off the lines, and by the end of the war

some 4,800 had been produced. Worse, the tank
was rushed into full production without adequate
testing and trials. Mechanical failures were frequent
and typically impossible to repair in the field. Once
the problems had been addressed, the Panther
emerged as the best German tank of the war, but its
numbers were never sufficient to overcome the
numerical advantages of Allied tank forces.

The Panther’s baptism of fire came at the Bat-
TLE OF KURsK (July 1943) in the Soviet Union—the
greatest tank battle in history. However, the Pan-
ther also served in Normandy after the NormaNDY
LANDINGS (D-pAY) and on most of the other
fronts.

General specifications included:

Weight: 100,310 pounds

Length: 29 feet 0.75 inch

Width: 11 feet 3 inches

Height: 10 feet 2 inches

Power plant: one Maybach 700-horsepower
12-cylinder diesel engine

Top speed: 29 miles per hour

Armament: one long-barreled 75-mm gun and
two machine guns (one coaxially mounted
and one in an antiaircraft mount)

Panzer VI “Tiger.” The Panzer VI Tiger tank was
even more formidable than the Panther. It carried a
spectacular 88-mm gun, Germany’s most power-
ful, which could be used both as a heavy antiair-
craft gun and as an antitank weapon. Two
prototypes were rushed to completion in time for
Hitler’s birthday in April 1942. Between 1942 and
August 1944, 1,350 Tigers were produced before
production was shifted to the even heavier and
more powerful Tiger II tank, the so-called King
Tiger.

In addition to the standard Tiger with its 88-
mm gun, a few tanks—no more than 10 in all—
were produced to launch heavy rockets. Some
Tigers were modified as gunless command tanks,
which also mounted a winch so that they could be
used for tank tow and recovery. Unfortunately for
the Germans, this function was often needed
because the complex Tigers frequently broke down.
The tank’s suspension wheels system, beautifully
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designed to carry the enormous weight of the
vehicle, was complicated and, ultimately, delicate.
Large stones and heavy mud fouled it, disabling the
tank, especially in the Russian winter. Frozen and
immobile, even a Tiger was vulnerable. Moreover,
the Tiger was so large, complex, and expensive that
relatively few could be produced—1,350 were built
between August 1942 and August 1944—and while
the Tiger outmatched any Allied opponent tank for
tank, it was always vastly outnumbered. Finally,
there was the issue of range. The Tiger was limited
to 62 miles before it needed to refuel. This was a
critical problem as German supply lines and fuel
resources became increasingly strained.

Despite its serious drawbacks, the Tiger was a
great, forward-looking design, which pointed the
way to the tanks of the postwar era. It mounted a
very potent gun matched to highly advanced optics.
This gave the Tiger the ability to attack from long
range, generally well out of the range of enemy
tanks. And when it moved closer in, its heavy
armor made it virtually impervious to the armor-
piercing shells of the time.

General specifications of the Tiger included:

Weight: 121,250 pounds

Length: 27 feet

Width: 12 feet 3 inches

Height: 9 feet 3.25 inches

Power plant: one 700-horsepower Maybach
12-cylinder gasoline engine

Top speed: 24 miles per hour

Armament: one 88-mm gun and two machine
guns (one coaxially mounted and one
mounted above the front hull)

Panzer VI (Tiger 1I or King Tiger). As impressive
as the Tiger was, a successor was on the drawing
boards just as the Tiger went into production. The
Panzer VI, called the Tiger II or King Tiger, would
mount even more firepower and have more armor
protection than the Tiger. Initially, designers
thought of arming the King Tiger with a titanic
150-mm gun but settled instead on a long-barreled
version of the 88-mm, which was more powerful
than that used on the Tiger. Design work on the
new tank was completed late in 1943, and produc-

tion began that December. At first, King Tigers
were produced alongside the Tigers, but from
August 1944, the King Tigers took over all assembly
lines. This meant that the number of new tanks
reaching the front lines was drastically reduced,
and, by the end of the war, only 485 King Tigers
had been built. Hitler’s obsession with “wonder
weapons” had succeeded in motivating the design
of extraordinary tanks, but at a cost in reduced
production that severely crippled the German war
effort.

The King Tiger saw action against the Soviets in
May 1944 and in France in August 1944. Its
extremely heavy armor afforded a high degree of
protection, but even its 700-horsepower engine
could not push it above 24 miles per hour. Allied
tanks could outmaneuver it and, working in con-
cert, mass firepower against it. Worse, introduced
late in the war, when Germany was increasingly on
the defensive and the Allies had seized air superior-
ity and even air supremacy, the massive King Tiger
was almost impossible to hide and was therefore
exposed to bombing attacks. Finally, like its prede-
cessor, the King Tiger suffered the weaknesses of
over-engineered complexity. When it broke down
or was damaged, it was usually impossible to repair
in the field. Like the Tiger, too, it consumed huge
quantities of increasingly scarce fuel and had an
operating range of just 68 miles.

General specifications included:

Weight: 153,660 pounds

Length: 33 feet 8 inches

Width: 12 feet 3.5 inches

Height: 10 feet 1.5 inches

Power plant: one 700-horsepower Maybach
12-cylinder gasoline engine

Top speed: 24 miles per hour

Armament: one long-barrel, high-muzzle-
velocity 88-mm gun and two machine guns
(one coaxially mounted and one mounted
above the front hull)

If the Germans produced the most advanced
tanks of the war, they also devoted more attention
than any other combatant nation to the design and
production of tank destroyers. These were essen-
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tially tanks that sacrificed varying degrees of armor
protection and speed in order to carry heavy guns
sufficiently powerful to penetrate the armor of
enemy tanks.

Panzerjiger I. The first German tank destroyer
was the Panzerjager (Tank Hunter) I. Originally
intended as a training vehicle, the Panzerjiger I
began production in 1934. After the fall of CzecHo-
SLOVAKIA, however, the Panzerjiger I was fitted with
a Czech 4.7-cm antitank gun, along with a machine
gun mounted in the same turret, and was pressed
into service in 1940 as an antitank weapon.

General specifications of the Panzerjiger I
included:

Weight: 13,288 pounds

Length: 13 feet 7 inches

Width: 6 feet 7.25 inches

Height: 6 feet 10.7 inches

Power plant: one 100-horsepower Maybach
six-cylinder gasoline engine

Top speed: 24.8 miles per hour

Armament: one Czech 4.7-cm antitank gun
and a machine gun

Marder II. Introduced next was the Marder II,
which entered service in 1935 as a training vehicle.
Like the Panzerjiger I, however, it was soon modi-
fied for the tank destroyer mission with the addition
of a 7.5-mm Pak 40/2 antitank gun, the German
army’s standard antitank gun at the start of World
War II. To accommodate the weight of the gun, the
engine of the Marder had to be moved to the rear of
the hull. The Marder II turret was fixed in the for-
ward-firing position. The gun was aimed by steering
and moving the tank. While the Marder II was far
from being a flexible weapon, it proved durable and
continued in production until 1944. It was one of
the most widely used German self-propelled guns.

General specifications included:

Weight: 24,251 pounds

Length: 20 feet 10.4 inches

Width: 7 feet 5.8 inches

Height: 7 feet 2.6 inches

Power plant: one 140-horsepower Maybach
HL 62 gasoline engine

Top speed: 24.8 miles per hour
Armament: one 7.5-mm Pak 40/2 antitank gun
and one machine gun

Marder III. The Marder 111, also called the Pan-
zerjager 38(t), was built on a Czech chassis intended
for the Skoda TNHP-S tank and was produced in
two variations, one that mounted a 7.62-cm Pak
36r gun and one that mounted the 7.5-cm Pak
40/3. The Marder IIT was fielded beginning in 1941
with the explicit purpose of countering the Soviet
T-34, which overmatched the firepower of German
tanks at the time.

General specifications of the Marder III
included:

Weight: 24,251 pounds

Length: 15 feet 3.1 inches

Width: 7 feet 8.5 inches

Height: 8 feet 1.6 inches

Power plant: one 150-horsepower Praga AC
gasoline engine

Top speed: 26 miles per hour

Armament: one 7.62-cm Pak 36r gun or one
7.5-cm Pak 40/3 gun; both variants mounted
one machine gun

Hetzer. In March 1943, Germany’s leading armor
commander, Col. Gen. Heinz Guderian, called for a
light tank destroyer to replace the Marder series,
which was correctly considered a set of “interim
solutions” for antitank warfare. In response, German
designers developed the Hetzer, which was based on
the Panzerkampfwagen 38(t) chassis. Designs were
ready on December 17, 1943, and the first prototypes
were produced in March 1944. The vehicle was
manufactured by two Czech firms, BMM (Boehm-
ish-Mihrische Maschinenfabrik) and Skoda. Pro-
duction started in April 1944, and by the end of the
war in May 1945, 2,584 had been produced.

The Hetzer was characterized by an extremely
low profile (6 feet 10.7 inches in height) and
mounted a 75-mm Pak 39 L/48 antitank gun (or, in
some versions, a 14-mm Flammenwerfer 41 flame-
thrower). Compact, economical to produce, and
relatively easy to maintain in the field, the Hetzer
was a highly effective tank destroyer.
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General specifications included:

Weight: 31,967 pounds

Length: 20 feet 4.1 inches

Width: 8 feet 2.4 inches

Height: 6 feet 10.7 inches

Power plant: one 150-horsepower Praga
AC/2800 gasoline engine

Top speed: 24.2 miles per hour

Armament: one 75-mm Pak 39 L/48 gun or one
14-mm Flammenwerfer 41 flamethrower;
both versions also mounted one 7.92-mm
machine gun

Jagdpanzer 1V. Jagdpanzer IV was designed in
early 1943 and prototyped in December of that
year. It was designated Sturmgeschutz neuer Art
mit 7.5cm PaK L/48 auf Fahrgestell PzZKpfw IV
(Sd.Kfz.162) and was also known as Jiagdpanzer E
39, but was more commonly called Jagdpanzer IV.
It incorporated the low silhouette that served the
Hetzer so well, but was longer and heavier, capable
of mounting the long-barrel version of the 7.5-cm
Pak gun. Its armor was sloped to improve impact
deflection. Like the Hetzer, the Jigdpanzer IV did
not mount the gun in a turret, but on the front of
the hull, so that directional aiming was accom-
plished mainly by steering the vehicle. Tank
destroyer guns did not absolutely require the flex-
ibility of a turret, because antitank tactics called
for the vehicle to be hidden in ambush. Generally,
the tank destroyer waited for its prey, then fired at
will.

General specifications included:

Weight: 56,879 pounds

Length: 28 feet 1.8 inches

Width: 9 feet 7.4 inches

Height: 6 feet 5.2 inches

Power plant: one 265-horsepower Maybach
HL 120 gasoline engine

Top speed: 22 miles per hour

Armament: one 7.5-cm PaK gun and one
machine gun

Nashorn. The exigencies of combat on the
Russian front moved German military planners to
rush into production a number of improvised

solutions to unanticipated problems. One of the
most formidable and least anticipated of these
problems was the Soviet T-34 tank. Powerful guns
were required to destroy it, and it became neces-
sary to find a rapid way to transport the formida-
ble 88-mm PaK 43/1 L/71 gun. The new tank
destroyer was called for in February 1942, and by
November of that year, the vehicles began to
arrive at the front. The design was originally
called the Hornisse (“Hornet”), but on order of
no less than Adolf Hitler, the name was changed
to Nashorn—*“Rhinoceros.”

To conserve precious supplies of hardened
armor plate, the hull of the vehicle was protected
by unhardened plate. The Nashorn first served in
quantity at the Battle of Kursk. It quickly proved its
effectiveness when used as a standoff weapon—
that is, out of the range of enemy guns. Close in, its
high profile, necessary to accommodate the long
88-mm gun, made it vulnerable. As with the Hetzer
and Jagdpanzer IV, the gun was mounted on the
hull rather than in a turret.

General specifications included:

Weight: 54,000 pounds

Length: 27 feet 8.25 inches

Width: 9 feet 8 s inches

Height: 9 feet 7.75 inches

Power plant: one 265-horsepower Maybach
HL 120 TRM1

Top speed: 25 miles per hour

Armament: one 88-mm Pak 43/1 L/71 gun and
one 7.92-mm machine gun

Panzerjiger Tiger (P) “Elefant.” The Panzer-
jager Tiger (P) “Elefant” came into being in 1943
as an offshoot of the Tiger tank program. The
Porsche firm competed with Henschel for the
Tiger contract but lost the main contract to Hen-
schel. By this time, Porsche had already built 90
chassis, which were converted into tank destroyers.
Dubbed the “Elefant,” this tank destroyer featured
a unique power plant consisting of two gas genera-
tors that powered a pair of electric drive units.
Thus, the engine may be described as gasoline-
electric. The Elefants served on the Russian front,
but, despite heavy armor and a very potent 8.8-cm
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Stu.K. 43(L/71) or 43/2 gun, fared poorly because
of a truly elephantine top speed of only 12.5 miles
per hour and poor maneuverability.

General specifications included:

Weight: 143,300 pounds

Length: 26 feet 8 inches

Width: 11 feet 1 inch

Height: 9 feet 10 inches

Power plant: two Maybach HL 120 TRMs
(combined horsepower, 590) driving two
rear-mounted electric drive units

Top speed: 12.5 miles per hour

Armament: one 8.8-cm Stu.K. 43(L/71) or 43/2
gun

Jagdpanther. The Jagdpanther entered produc-
tion in February 1944. In contrast to all the Ger-
man tank destroyers that came before it, the
Jagdpanther was purpose-built for its mission
rather than converted from an existing tank chas-
sis. The result was not only an excellent tank
destroyer, but one that had few of the compromises
characteristic of this vehicle type. Mounting a for-
midable 8.8-cm Pak 43 antitank gun, it was a great
standoff weapon that could engage armored tar-
gets at long ranges from a static (ambush) position.
But unlike the Jagdpanzer IV, it combined speed
and heavy, sloping armor to allow it to work close
in as well without rendering itself vulnerable. For-
tunately for the Allies, only 382 of this most formi-
dable weapon were produced before production
facilities were captured in April 1945.

General specifications included:

Weight: 101,411 pounds

Length: 32 feet 5.8 inches

Width: 10 feet 8.7 inches

Height: 8 feet 10.9 inches

Power plant: one 700-horsepower Maybach
HL230 gasoline engine

Top speed: 34.2 miles per hour

Armament: one 8.8-cm Pak 43/3 or 43/4(L/71)
ball mounted in hull and one machine gun

Jigdtiger. The Jagdtiger was the tank destroyer
version of the King Tiger tank. Instead of mounting
its gun in a full-traverse turret, the massive 128-mm

gun was ball mounted in a sloping superstructure
rising from the hull. Crewed by six, the 167,551-
pound vehicle was essentially a self-propelled gun, a
piece of potent defensive artillery, intended to be
moved where needed and then fired from a static
position. Few were produced before the end of the
war.
General specifications included:

Weight: 167,551 pounds

Length: 34 feet 11.4 inches

Width: 11 feet 10.7 inches

Height: 9 feet 8 inches

Power plant: one 700-horsepower Maybach
HL230 gasoline engine

Top speed: 21.5 miles per hour

Armament: one 128-mm gun and one machine
gun

Further reading: Carius, Otto. Tigers in the Mud: The
Combat Career of German Panzer Commander Oftto
Carius. Mechanicsburg, Penn.: Stackpole, 2003; Cham-
berlain, Peter, and Hilary Doyle. Encyclopedia of German
Tanks of World War Two. New York: Sterling, 1999; Fey,
Will. Armor Battles of the Waffen SS, 1943—45. Mechan-
icsburg, Penn.: Stackpole, 2003; Green, Michael, Thomas
Anderson, and Frank Schulz. German Tanks of World
War II in Color. Osceola, Wis.: Motorbooks Interna-
tional, 2000; Raus, Erhard. Panzer Operations: The East-
ern Front Memoir of General Raus, 1941—1945. New York:
Da Capo, 2003; Wilbeck, Christopher. Sledgehammers:
Strengths and Flaws of Tiger Tank Battalions in World War
I1. Bedford, Penn.: Aberjona Press, 2004.
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Italy fielded a small number of tanks during World
War II and struggled to adapt the best of them to
the harsh desert environment of the NorRTH AFRI-
cAN CAMPAIGN.

Fiat L 6/40 light tank. The Fiat L 6/40 light tank
was typically classified as a tankette and was based
largely on a prewar British model, the Carden
Lloyd Mark VI. Initially, the diminutive tank was
armed with a 37-mm gun in a sponson and twin
machine guns in a turret. Most examples that actu-
ally saw combat service, however, either had a tur-
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ret-mounted 37-mm gun and a coaxial machine
gun or a turret-mounted Breda Model 35 20-mm
cannon with a coaxially mounted Breda Model 38
8-mm machine gun. The tank was used principally
for reconnaissance missions and was typically
attached to cavalry units. Only 283 were produced
between 1941 and February 1943.
General specifications included:

Weight: 14,991 pounds

Length: 12 feet 5 inches

Width: 6 feet 4 inches

Height: 6 feet 8 inches

Power plant: one 70-horsepower SPA 18D
four-cylinder gasoline engine

Top speed: 26 miles per hour

Armament (late models): one Breda Model 35
20-mm cannon and one coaxially mounted
Breda Model 38 8-mm machine gun

Fiat M 11/39 and M 13/40. The Fiat M 11/39
was prototyped in 1937, but by the start of the war,
its hull was redesigned, offering riveted construc-
tion and heavier armor and redesignated the M
13/40. The tank was typically fitted with a 47-mm
sponson-mounted main gun and, in the turret,
twin 8-mm machine guns. Although both versions
of the tank were quickly outclassed in desert war-
fare by Allied tanks, the British eagerly grabbed up
whatever abandoned M 11/39s and M 13/40s they
could get into running conditions.

General specifications included:

Weight: 30,865 pounds

Length: 16 feet 2 inches

Width: 7 feet 3 inches

Height: 7 feet 10 inches

Power plant: one 125-horsepower SPA TM40
diesel engine

Top speed: 20 miles per hour

Armament: one sponson-mounted 47-mm
main gun and twin turret-mounted 8-mm
machine guns

Fiat M 15/42. The most advanced of Italy’s
tanks was the Fiat M 15/42 medium tank, which
was a modification of the M 15/41 fitted with a
diesel engine and high-efficiency air filters designed

to cope with the desert sands that wreaked havoc
on gasoline and diesel engines alike.
General specifications of the M 15/42 included:

Weight: 34,800 pounds

Length: 16 feet 7 inches

Width: 7 feet 4 inches

Height: 7 feet 11 inches

Power plant: one 192-horsepower SPA 15 TB
M42 eight-cylinder diesel engine

Top speed: 25 miles per hour

Armament: one 47-mm turret-mounted main
and two Modello 38 8-mm machine guns,
one coaxially mounted and one mounted as
an antiaircraft gun

Like its Axis partner Germany, Italy also fielded
tank destroyers, tanklike vehicles that sacrificed
thick armor, speed, and general flexibility to serve
as mobile platforms for guns sufficiently large and
powerful to deliver armor-piercing ordnance
against enemy tanks. The two principal Italian tank
destroyers were essentially self-propelled guns,
designed to travel to a favorable firing position and
engage the enemy from static ambush.

Semovente L.40 da 47/32. The Semovente L.40
da 47/32 was developed during the late 1930s and
was little more than a track-mounted tank chassis
bearing a 47-mm long-barrel antitank gun, built
under license from the Austrian firm Bohler. The
gun was mounted atop the vehicle superstructure,
with little protection. About 280 of the tanks were
produced by 1942, and they served effectively
against relatively lightly armored British tanks in
the North African desert.

General specifications included:

Weight: 14,330 pounds

Length: 13 feet 1.5 inches

Width: 6 feet 3.6 inches

Height: 5 feet 4.2 inches

Power plant: one 68-horsepower SPA 18D
four-cylinder gasoline engine

Top speed: 26.3 miles per hour

Armament: one Bohler 47-mm antitank gun

Semovente M.41IM da 90/53. The Semovente
M.41M da 90/53 began production in 1941 and
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was produced in small quantity before the Italian
surrender. Like the smaller and lighter L.40 da
47/32, it was little more than a tank chassis on
which an exposed gun was mounted—in this case a
formidable 90-mm long-barrel piece. This gun was
sufficiently impressive that the Germans took spe-
cial care to keep as many as possible out of Allied
hands as the Italians fell apart during the North
African Campaign.
General specifications included:

Weight: 37,479 pounds

Length: 17 feet 0.9 inch

Width: 7 feet 2.6 inches

Height: 7 feet 0.6 inch

Power plant: one 145-horsepower SPA 15-TM-
41 eight-cylinder gasoline engine

Top speed: 22 miles per hour

Armament: one 90-mm long-barrel antitank
gun

Further reading: Crawford, Steve, and Chris Westhorp.
Tanks of World War II. Osceola, Wis.: Motorbooks Inter-
national, 2000; Jowett, Philip S., and Stephen Andrew.
The Italian Army, 1940—45: Africa 1940-43. London:
Osprey, 2001; Jowett, Philip S. Italian Army in World War
II: Europe 1940—43. London: Osprey, 2000.

armor, Japanese
With the exception of the remarkable Soviet T-34,
Allied tanks, on a vehicle for vehicle basis, were
generally inferior to German tanks. In the Pacific
theater, however, the Allies, particularly the Ameri-
cans, had the advantage. The Japanese militarists
had created a formidable force in the Imperial
Army, but they had largely neglected armor. As a
result, they fielded only two major types of tanks,
both outclassed by the American Sherman. The
lack of emphasis on the tank is understandable,
since the Japanese correctly envisioned fighting on
Pacific jungle islands, not the open spaces of the
European battlegrounds. What tank designs the
military did order were light to medium, capable of
being readily sealifted and landed.

Type 95 light tank (Ha-Go). The Type 95 light
tank, the Ha-Go, was developed in 1933 by Mit-

subishi and was used throughout World War II.
Light and durable, it could be readily landed dur-
ing amphibious operations, and it performed well
in the absence of roads and across marshy or mon-
soon-soaked ground. Its air-cooled, six-cylinder
diesel performed well in Northern Manchuria as
well as the Pacific jungles. Crewed by three or four,
its small turret accommodated only a single man,
so that, in addition to directing the driver, the com-
mander had to load, aim, and fire the main 37-mm
gun. Armor plating was very light, making the Type
95 extremely vulnerable to fire of all kinds.
Although the Type 95 was a reasonable match for a
U.S. M3 Stuart, it was readily outclassed by the
Sherman.
General specifications included:

Weight: 7.4 tons

Length: 14 feet 4 inches

Width: 6 feet 9 inches

Height: 7 feet 2 inches

Power plant: one 120-horsepower Mitsubishi
NVD 6120 six-cylinder diesel

Top speed: 25 miles per hour

Armament: two machine guns; one 37-mm
main gun

Type 97 medium tank (Chi-Ha). The Type 97
medium tank, called the Chi-Ha, went into pro-
duction in 1937, just in time for use in the SiNo-
JaPANESE WAR. Heavier than the Type 95, it was a
medium tank of reasonably advanced design, but it
was too heavy for the jungle terrain of the Pacific. It
therefore did not enjoy great success in that princi-
pal theater of the Pacific war. Nevertheless, Mit-
subishi produced about 3,000 of the vehicles
mounting a 57-mm main gun as well as specialized
versions used as tank recovery vehicles, flail mine
clearers, bridge layers, and self-propelled gun
mounts for antiaircraft guns. Very late in the war,
the Imperial Navy even installed a 120-mm gun on
some Type 97s.

General specifications of the Chi-Ha included:

Weight: 14.8 tons
Length: 18 feet 2 inches
Width: 7 feet 7 inches
Height: 7 feet 9 inches
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Power plant: one 170-horsepower Mitsubishi
12-cylinder air-cooled diesel

Top speed: 25 miles per hour

Armament: one 57-mm Type 97 gun mounted
in the turret; one 7.7-mm Type 97 machine
gun mounted in the rear of the turret; one
7.7-mm Type 97 machine gun mounted in
the hull

Further reading: Chamberlain, Peter. Axis Combat
Tanks. New York: Arco, 1978; Crawford, Steve, and Chris
Westhorp. Tanks of World War II. Osceola, Wis.: Motor-
books International, 2000; Jowett, Philip S. Japanese
Army 1931-45. London: Osprey, 2002.

armor, Soviet

T-34. The single most important tank the Soviet
Union produced during World War II was per-
haps the greatest all-around tank of World War I1.
Indeed, a significant number of historians spe-
cializing in World War II weaponry believe that
the T-34 was the greatest tank design ever. That it
was essential to the Red Army victory is not a
matter of opinion but a historical fact, and the T-
34 achieved near-legendary status before the war
was over.

While the formidable tanks the Germans intro-
duced relatively late in the war were extraordinary
engineering achievements, they failed to achieve
what was accomplished with the T-34: balance
among the competing priorities of armor protec-
tion, mobility, and firepower. Moreover, whereas
the elaborately over-engineered German Panzers
were almost impossible to maintain or repair in the
field, the T-34 was not only reliable, but downright
simple to maintain. And it was simple to maintain
because it was, relatively speaking, simple to build.
The super tanks of Germany were large, complex,
and expensive—factors that sharply limited the
quantities that could be produced. The straightfor-
ward T-34 was produced in a quantity of more
than 35,000.

Like most Soviet weaponry, the T-34 was, in
large measure, derivative of weapons systems devel-
oped in the West. Its design was based on the

Christies “fast tank” developed by the British dur-
ing the interwar period. But Soviet designers pro-
gressed far beyond the models they emulated, and
the T-34 quickly evolved through a number of
intermediate designs, prototypes, and limited-pro-
duction examples. The hallmarks of the T-34 were
its sturdy and flexible Christie-type suspension, its
sloping hull and turret (which seemed to shed
incoming rounds), and its fine 85-mm gun, which
combined long barrel length with high muzzle
velocity for accuracy and potency of fire. The Sovi-
ets mated the T-34 to a diesel engine both for dura-
bility and to reduce the risk of fire when hit. The
diesel also endowed the T-34 with a longer operat-
ing range, which was essential on the vast battle-
fields of the eastern front.

The first T-34/76A was delivered to the Red
Army in June 1940. Production was insufficient to
allow fielding the new tank against the Germans
during the opening phases of the INVASION OF THE
Sovier UnIoN. During 1941, about 2,800 of the
tanks were turned out, but production soon accel-
erated. The tank itself could be built in just 40
hours. However, other component makers ini-
tially had difficulty keeping pace. Particularly
critical was an early shortage of V-12 diesel
engines and transmissions. But Soviet planners
recognized the importance of the T-34 and rushed
to build dedicated plants at Kharkov, Kirov, Stal-
ingrad, Mariupol, Voroshilovgrad, Chita, Novo-
Sibirsk, Chelyabinsk, Nizhni-Tagil, and, later,
Gorki and Saratov. Once the T-34 made its debut
in quantity in July 1941, the Germans were
shocked. Accustomed to enjoying armored
supremacy, the invaders now found that many of
their tanks had become obsolete and certainly
outgunned.

General specifications of the T-34 included:

Weight: 26 tons

Length: 19 feet 5.1 inches

Width: 9 feet 10 inches

Height: 8 feet

Power plant: one 500-horsepower V-2-34 V-12
diesel

Top speed: 34 miles per hour
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Armament: one 85-mm main gun and two
7.62-mm machine guns, one coaxially
mounted and one bow mounted

T-26. While the T-34 overshadowed the rest of
Soviet armor, the Red Army fielded other impor-
tant tanks. The T-26 light infantry tank was devel-
oped during the 1920s from the British Vickers
light tank, and it went into production beginning
in 1931. Over the next decade, the T-26 was built in
many variations and in a quantity approaching
13,000 before production stopped in 1941 after the
Germans had overrun the factories. Small, lightly
armored, and undergunned, the T-26 was no match
for the German tanks of the BLiTzkRrIEG, despite
the valor of its crews.

General specifications included:

Weight: 17,600-20,900 pounds

Length (early models): 15 feet 2 inches

Width (early models): 11 feet 2.25 inches

Height (early models): 7 feet 11 inches

Power plant: one 91-horsepower GAZ T-26
eight-cylinder gasoline engine

Top speed: 17.4 miles per hour

Armament (typical): one 37-mm main gun
and two 7.62-mm machine guns

T-28. The T-28 medium tank entered produc-
tion in 1933 and emulated both German and Brit-
ish designs. The T-28 sported three turrets, a main
turret mounting a short-barrel 3-inch main gun
and two smaller turrets on either side, each mount-
ing machine guns. All of this armament required a
large, six-man, crew. The T-28 ended production
early in the war, in 1941, because its very light
armor made the tanks highly vulnerable. Moreover,
their slab sides, as opposed to sloping sides, made
them especially easy targets.

General specifications of the T-28 included:

Weight: 28 tons

Length: 24 feet 4.8 inches

Width: 9 feet 2.75 inches

Height: 9 feet 3 inches

Power plant: one 500-horsepower M-17V 12-
cylinder gasoline engine

Top speed: 23 miles per hour

Armament (typical): one 3-inch short-barrel
main gun and two 7.62-mm machine guns

BT-7. Design work on the BT (Bystrokhodniy
Tank, “Fast Tank”) series of tanks began in 1931,
with the purchase from the United States of two
Walter Christie tanks, which incorporated the
Christie suspension system. By 1936, the BT-7
emerged and entered production. Thanks to its
aircraft engine, the tank was fast at 53.4 miles per
hour, but its speed was purchased at the expense of
armor. Not only was its skin thin, the aircraft power
plant had a fatal tendency to overheat. When the
BT-7s faced German Panzers during summer 1941,
they fared poorly, although this was by no means
entirely a technological failing. At this point in the
war, Soviet tank commanders had not mastered the
art of effective deployment. Like the French, they
tended to use tanks in piecemeal fashion, often fir-
ing from static positions. They had not yet devel-
oped formation tactics. About 2,000 BT-7s were
built.

General specifications included:

Weight: 14 tons

Length: 18 feet 6.8 inches

Width: 7 feet 6 inches

Height: 7 feet 11.3 inches

Power plant: one 500-horsepower M-17T V-12
gasoline engine

Armament: one 45-mm M-1934 main gun and
two 7.62-mm machine guns

T-35. Design work on what became the T-35
heavy tank began as early as 1930, and a prototype
was produced in July 1932. It was an impressive
monster, crewed by 11 and weighing in at 45 tons.
Its main turret mounted a 76.2-mm gun, and it
bristled with no fewer than four smaller turrets.
Two, mounted right front and left rear, had 37-mm
1930 guns, and two, left front and right rear, had
machine guns. Full-scale production commenced
in 1935. The large crew complement necessitated
the use of telephones for communication among
crew members.

The T-35 first saw action during the war with
FiNLAND and also, during the German invasion of
the Soviet Union, in and around Lvov and in
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defense of Moscow. Despite its intimidating
appearance, the T-35 was not heavily armored, and
that, along with its meager top speed of 18.6 miles
per hour, rendered it highly vulnerable. It was used
mainly as a self-propelled gun, to be fired from
static, well-prepared positions. No more than 61
were produced between 1933 and 1939.
General specifications included:

Weight: 45 tons

Length: 31 feet 10.7 inches

Width: 10 feet 6 inches

Height: 11 feet 3 inches

Power plant: one 500-horsepower 17 V-12 gas-
oline engine

Top speed: 18.6 miles per hour

Armament (typical): one 76.2-mm main gun,
two 37-mm 1930 guns, and two machine
guns

KV-1. Despite the disappointing performance
of the T-35, the Soviets did not give up on heavy
tanks. The KV-1 heavy tank was designed in 1938
and was originally intended to mount a 3-inch
main gun, but ultimately was given a 4.2-inch
weapon. Three and even four machine guns were
also fitted into the design. A modification known
as the KV-2 accepted a 5.98-inch howitzer, but this
necessitated a very high turret, which offered to the
enemy a most inviting target. Armor was thick and
heavy.

The KV-1 was an improvement over the T-35,
to be sure, but it was plagued by automotive prob-
lems, including faulty clutches and transmissions.
Nevertheless, the tank served effectively against
heavy German vehicles.

General specifications included:

Weight: 43 tons

Length: 21 feet 11 inches

Width: 10 feet 10.7 inches

Height: 8 feet 10.7 inches

Power plant: one 600-horsepower V-2K V-12
diesel

Top speed: 21.75 miles per hour

Armament (typical): one 4.2-inch main gun
and three or four machine guns

IS-2 and 1S-3 heavy tanks. Aware that neither
the T-35 nor the KV-1 were wholly successful heavy
tanks, Soviet planners commissioned the IS (for
“Tosif Stalin”) heavy tank, dubbed the “Tank of the
Victory.” Design work began late in 1942 and built
on the experience of the KV-1. Engineers focused
on achieving much better mechanical reliability
and mounting more powerful weapons. The IS-2
was the first production model and mounted a
long-barrel 122-mm gun. In 1944, the more heavily
armored IS-3 was fielded. This tank also featured a
semicircular aerodynamic cast turret and a sophis-
ticated fire control system, which allowed the tank
commander to traverse the turret so that he could
direct the gun faster. The IS-2 and IS-3 were used
in the closing months of the European war, then
went on to become the primary Soviet heavy tanks
of the immediate postwar years. They were in ser-
vice until the late 1960s.

General specifications of the IS-2 included:

Weight: 46 tons

Length: 32 feet 5.8 inches

Width: 10 feet 1.6 inches

Height: 8 feet 11.5 inches

Power plant: one 520-horsepower V-2 IS 12-
cylinder diesel

Top speed: 23 miles per hour

Armament: one 122-mm M1943 D-25T L/43
gun, one 12.7-mm M1938 gun, and one
7.62-mm machine gun

Further reading: Bean, Tim, and Will Fowler. Russian
Tanks of World War II: Stalin’s Armored Might. Osceola,
Wis.: Motorbooks International, 2002; Zaloga, Steven,
Jim Kinnear, and Peter Sarson. KV-1 and 2: Heavy Tanks
1939-1945. Mechanicsburg, Penn.: Stackpole, 1996;
Zaloga, Steven J., and Peter Sarson. T-34 Medium Tank
1941—45. London: Osprey, 1994.

armor, U.S.

M4 Sherman. Thanks to such officers as GEORGE
SMmITH PATTON, JR., who became the U.S. Army’s
premier tank officer and armor advocate in World
War I, the United States came into World War II
with a fairly well-developed doctrine for the use of
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tanks. While it did not have the most advanced
tank designs—and, indeed, retained the obsoles-
cent M3 Stuart light tank long after it had been
clearly outclassed—the nation had the industrial
capacity to produce and field many thousands of
the tanks it did have. The most famous American
tank of the war, the M4 Sherman was produced in
greater quantity than any other tank of any other
nation. Like the Soviet T-34 (see ARMOR, SOVIET),
the Sherman, inferior to the best German tanks on
a tank-for-tank basis, enjoyed three paramount
combat qualities: it was highly mobile, highly reli-
able, and highly available.

Availability was, in fact, the decisive strength of
the Sherman. Far simpler and therefore more reli-
able than German tanks, it was much more depend-
ably available for service. Even more important
were the numbers produced. A total of 49,324
Sherman tanks rolled out of 11 plants between
1942 and 1946. The vehicle was employed not only
by the U.S. Army and Marine Corps but also by
British, Canadian, and Free French forces, and it
was used in North Africa, Sicily, Italy, and western
Europe as well as the Pacific theater. Whereas the
Germans produced some 1,835 Tiger and King
Tiger tanks and 4,800 Panthers (most deployed
against the Soviet T-34s on the eastern front), the
Allies deployed more than 40,000 Shermans, which
often were used in coordination with close air sup-
port targeting the German tanks. In general, thanks
to the Sherman, the Allies enjoyed something
approaching a 14 to 1 ratio against the Panthers
and a staggering 50 to 1 ration against the most
advanced Tigers and King Tigers.

Overwhelming superiority of numbers counter-
balanced the one-on-one inferiority of the Sher-
man. In both armor and firepower, it was vastly
outclassed by German tanks. Its 75-mm or 76-mm
gun could not penetrate the front armor of the
Tigers, even close in, while its thin armor rendered
it vulnerable to the Tiger, even at considerable
range. The Sherman’s profile was also a weakness.
Taller than the Tigers, it was difficult to conceal. The
Sherman’s gasoline-powered engine was another
liability. Gasoline is far more explosively combusti-
ble than diesel fuel, and a direct hit on the Sherman

Major General George S. Patton, Jr. during

prewar Louisiana Maneuvers, 1941, with Colonel
Harry A. Flint and Brigadier General Geoffrey
Keyes (Patton Museum of Cavalry and Armor, Fort
Knox, Kentucky)

would often send it up in a fireball. The five-man
tank crews nicknamed it “the Ronson,” after a pop-
ular cigarette lighter that advertised its “lights-up-
first-time-every-time” reliability. Quickly, Allied
tank crews learned to use their single great advan-
tage: numbers. They attacked German tanks only
when they outnumbered them, so that they could
outmaneuver their target and hit it from the side or
from behind, the only angles from which the Sher-
man had a chance against its superior foe.

Shermans came in many variants and were
often adapted to specialized applications, but their
general specifications included:

Weight: 32.284 tons

Length: 24 feet 8 inches

Width: 8 feet 9.5 inches

Height: 11 feet 2.875 inches

Power plant: 400-horsepower Continental R974
C4 nine-cylinder radial gasoline engine

Top speed: 29 miles per hour

Armament (typical): 75-mm gun M3 M34 in
turret; .50-caliber M2HB machine gun, flex-
ible in turret; .30-caliber M1919A4 machine
gun in AA mount; .30-caliber M1919A4
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machine gun coaxial to the main gun; .30-
caliber M1919A4 machine gun in ball mount
in right bow

M3A1 Stuart. At the start of the war, the army
fielded the M3 light tank, known as the Stuart,
which had evolved from designs developed in the
1920s and 1930s. Based on U.S. observations during
the German BLITZKRIEG, it was decided to add
thicker armor to existing designs, which also neces-
sitated revising suspension systems. The M3Al
therefore embodied responses to modern battlefield
conditions, but it was essentially an already obsoles-
cent tank. Nevertheless, it did not even begin full
production until the United States entered the war
at the end of 1941. Light, nimble, and reliable, the
M3 Stuart was nevertheless thoroughly outgunned
and outclassed by German adversaries. Its 37-mm
main gun was of negligible combat value. The vehi-
cle did prove far more useful in the Pacific, going
against generally inferior Japanese light tanks.

General specifications of the M3 light tank
included:

Weight: 12,927 tons

Length: 14 feet 10.75 inches

Width: 7 feet 4 inches

Height: 7 feet 6.5 inches

Power plant: one 250-horsepower Continen-
tal W-970-9A seven-cylinder radial gasoline
engine

Top speed: 36 miles per hour

Armament: 37-mm main gun M5 M22 in tur-
ret, .30-caliber M1919A4 machine gunin AA
mount, .30-caliber M1919A4 machine gun
coaxial to main gun, .30-caliber M1919A4
machine gun in ball mount in right bow, and
.30-caliber M1919A4 machine gun in each
sponson

M?24 Chaffee. Recognizing the inadequacy of
the M3 Stuart and its 37-mm gun, the army devel-
oped the M24 Chaffee light tank, which was fielded
late in 1943 but did not enter widespread service
until late 1944. The tank mounted an impressive
75-mm gun and was highly mobile, with a top
speed of 35 miles per hour.

General specifications included:

Weight: 18.37 tons

Length: 16 feet 4.5 inches

Width: 9 feet 8 inches

Height: 8 feet 1.5 inches

Power plant: two Cadillac Model 44T24 110-
horsepower gasoline engines

Armament: one M6 75-mm main gun, one .30-
caliber machine gun coaxial with main gun,
one .30-caliber machine gun in bow, one .50-
caliber machine gun in AA mount, and one
M3 grenade launcher

M3 Grant. The immediate predecessor of the
M4 Sherman medium tank was the M3 Grant
medium tank. High in profile, the Grant was rushed
into production and possessed neither stability nor
speed (top speed was 26 miles per hour), but it did
mount a powerful 75-mm main gun in addition to
a 37-mm gun and three .30-caliber machine guns.
Crews objected to its cramped quarters and stingy
armor, and the tanks were rapidly withdrawn
(except in the Pacific) as soon as the superior Sher-
mans were ready to take their place.

General specifications included:

Weight: 27.24 tons

Length: 18 feet 6 inches

Width: 8 feet 11 inches

Height: 10 feet 3 inches

Power plant: one 340-horsepower Continental
R-975-Ec2 radial gasoline engine

Top speed: 26 miles per hour

M26 Pershing. The United States fielded only a
single heavy tank during World War II, the M26
Pershing, which did not enter service until 1945. Its
90-mm gun could meet the German Tiger and
Panther on their own terms, and it featured heavy
armor. While it was probably the best American
tank used in the war, it was nevertheless under-
powered, its 500-horsepower Ford engine inade-
quate to its heavily armored weight.

General specifications included:

Weight: 42 tons
Length: 20 feet 7 inches
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Width: 8 feet 9.5 inches

Height: 11 feet 2.875 inches

Power plant: one 500-horsepower Ford GAF,
V-8 gasoline engine

Top speed: 30 miles per hour

Armament: one 90-mm main gun, one .30-
caliber machine gun coaxial with main gun,
one .30-caliber machine gun mounted on
the hull, and one 50-caliber machine gun in
an AA mount

Like the Germans, the Americans fielded tank
destroyers in addition to tanks. These were vehi-
cles that sacrificed some maneuverability and
armor in exchange for the ability to mount a
heavy, usually long-barreled gun capable of a high
degree of armor penetration at long range. Most
tank destroyers also sacrificed speed, but the
American vehicles were, in fact, very fast. They
were generally employed as self-propelled guns,
driven to an area affording concealment and fired
in static ambush.

Gun Motor Carriage M10. The two most impor-
tant American tank destroyers were the 3-inch Gun
Motor Carriage M10 and the 3-inch Gun Motor
Carriage M18. The M10 mounted the 76.2-mm
M7 gun as well as a 12.7-mm Browning machine
gun. The vehicle was built on an M4A2 tank chassis
and had a thinly armored open-top turret. Its gen-
eral specifications included:

Weight: 66,000 pounds

Length: 22 feet 5 inches

Width: 10 feet

Height: 8 feet 5 inches

Power plant: two 375-horsepower General
Motors six-cylinder diesels

Top speed: 32 miles per hour

Armament: one 76.2-mm M7 main gun
and one 12.7-mm Browning machine gun
(mounted atop the open turret)

Gun Motor Carriage M18 Hellcat. Unlike the
M10, which was designed atop the existing M4A2
chassis, the M18 was designed as a tank destroyer
from the ground up, and it first saw service in
1943. Smaller and much lighter than the M10, the

M18 Hellcat mounted the powerful 3-inch (76.2-

mm gun) but achieved a top speed of 55 miles per

hour, making it the fastest tracked vehicle of the

entire war. The Hellcat proved the viability of the

American tank destroyer concept and was used

with great effect against Tigers and King Tigers.
General specifications included:

Weight: 37,557 pounds

Length: 21 feet 11 inches

Width: 9 feet 5 inches

Height: 8 feet 5.5 inches

Power plant: one 340-horsepower Continental
R-975 Cl1 radial gasoline engine

Top speed: 55 miles per hour

Armament: one 76.2-mm M7 main gun
and one 12.7-mm Browning machine gun
(mounted atop the open turret)

Further reading: Baily, Charles M. Faint Praise: American
Tanks and Tank Destroyers During World War II. North
Haven, Conn.: Archon, 1983; Berndt, Thomas. American
Tanks of World War II. Osceola, Wis.: Motorbooks Inter-
national, 1994; Chamberlain, Peter. British and American
Tanks of World War II: The Complete Illustrated History
of British, American and Commonwealth Tanks, Gun
Motor Carriages and Special Purpose Vehicles, 1939—1945.
London: Arms & Armour, 1969; Forty, George. United
States Tanks of World War II in Action. London: Bland-
ford, 1986.

Arnim, Jiirgen von (1889-1971) German
Panzer commander

A career German military officer, Arnim, born into
an old Prussian military family, fought in World
War I and remained in the army during the inter-
war period, entering the armored branch during
the 1930s and rising to command a panzer division
by the start of OpErRATION BARBAROSSA, the Nazi
invasion of the Soviet Union, which was launched
on June 22, 1941.

Arnim continued his rise, taking command of
a panzer corps on the eastern front before being
reassigned as commander in chief of the newly
created Fifth Panzer Army in Tunis, North Africa,
in November 1942. Arnim missed an opportunity
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Jurgen von Arnim (National Archives and Records
Administration)

to capitalize on ERWIN ROMMEL’s success against
U.S. forces at the BATTLE OF KASSERINE Pass dur-
ing February 14-22, 1943, when he failed to sup-
port Rommel’s offensive. He did launch an
independent attack to the north of Rommel dur-
ing February 26-28, but it came to little. Neverthe-
less, when Rommel, stricken with nasal diphtheria,
was sent back to Germany to recuperate on March
6, Arnim assumed command of the Panzerarmee
Afrika. It was he who directed the defense of Tuni-
sia. Although he succeeded in keeping his forces
intact following defeat at the Battle of Mareth dur-
ing March 20-26, he lost contact with his supply
lines, which were continually under Allied attack.
Tunisia was overrun, and Arnim was captured on
May 12. He spent the rest of the war as a prisoner,
first in Britain and then in the United States. He
lived as a private citizen for many years after the
war.

Further reading: Atkinson, Rick. An Army at Dawn: The
War in North Africa 1942—-1943. New York: Henry Holt,
2003; Mellenthin, Vaughn. Panzer Battles. New York:
Ballantine, 1976; Stolfi, R. H. S. German Panzers on the
Offensive: Russian Front and North Africa 1941-1942.
Atglen, Pa.: Schiffer, 2003.

Arnold, Henry Harley (“Hap")
(1886-1950) commanding general of
U.S. Army Air Forces

Born in the Philadelphia suburb of Gladwyne,

Pennsylvania, Henry “Hap” Arnold attended West

Point and graduated in 1907 with a commission as

second lieutenant in the infantry. He served in the

Philippines during 1907-09, but soon became pas-

sionately interested in flying. Obtaining a transfer

to the aeronautical section of the Signal Corps in

April 1911, he received his flight instruction that

June from none other than the Wright brothers,

who were under U.S. Army contract.

Arnold proved to be a born aviator and in
October 1912 won the Mackay Trophy for success-
fully completing the first reconnaissance flight in a
heavier-than-air craft. Arnold hoped that this suc-
cess would help to motivate U.S. Army interest in
military aviation, but the tradition-bound army
brass was unmoved, and Arnold was sent back to
the infantry in April 1913. Three years later, he
returned to the air service, where, promoted to
captain in May 1916, he supervised the army’s avia-
tion training schools as the United States entered
World War I in 1917. He supervised air training
throughout America’s involvement in the war, from
May 1917 through 1919.

The postwar U.S. military was subject to mas-
sive demobilization and drastic reductions in fund-
ing. Nevertheless, Arnold continued to work toward
developing the Army Air Corps. He was sent to the
army’s Command and General Staff School, from
which he graduated in 1929 with the rank of lieu-
tenant colonel and in 1931 was given command of
the 1st Bomb Wing and the 1st Pursuit Wing at
March Field, California. During July and August
1934, he led a flight of ten B-10 bombers on a
round trip from Washington, D.C., to Fairbanks,
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Alaska, winning a second Mackay Trophy for his
demonstration of the endurance of the modern
bomber.

Promoted to brigadier general, Arnold took
command of 1st Wing, GHQ Air Force in Febru-
ary 1935 and was named assistant chief of staff of
the Air Corps in December of that year. With the
death of General Oscar Westover in September
1938, Arnold was promoted to the temporary rank
of major general and named chief of staff of the
Air Corps. He used his new authority to initiate
programs to improve the combat readiness of the
Air Corps, but he was severely hampered by a
shortage of funds and a lingering reluctance on
the part of military planners to develop a fully
effective air arm. Nevertheless, his advocacy of air
power did not go unrecognized. He was named
acting deputy chief of staff of the army for air
matters in October 1940 and chief of the Army Air

Henry Harley “Hap"” Arnold (United States Air
Force History Center)

Corps after it had been renamed the U.S. Army Air
Forces in June 1941. Following this new appoint-
ment came a promotion to temporary lieutenant
general, which was conferred shortly after the
bombing of PEARL HArRBOR and America’s entry
into World War I1.

In March 1942, Arnold was named command-
ing general of Army Air Forces and the following
year was promoted to the temporary rank of gen-
eral. Arnold now served on the U.S. Joint Chiefs of
Staff, which put him in a key position for the shap-
ing of Allied strategy in the European as well as
Pacific theaters. Arnold not only advocated and
supervised the STRATEGIC BOMBING OF GERMANY,
he created the Twentieth Air Force in April 1944 to
carry out the STRATEGIC BOMBING OF JAPAN. Sig-
nificantly, this unit reported directly to his com-
mand as a representative of the Joint Chiefs. This
was a bold and savvy step toward the eventual
(postwar) creation of a United States Air Force
independent of the U.S. Army.

In December 1944, with generals DwiGgHT D.
EISENHOWER, DouGras MACARTHUR, and
GEORGE CATLETT MARSHALL, Arnold was ele-
vated to the rank of general of the army—five-
star general. He continued to command the Army
Air Forces through the end of the war, retiring in
March 1946. On September 18, 1947, thanks in
large part to the foundation he had laid, the Army
Air Forces became an independent service, and in
May 1949, in recognition of the role he played as
father of the U.S. Air Force, Arnold, although
retired, was named first general of the air force.
He died the following year on his ranch in
Sonoma, California.

Further reading: Coffey, Thomas M. Hap: The Story
of the U.S. Air Force and the Man Who Built It, General
Henry H. “Hap” Arnold. New York: Penguin, 1982; Daso,
Dik Alan. Hap Arnold and the Evolution of American Air-
power. Washington, D.C.: Smithsonian, 2001.

artillery, British
Artillery in World War II consisted mainly of seven
major categories: self-propelled guns, heavy artil-
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lery, field artillery, heavy antiaircraft guns, light
antiaircraft guns, rockets, and antitank guns.

SELF-PROPELLED GUNS
With their emphasis on mobile warfare (see, for
example, BLITZKRIEG), the Germans put more reli-
ance on self-propelled guns than did any other
combatant, including the British, who still relied
mainly on traditional towed artillery.

The Bishop. In essence, self-propelled guns were
major artillery pieces mounted on tank chassis.
The only major British self-propelled guns were
the Bishop and the Sexton. Both were soon replaced
by the U.S. M7, called the Priest. The Bishop was
rushed into production during the early stages of
the NorTH AFricAN CAMPAIGN, after the German
Afrika Korps employed self-propelled guns against
the British there. The Bishop was a poorly thought
out conversion of the Valentine infantry tank chas-
sis, which was modified to accept a 25-pound
(87.6-mm) field gun. The army ordered 100 of the
Bishops, which were sent to the Middle East as they
were ready. About 80 were delivered to the Eighth
British Army in July 1942.

From the beginning, there were problems.
Because the gun was mounted in a large fixed
superstructure, which limited traverse as well as
elevation, range was severely limited and could only
be maximized to its full 6,400 yards by driving the
Bishop onto a dirt ramp prepared by the crew.
Cramped quarters within the superstructure lim-
ited ammunition storage, necessitating a towed
trailer to carry sufficient ammo. Indeed, crew
accommodations were so cramped that one crew
member had to perch outside on the engine cover
during transit. Crews were happy to see the Bishop
replaced early in the invasion of Italy, and the vehi-
cle was used thereafter for training purposes only.

General specifications included:

Weight: 17,440 pounds

Length: 18 feet 6 inches

Width: 9 feet 1 inch

Height: 10 feet

Power plant: one 131-horsepower AEC six-
cylinder diesel

Top speed: 15 miles per hour
Armament: one 25-pounder howitzer and one
.303-caliber Bren machine gun

The Sexton. The unloved Bishop was replaced
beginning in 1943 with the Sexton, which was
similar to the U.S. M7 Priest. The Sextons were
made in Canada by Montreal Locomotive, and
production spanned 1943 to 1945. Roomier than
the Bishop, the Sexton was also much more dura-
ble. The riveted construction of the Bishop was
replaced by a welded superstructure at first, and
later models had a cast nose.

The general specifications of the Sexton
included:

Weight: 57,000 pounds

Length: 20 feet 1 inch

Width: 8 feet 11 inches

Height: 8 feet 1 inch

Power plant: one Wright Continental R-975-
C11 radial air-cooled gasoline engine

Top speed: 25 miles per hour

Armament: one 25-pounder main gun and two
.303-caliber Bren machine guns

HEAVY ARTILLERY

The single greatest feature of combat that distin-
guished World War II from World War I was
mobility. On the western front, World War I had
been a nightmare of static trench warfare. In con-
trast, World War II began with Blitzkrieg, the very
essence of mobile warfare, and culminated both in
Europe and the Pacific with an Allied counterof-
fensive conducted, for the most part, at top speed.
It is little wonder, then, that the tank achieved pre-
eminence in the ground war. However, heavy artil-
lery was still a very important weapon. Heavy
artillery was still essential to supporting infantry
and even armor operations. Moreover, despite the
war’s mobility, there were still plenty of well-forti-
fied strong points that would yield to nothing less
than bombardment by heavy guns.

Marks IV Howitzer. The most important British
heavy artillery pieces were its 7.2-inch howitzers,
designated Marks I through V and Mark VI. Marks I
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through V were stop-gap weapons, converted from
World War I-vintage artillery. Between the wars, the
British had neglected artillery development, and
when they discovered, at the outbreak of World War
11, that their inventory of 8-inch howitzers provided
insufficient range for the modern battlefield, they
rushed into production a series of conversions,
relining the 8-inch bores to 7.2 inches for an increase
in muzzle velocity and range. The different Mark
designations depended on the varying specifications
of the barrel that was converted. Mark VI was the
only new design, which featured a longer 7.2-inch
barrel that boosted range and accuracy even further.
By the end of 1944, the Mark VI guns had replaced
virtually all the earlier conversions.

General specifications of the Mark VI howitzer
included:

Caliber: 7.2 inches

Length: 20 feet 8 inches (versus 14 feet 3 inches
for Marks I-V)

Weight: 29,120 pounds

Elevation: -2° to +65°

Traverse: 60°

Maximum range: 19,667 yards (versus 16,900
yards for Marks I-V)

Shell weight: 202 pounds

FIELD ARTILLERY

Ordnance, Q.E, 25-pdr., Mark 2. More readily trans-
portable than heavy artillery, field artillery provided
fire support for the infantry and other service arms.
Whereas World War I relied mostly on heavy artil-
lery, the demand for greater mobility in World War
IT made field artillery a well-established arm in the
armies of all combatants. The British fielded one
notable towed 25-pounder, designated Ordnance,
Q.E, 25-pdr. The Mark 2 version of this weapon
was considered a great field piece, its carriage was
virtually indestructible, and the range of the gun
itself was a substantial 13,400 yards.

General specifications included:

Caliber: 87.6 mm
Length: 94.5 inches
Weight: 3,968 pounds

Elevation: -5° to +40°
Traverse: 8° on carriage
Range: 13,400 yards
Shell weight: 25 pounds

HEAVY ANTIAIRCRAFT GUNS

Aircraft played an extensive role in World War 1I
and were deployed against major targets, including
cities. To defend important military installations,
war plants, and cities, the combatant nations used
heavy antiaircraft guns, which were capable of
reaching the high altitudes of modern bombers.
The British, whose cities were the targets of inten-
sive German bombing campaigns, deployed three
major types of heavy antiaircraft guns.

Ordnance, QF, 3-inch gun. The Ordnance, QF, 3-
inch gun was a World War I design that had been
upgraded early in World War II. It was manufactured
in at least eight variants. The gun could be mounted
in a static emplacement or on a four-wheel platform
for limited towing. Like all antiaircraft guns, the 3-
inch model was rigged with a system of pulleys that
facilitated rapid aiming and target leading.

General specifications of the gun included:

Caliber: 3 inches

Weight: 17,584 pounds

Length of barrel: 11 feet 7.8 inches
Elevation: +90°

Traverse: 360°

Ceiling: 23,500 feet

Shell weight: 16 pounds

Ordnance, QF, 3.7-inch gun. The Ordnance, QF,
3.7-inch antiaircraft gun was developed after World
War I as British military planners recognized the
implications of more powerful and heavier bomber
aircraft. At first, British gun crews continued to pre-
fer the lighter 3-inch gun because it was “handier,”
more rapidly maneuverable, and far more easily
emplaced. Eventually, however, the virtues of this
more powerful weapon made themselves felt, and it
became a mainstay of British antiaircraft defense.

General specifications included:

Caliber: 3.7 inches
Weight: 20,541 pounds
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Length of barrel: 15 feet 5 inches
Elevation: +80°

Traverse: 360°

Ceiling: 32,000 feet

Shell weight: 28.56 pounds

Ordnance, QF, 4.5-inch gun. The largest British
antiaircraft gun of World War II was the Ordnance,
QEF, 4.5-inch gun, which was adapted from a post—
World War I naval gun intended for use on ships.
For antiaircraft use, the gun was made transport-
able on a specially designed four-wheel carriage,
but its great weight (37,128 pounds) always made
it difficult to move. Originally, the gun was intended
to defend dockyards and other shore-based naval
facilities exclusively, but as early as 1941, it was
deployed elsewhere as well.

General specifications included:

Caliber: 4.45 inches

Weight: 37,128 pounds

Length of barrel: 16 feet 8.25 inches
Elevation: +80°

Traverse: 360°

Ceiling: 42,600 feet

Shell weight: 54.43 pounds

LIGHT ANTIAIRCRAFT GUNS

Heavy antiaircraft (AA) guns were intended for use
against strategic aircraft, principally the medium
and heavy bombers that raided cities and other
major installations. World War II also saw the
widespread use of tactical aircraft for close air sup-
port. These medium and light bombers, dive
bombers, and fighters, as well as specially designed
attack aircraft, targeted troops, buildings, tanks,
and other vehicles. Defending against them
required light, highly mobile, and readily maneu-
verable antiaircraft guns capable of rapid fire. Since
tactical aircraft attacked at much lower altitudes
than strategic bombers, the guns’ maximum ceiling
was of less importance than it was with the heavy
AA artillery.

The British fielded one important light AA
piece, the Polsten. It was a simplified version of the
Oerlikon gun reengineered by Polish designers but
produced exclusively in the United Kingdom by the

Sten Company (“Pol” Poland, and “sten” Sten).
Light enough to be manhandled into position,
readily transportable, and capable of being pro-
duced in vast numbers, the Polsten was used very
effectively throughout the entire war.

General specifications included:

Caliber: 20 mm

Length of barrel: 85.75 inches
Weight: 121 pounds
Elevation: +85°

Traverse: 360°

Ceiling: 6,630 feet

Projectile weight: .2625 pound

ROCKETS

The rockets deployed in the field were not the com-
plex technological marvels represented by the Ger-
man V-1 Buzz BoMB and V-2 ROCKET, but were
revivals of a very ancient weapon of war. In and of
themselves, field rockets or war rockets were inac-
curate and mostly incapable of delivering the high-
explosive punch of heavy artillery shells. However,
mated to advanced launchers, rockets could be
fired in great numbers and at terrifying speeds.
This made up for their inherent inaccuracy and
limited destructive power.

2-inch rocket. The British 2-inch rocket was
developed in the 1930s as an antiaircraft weapon.
The weapon was to be launched from the ground
or from ships at low-flying incoming aircraft. As it
rose, propelled by solventless cordite fuel, the
rocket deployed a long trail of wire, which was
designed to foul the propellers of enemy aircraft
and bring them down. Not surprisingly, the sys-
tem never worked, and the rockets were instead
loaded with a small amount of high explosive and
used as artillery.

3-inch rocket. Another rocket, this one of 3-inch
diameter, was also developed during the 1930s as
an alternative to the antiaircraft gun. The virtue of
these inexpensive projectiles was that they could be
launched in massive salvoes from a “Rocket Projec-
tor,” 36 per salvo. While the 3-inch rocket was, in
fact, rarely actually used against aircraft, it did
prove to be a highly effective ground-attack
weapon, especially against tanks. The 3-inch rocket
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weighed 54 pounds and traveled at 1,500 feet per
second over 4,070 yards.

LILO. The LILO was a rocket system specially
developed late in the war for use against the kind of
fortified Japanese bunkers found on Pacific islands
and on the Southeast Asian mainland. Such bun-
kers generally required bombardment by heavy
artillery, but often they were located in places that
were inaccessible to such artillery. The LILO was a
single-fire rocket launcher designed to fire a rocket
with a powerful 60-pound warhead at short range
and directly against a bunker or other fortified tar-
get. The warhead was packed with high explosive,
intended to penetrate concrete, earth, logs, or
whatever other materials had been used to build
the bunker. The typical Japanese bunker consisted
of about 10 feet of earth plus logs. LILO rockets
made short work of these.

The LILO launcher was a simple tube fitted
with an electric triggering device. At short range,
aiming was an easy matter, and the weapon was fit-
ted with nothing more elaborate than an open
sight. It was aimed by adjusting the height of its
back legs. The system was transportable by two
men, one to carry the launcher, the other to carry
the rocket.

The Land Mattress was Britain’s only purpose-
designed ground-to-ground multiple-launch
rocket weapon; the others had evolved from anti-
aircraft designs or were simply antiaircraft rocket
systems used against ground targets. The Land
Mattress launcher had 12, 16, 30, or 32 barrels from
which 69.7-inch rockets, each carrying a 7-pound
high-explosive warhead, could be launched in sal-
voes. Maximum range was 7,900 yards. Each salvo
concentrated about 50 percent of its fire in an area
about 240 yards square. The weapon could be
reloaded very quickly, so that a battery of Land
Mattress launchers could lay down a devastating
blanket of fire.

ANTITANK GUNS
Unlike the Germans and the Americans, the British
did not field tank destroyers against enemy armor,
but instead relied on towed antitank artillery: 2-,
6-,and 17-pounder guns.

Ordnance, QF, 2-pounder. The Ordnance, QF,
2-pounder was developed during the mid-1930s
and was by no means a bad weapon. However, it
was an almost instantly obsolete weapon. Small,
light, and compact, the gun lacked the armor pen-
etration and range to be truly effective against
modern tanks, especially German ones. Most of
the British army’s inventory of 2-pounders was
abandoned on the beaches during the DUNKIRK
EVACUATION in 1940.

General specifications included:

Caliber: 40 mm

Length: 6 feet 9.9 inches

Weight: 1,848 pounds

Traverse: 360°

Elevation: -13° to +15°

Range: 600 yards

Armor Penetration: 2.08 inches at 500 yards

Ordnance, QF, 6-pounder. The Ordnance, QF, 6-
pounder went into development in 1938 but did not
go into production until 1940—41, reaching some
units in the field at the end of 1941. The 6-pounder
proved highly effective until the introduction of the
massive German Tiger tanks, whose heavy, sloping
armor shed the 6-pound projectiles like water.

General specifications of the gun included:

Caliber: 57 mm

Length: 6 feet 8.95 inches

Weight: 2,471 pounds

Traverse: 90°

Elevation: -5° to +15°

Armor penetration: 2.7 inches at 1,000 yards

Ordinance, QF, 17-pounder. By 1941, it had
become apparent to British planners that the enemy
would field increasingly heavily armored tanks.
Therefore, a new, heavier antitank gun was autho-
rized. The Ordinance, QF, 17-pounder arrived in
North Africa late in 1942 and, through the follow-
ing months and years of the war, became a com-
mon presence on the battlefield. By the last year of
the war, it was the British army’s standard antitank
gun. It was one of the most powerful antitank
weapons of the war, and it sometimes served dou-
ble duty as an all-around field gun.
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General specifications included:

Caliber: 3 inches

Length: 14 feet 6.96 inches

Weight: 6,444 pounds

Traverse: 60°

Elevation: -6° to +16.5°

Armor penetration: 5.12 inches at 1,000 yards

Further reading: Dobinson, Colin. AA Command: Brit-
ain’s Anti-Aircraft Defences of World War II. London:
Methuen, 2002; Falvey, Denis. A Well-Known Excellence:
British Artillery and an Artilleryman in World War Two.
London and New York: Brassey’s, 2002; Henry, Chris.
British Anti-tank Artillery, 1939—1945. London: Osprey,
2004; Hogg, Ian V. British and American Artillery of
World War II. London: Greenhill, 2002.

artillery, French

Artillery in World War II consisted mainly of seven
major categories: self-propelled guns, heavy artil-
lery, field artillery, heavy antiaircraft guns, light
antiaircraft guns, rockets, and antitank guns. The
French, however, fielded no self-propelled guns,
heavy artillery, or rockets, but they did have some
fine examples of the other categories.

FIELD ARTILLERY

Canon de 75 mle 1897 (French 75). The “French 75”
was first fielded in 1897 and was officially designated
the Canon de 75 mle 1897. The pride of the French
military, it was often credited (by the French) for the
final victory in World War I. Certainly, it was the first
of the modern generation of artillery pieces. Two
features distinguished it from previous guns. Its
recoil mechanism was so efficient that it minimized
the necessity to “re-lay” (adjust the aim) of the gun
after firing. Its unique breech made loading and
reloading much faster and more efficient. Together,
these features greatly increased rate of fire.

There is no doubt that the French 75 was a
remarkable weapon, but by the outbreak of World
War II in 1939, the 1897 design was well past its
prime and was far outranged by other guns. Never-
theless, the French used about 4,500 of the guns in

their front lines, and many other nations came into
the war with the weapon as well.
General specifications included:

Caliber: 75 mm

Length: 107.08 inches
Weight: 4,343 pounds
Elevation: -11° to +18°
Traverse: 6°

Range: 12,140 yards

Shell weight: 13.66 pounds

Canon de 105 mle 1913 Schneider (L13S). Some-
what newer than the French 75 was the Canon de
105 mle 1913 Schneider, first fielded in 1913. A
French weapon based on a Russian design, the Sch-
neider was also known as the L13S and proved
itself admirably in World War I. Sturdy, handsome,
and efficient, Schneiders were exported to many
countries before World War II, and the Germans
thought enough of them to make use of captured
weapons throughout the war.

General specifications of the gun included:

Caliber: 105 mm

Length: 117.6 inches
Weight: 5,070 pounds
Elevation: 0° to +37°
Traverse: 6°

Range: 13,130 yards

Shell weight: 34.7 pounds

Canon de 105 court mle 1934 S and 1935 B. Dur-
ing the interwar period, even the French, like Brit-
ain reluctant to rearm or modernize its army,
recognized that their vintage inventory of artillery
was obsolescent. The Canon de 105 court mle 1934
S and 1935 B went into production in the mid
1930s. It was the 1935 model that was chosen for
mass production, and it was an advanced design
for the time. Its short barrel increased muzzle
velocity and facilitated both transportation and
laying, and its innovative carriage, which featured a
split rail, maximized gun crew protection. Unfor-
tunately, the gun was manufactured at a slow rate,
and only 232 were in service during the BATTLE OF
France. The Germans prized the examples they
managed to capture.
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General specifications included:

Caliber: 105 mm

Length: 69.3 inches
Weight: 3,587 pounds
Elevation: -6° to +50°
Traverse: 58°

Range: 11,270 yards

Shell weight: 34.62 pounds

HEAVY ANTIAIRCRAFT GUNS

During World War 1, the French army responded to
the need for antiaircraft defense not by developing
new artillery, but by adapting the existing French 75
to the antiaircraft role. Versions of the modified gun
were produced on the eve of the war in 1913 and
during the war in 1915 and 1917. The major modifi-
cations were to the mount, which allowed for a 70°
elevation and a 360° traverse, and to the fire con-
trols, which, in the 1917 model, were moved to the
carriage for greater convenience and efficiency.
These three models, though antiquated by the out-
break of World War II, were all used during the war.

Canon de 75 mm contre aeronefs mle 17/34. A
new modification of the 75, Canon de 75 mm contre
aeronefs mle 17/34, was introduced in 1934 and fea-
tured a redesigned barrel, which improved perfor-
mance by providing reduced time of flight of shells
and increasing ceiling. At about this time, other ver-
sions, 1932, 1933, and 1936, were also produced, but
all were based on the old French 75. Even with
modifications, French heavy antiaircraft artillery
was obsolete at the time of the the Battle of France.

General specifications for the 1932 model
included:

Caliber: 75 mm

Length: 13 feet 3.5 inches
Weight: 8,377 pounds
Elevation: +70°

Traverse: 360°

Ceiling: 26,245 feet

Shell weight: 14.2 pounds

LIGHT ANTIAIRCRAFT GUNS
Two light, rapid-fire guns were in the French arse-
nal for defense against tactical air attack. In con-

trast to heavy antiaircraft guns, which were
intended to defend cities and major installations
from medium and heavy bomber attack—strategic
bombing—the light guns were intended for use
against smaller tactical aircraft, including light
bombers, fighters, and ground attack aircraft. They
were used to cover troops in the field.

25-mm Hotchkiss. The 25-mm Hotchkiss was
introduced in 1932 on the initiative of the Hotch-
kiss armaments firm rather than at the request of
the French army. The experience of World War I
had persuaded the always backward-looking
French military planners that modified French 75s
were sufficient for heavy antiaircraft defense and
that the 12.7-mm heavy machine gun was ade-
quate for light antiaircraft defense. Hotchkiss
company designers disagreed and offered the 1932
design on spec, as it were. Initially, the gun was
rejected, only to be revived after French observers
during the Spanish civil war saw a manifest need
for a heavier light antiaircraft weapon. The Hotch-
kiss guns were accordingly ordered, with two
models, a 1938 and 1939, being produced.

General specifications of the 1938 model
included:

Caliber: 25 mm

Length: 59 inches

Weight: 1,874 pounds
Elevation: +80°

Traverse: 360°

Ceiling: 9,843 feet

Projectile weight: 0.64 pounds

37-mm Schneider. Like the Hotchkiss 25 mm,
the 37-mm Schneider was initially rejected by the
French army, which thought that the French 75
and the 12.7-mm machine gun were adequate for
antiaircraft defense. Schneider continued to
develop the gun in any case, and, as with the
Hotchkiss, observation during the Spanish Civil
War vividly demonstrated the need for tactical
antiaircraft defense intermediate between a mere
machine gun and heavy artillery. Unfortunately,
very few of the guns had been produced by the
time the Germans invaded, and the Schneider
played a very small role in the war.
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General specifications included:

Caliber: 37 mm

Length: unknown

Weight: 2,954 pounds
Elevation: +80°

Traverse: 360°

Ceiling: 9,843 feet

Projectile weight: 1.21 pounds

ANTITANK GUNS
Canon de 46 antichar mle 1937 and Canon de 47
antichar mle 1937. France produced two antitank
guns, the Canon de 46 antichar mle 1937 and the
Canon de 47 antichar mle 1937. Rushed through
design and production based on French intelli-
gence concerning the gauge of emerging German
armor plate, the Canon de 46 was, perhaps sur-
prisingly, an excellent weapon. It went into pro-
duction in 1938 and was improved in the 47
version. After the fall of France, the Germans
eagerly acquired the weapons and used them
extensively.
General specifications included:

Caliber: 47 mm

Length: 8 feet 2 inches

Weight: 2,315 pounds

Elevation: -13° to +16.5°

Traverse: 68°

Range: 7,110 yards

Armor penetration: 3.15 inches at 220 yards
Projectile weight: 3.8 pounds

Further reading: Chant, Chris. Artillery of World War II.
Osceola, Wis.: Motorbooks International, 2001; Jackson,
Julian. The Fall of France: The Nazi Invasion of 1940.
Oxford and New York: Oxford University Press, 2003;
Sumner, lan. The French Army 1939-45: The Army of
1939-40 and Vichy France. London: Osprey, 1998.

artillery, German

Artillery in World War II consisted mainly of seven
major categories: self-propelled guns, heavy artil-
lery, field artillery, heavy antiaircraft guns, light
antiaircraft guns, rockets, and antitank guns.

SELF-PROPELLED GUNS

With their emphasis on mobile warfare (see, for
example, BLITZKRIEG), the Germans put more reli-
ance on self-propelled guns than did any other
combatant. It is not surprising, then, that the Ger-
man arsenal included a wide variety of self-pro-
pelled guns, which were essentially powerful
artillery pieces mounted on a tank or a tanklike
chassis, complete with treads.

sIG 33 auf Geschiitzwagen. Among the first of
the German self-propelled guns was the sIG 33 auf
Geschiitzwagen, which was converted from a light
tank. The superstructure and hull of the tank were
removed, and a 15-cm sIG 33 infantry howitzer was
mounted on the chassis. The crew was shielded by
the three-sided housing from which the gun pro-
jected, but the housing was open at the rear and on
top. The gun did not traverse, but was directed by
steering the tank chassis. Whereas tanks are designed
to fire on the fly, self-propelled guns are fired from a
static position. The gun is moved into position,
stopped, then fired. Some 370 of this modification
were produced during the war, from 1940 and the
BarTLE OF FRANCE all the way through 1944.

General specifications included:

Weight: 25,353 pounds

Length: 15 feet 10.4 inches

Width: 7 feet 0.6 inches

Height: 7 feet 10.5 inches

Power plant: one 150-horsepower Praga six-
cylinder gasoline engine

Top speed: 21.75 miles per hour

Armament: one 15-cm howitzer

Wespe (Wasp). At about the same time that the
sIG 33 was developed, the Wespe (Wasp) was fash-
ioned out of the outclassed PzKpfw II light tank. A
105-mm howitzer was mounted atop a tanklike hull
on the light tank chassis. An open-top armor shield
was supplied for the crew of five, and the vehicles
saw extensive service on the eastern front. The
weapon was highly favored for infantry support.

General specifications included:

Weight: 24,251 pounds
Length: 15 feet 9.4 inches
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Width: 7 feet 5.75 inches

Height: 7 feet 6.6 inches

Power plant: one 140-horsepower Maybach
six-cylinder gasoline engine

Top speed: 24.85 miles per hour

Armament: one 105-mm howitzer and one
7.92-mm MG34 machine gun

Hummel (Bumble Bee). The Hummel (“Bum-
ble Bee”), officially designated Geschiitzwagen
III/IV, was introduced in 1941 and combined
components from two tank chassis, the Panzer 111
and Panzer IV, to create a platform for the long-
barrel 5.9-inch howitzer. This was a formidable
piece made more effective by the addition of
mobility. It was used on all fronts, and it remained
in production until the end of the war, some 666
rolling off assembly lines. The five-man crew was
afforded an ample open-top armored shield, and
the tank chassis and power plant provided suffi-
cient motive force for the gun to keep pace even
with a panzer unit.

General specifications included:

Weight: 52,911 pounds

Length: 23 feet 6.3 inches

Width: 9 feet 5 inches

Height: 9 feet 2.6 inches

Power plant: one 265-horsepower Maybach
V-12 gasoline engine

Top speed: 26.1 miles per hour

Armament: one 5.9-inch howitzer and one
7.92-mm machine gun

Waffentrager. A radical new approach to the
self-propelled gun was the Waffentrager, literally
“Weapons Carrier,” which was introduced in 1942.
This vehicle carried a howitzer mounted in a tur-
ret. However, instead of being fired from the
vehicle, the turret and gun were lowered into
place on the ground, emplaced, and fired from
there as the Waffentrager left, presumably to pick
up another turret-and-gun assembly. It is not
entirely clear why this vehicle and system were
produced, since German war-fighting doctrine
continued to stress mobility. However, while only
eight weapons carriers were built, they were, in
fact, used in combat.

General specifications for the Waffentrager
included:

Weight: 37,479 pounds

Length: 19 feet 4.3 inches

Width: 9 feet 5 inches

Height: 7 feet 4.6 inches

Power plant: one 188-horsepower Maybach
gasoline engine

Top speed: 28 miles per hour

Armament: one 10.5-cm howitzer

Karl series. Another unique self-propelled gun
was the so-called Karl series. This vehicle mounted
a monstrous 60-cm or 54-cm Karl siege howitzer, a
mortarlike weapon intended for use against con-
crete fortifications and bunkers. The howitzers had
been built in the late 1930s specifically to use
against France’s vaunted MaGiNnot LINE but were
instead used against Sevastopol defenses in Russia
and against Warsaw in 1944. The projectiles the
weapon fired were designed with delayed detona-
tion, so that they would penetrate their target
before exploding. The projectiles could penetrate
between 8.2 and 11.5 feet of concrete at a range of
between 5,000 and nearly 7,000 yards.

These massive guns were transported over long
distances by rail, mounted between special railroad
carriages, and for shorter distances they were trans-
ferred to purpose-built tracked carriages. The
speed of the carriages is not recorded but was
doubtless very slow.

General specifications of this weapon system
included:

Weight: 273,373 pounds

Length (overall): 36 feet 7 inches

Power plant: one 1,200-horsepower 12-cylinder
Maybach gasoline engine

Armament: one 54- or 60-cm Karl howitzer

Brummbdr (Grizzly Bear). The Brummbir
(“Grizzly Bear”) was first fielded in 1943 as a self-
propelled heavy assault howitzer to provide close
infantry support. These vehicles advanced with the
first waves of an infantry unit to provide devastat-
ing fire against enemy strong points, bunkers, and
the like. They were highly effective in this role but,
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thinly armored, were quite vulnerable to antitank
guns and tank destroyer fire.
General specifications included:

Weight: 62,170 pounds

Length: 19 feet 5.5 inches

Width: 9 feet 5.4 inches

Height: 8 feet 3.2 inches

Power plant: one 265-horsepower Maybach
V-12 gasoline engine

Top speed: 24.85 miles per hour

Armament: one 5.9-inch howitzer and one or
two 7.92-mm machine guns

Sturmtiger. The Sturmtiger was a self-propelled
gun specifically intended for the kind of urban
warfare the Germans encountered in the BATTLE
OF STALINGRAD. Impatient with deadly house-to-
house fighting, the Germans developed the Stur-
mtiger to simply blow away the houses—and
anything else that got in the way. On a Tiger tank
chassis and hull, the turret was replaced by a boxy
superstructure through which a short, extremely
wide—bore barrel penetrated. This was not a gun,
but a rocket launcher (Raketenwerfer 61) modi-
fied to fire a rocket-propelled naval-style depth
charge weighing 761 pounds, almost all of the
weight representing the high-explosive charge.
The rocket launcher could lob the depth charge
6,180 yards, and its detonation would certainly
destroy anything it hit.

The Sturmtiger required a seven-man crew,
with four dedicated to serving the launcher. Load-
ing was assisted by an integrated crane mounted
behind the superstructure. Only 10 Sturmtigers
were actually produced, beginning in August 1944.
They were never deployed effectively, however, and
were either destroyed or captured, much to the
fascination of Allied soldiers.

General specifications included:

Weight: 143,000 pounds

Length: 20 feet 7.25 inches

Width: 11 feet 8.6 inches

Height: 9 feet 4.2 inches

Power plant: one 650-horsepower Maybach
V-12 gasoline engine

Top speed: 24.86 miles per hour

Armament: one 38-cm rocket projector and
one 7.92-mm machine gun

Sturmgeschiitz III. The Sturmgeschiitz III was
an armored mobile gun designed to follow infantry
assaults to provide fire support and the kind of
concentrated firepower required to neutralize
strongpoints and destroy bunkers and other fortifi-
cations. The vehicle was developed before the out-
break of the war and was produced throughout the
conflict in fairly large numbers. In addition to its
application as a close infantry support weapon, it
was also used as a tank destroyer.

General specifications of the vehicle included:

Weight: 52,690 pounds

Length: 22 feet 2.5 inches

Width: 9 feet 8 inches

Height: 7 feet 1 inch

Power plant: one 265-horsepower Maybach
V-12 gasoline engine

Top speed: 24.85 miles per hour

Armament: one 75-mm gun and two 7.92-mm
machine guns

HEAVY ARTILLERY
15-cm schwere Feldhabitze 18. Within Germany were
two of the world’s greatest manufacturers of heavy
artillery, Krupp and Rheinmetall. The Nazi regime,
tooling up for war as soon as it came to power in
1933, entered into a close working relationship with
these firms, which eagerly furnished designs for the
most advanced new guns. The two firms were avid
competitors, but, in a kind of symbolic gesture, Ger-
man military planners ordered in 1933 what would
be the standard heavy field artillery piece, the 15-cm
schwere Feldhabitze 18, from both companies. Rhe-
inmetall furnished the gun, while Krupp supplied
the carriage. This versatile gun would later be
installed on a self-propelled carriage to become the
Hummel (“Bumble Bee”), and it would also be used
in fixed fortifications, most notably along the Atlan-
tic Wall coastal defenses. The gun was used on every
front throughout the entire war.
General specifications included:

Caliber: 149 mm
Length: 14 feet 6.8 inches
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Weight: 13,898 pounds
Elevation: -3° to +45°
Traverse: 60°

Range: 14,570 yards

Shell weight: 95.9 pounds

15-cm Kanone 18. The new regime also ordered
from Rheinmetall a new gun for divisional level
artillery batteries, the 15-cm Kanone 18. It was a
most impressive looking weapon, which could lob
a 94.8-pound shell 26,800 yards. However, its bar-
rel was so long that transportation over any dis-
tance required removing the barrel and placing it
on its own carriage. This greatly compromised
mobility, which was a prime requisite of Blitzkrieg
doctrine. Another drawback was the gun’s rela-
tively slow two-round-per-minute rate of fire.
These problems led to the discontinuation of pro-
duction long before the war ended.

General specifications included:

Caliber: 149.1 mm

Length: 26 feet 10.8 inches

Weight: 41,226 pounds

Elevation: -2° to +43°

Traverse: 360° on platform or 11° on carriage
Range: 26,800 yards

Shell weight: 94.8 pounds

15-cm Kanone 39. Another marginally success-
ful gun was the 15-cm Kanone 39, manufactured
by Krupp. Performance was very good. The gun
threw a 94.8 pound shell 27,010 yards, but, because
the piece originally had been designed and built for
Turkey, its ammunition was nonstandard in the
German army. Large stockpiles of the Turkish-
specification ammo existed at the beginning of the
war, so these as well as about 40 of the guns were
commandeered as heavy field pieces.

As with the Kanone 18, transportation was a
weakness. Barrel, carriage, and a turntable had to
be broken down and moved as three separate
units. Fortunately, in the field, the turntable was
not usually used, but this still meant that the gun
had to be transported in two pieces. Well before
the end of the war, the Kanone 39 was withdrawn
from the field and installed in the Atlantic Wall
defenses.

General specifications included:

Caliber: 149.1 mm
Length: 27 feet 0.8 inch
Weight: 40,305 pounds
Elevation: -4° to +45°
Traverse (turntable): 360°
Traverse (carriage): 60°
Range: 27,010 yards

Shell weight: 94.8 pounds

17-cm Kanone 18 and 21-cm Mdrser 18. Krupp’s
17-cm Kanone 18 and 21-cm Morser 18 were
among the very best heavy artillery pieces of World
War II. The Kanone was a long-range artillery
piece, whereas the Morser (“mortar”) was a shorter-
range howitzer. Both featured the same carriage,
which incorporated a brilliant double recoil design
that minimized the need for re-laying the gun. This
not only improved accuracy of fire but significantly
increased the rate of fire. Moreover, although both
versions of the gun were heavy, the design of the
carriage facilitated rapid transport. An integral
platform allowed for 360° traverse, which could be
managed by a single gunner.

General specifications of the Kanone included:

Caliber: 172.5 mm
Length: 27 feet 11.8 inches
Weight: 51,533 pounds
Elevation: 0° to 50°
Traverse (platform): 360°
Traverse (carriage): 16°
Range: 32,370 yards

Shell weight: 149.9 pounds

General specifications of the Morser included:

Caliber: 210.9 mm
Length: 21 feet 4.3 inches
Weight: 50,045 pounds
Elevation: 0° to 50°
Traverse (platform): 360°
Traverse (carriage): 16°
Range: 18,270 yards

Shell weight: 266.8 pounds

24-cm Kanone 3. Counterbattery fire is artillery
fire directed against enemy artillery positions and
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emplacements. By definition, effective counterbat-
tery fire must be long range—beyond the range,
certainly, of the enemy battery that is being tar-
geted. In 1935, the Rheinmetall firm began design
work on such a long-range gun, the prototype of
which was produced in 1938. The 24-cm Kanone 3
was a massive weapon with a double-recoil carriage
(to minimize re-laying) mounting a 42-foot-long
piece. Even with its well-designed carriage, the gun
had to be broken down into six loads for transpor-
tation, and while it achieved long range (more than
41,000 yards), it was not produced in large num-
bers. Between eight and 10 were fielded.
General specifications included:

Caliber: 238 mm

Length: 42 feet 11.9 inches
Weight: 186,590 pounds
Elevation: -1° to +56°
Traverse (turntable): 360°
Traverse (carriage): 6°
Range: 41,010 yards

Shell weight: 335.78 pounds

35.5-cm Haubitze M.1. In 1935, German mili-
tary planners commissioned from Rheinmetall a
full-scale siege gun, the 35.5-cm Haubitze M.1.
This massive gun had to be transported in six
loads, plus one more transport to carry the gantry
needed for the final assembly. The 35.5-caliber
weapon fired a high-explosive projectile weighing
1,267 pounds or an anticoncrete projectile weigh-
ing 2,041 pounds. Range, however, was limited, at
22,800 yards, as was muzzle velocity, at 1,870 feet
per second. Rate of fire was a leisurely one round
per minute. Few of these giants were produced,
and they were used exclusively on the eastern
front.

General specifications included:

Caliber: 356.6 mm
Length: 33 feet 8.1 inches
Weight: 272,271 pounds
Elevation: +45° to +75°
Traverse (platform): 360°
Traverse (carriage): 6°
Range: 22,800 yards

Shell weight: 1,267.6 pounds (high-explosive
round) or 2,041 pounds (anticoncrete round)

FIELD ARTILLERY

In contrast to heavy artillery, which has limited
mobility or may, in fact, be fixed in place within
permanent fortifications, field artillery is highly
transportable. It is intended to support both infan-
try and armor operations. As such, the equipment
must be light enough to advance with the troops
and their machines.

10.5-cm leFH 18. If there was a standard Ger-
man field artillery weapon, it was the family of
10.5-cm howitzers, which dated from World War I,
though the weapon was updated just before and
during World War II. By the mid-1930s, the stan-
dard model was the 10.5-cm leFH 18. The adjective
that best describes the character of this weapon is
solid. Conservative and conventional, it was over-
engineered in the typical German fashion so that it
was virtually indestructible. The price of this dura-
bility was weight, an especially critical price for an
army that, on the one hand, stressed mobility and,
on the other, still depended heavily on horses to
pull towed field artillery. Despite this drawback,
the leFH 18 served throughout the war.

General specifications included:

Caliber: 105 mm

Length: 130.23 inches
Weight: 4,310 pounds
Elevation: -5° to 42°
Traverse: 60°

Range: 13,478 yards

Shell weight: 32.65 pounds

7.5-cm Feldkanone 16 nA. After World War I,
the Treaty of Versailles severely limited the arms
that Germany might retain. Among these was a
stockpile of outmoded 7.7-cm field guns, which
the interwar German army decided to modernize
by rebarrelling for 7.5-cm shells. This modification
increased muzzle velocity and range, bringing them
up to modern standards. The 7.5-cm Feldkanone
16 nA was used early in World War II but was later
relegated mostly to training, as newer, more pow-
erful 105-mm weapons became available.
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General specifications included:

Caliber: 75 mm

Length: 106.3 inches
Weight: 5,324 pounds
Elevation: -9° to +44°
Traverse: 4°

Range: 14,080 yards

Shell weight: 12.85 pounds

105-cm Kanone 18 and 18/40. During the 1920s,
in covert contravention of the terms of the Treaty of
Versailles, German military planners put out a call
for a new long-range field artillery piece. The result,
the 105-cm Kanone 18 and 18/40, married a Rhein-
metall barrel to a Krupp carriage. The guns proved
awkward and heavy in the field, so they were trans-
ferred early in the war to coastal defense duty.

General specifications included:

Caliber: 105 mm

Length: 214.96 inches
Weight: 14,187 pounds
Elevation: 0° to 48°
Traverse: 64°

Range: 20,860 yards

Shell weight: 33.38 pounds

HEAVY ANTIAIRCRAFT GUNS

World War II saw the development of two broad
classes of antiaircraft artillery. Light antiaircraft guns
were used in the field to defend troops, vehicles, and
small installations against attack by tactical bombers
and other ground-attack aircraft. Heavy antiaircraft
guns targeted strategic bombers and protected cities,
factories, and other major installations.

8.8-cm Flak (FliegerAbewehrKanone) 41 (the
88). The most famous German heavy antiaircraft
gun was the 88, the 8.8 cm Flak (FliegerAbewehr-
Kanone) 41. The modern 88 was designed in 1939
to 1941 to replace previous antiaircraft guns of this
caliber. Built by Rheinmetall, the Flak 41 was ini-
tially plagued by mechanical problems, but once
these were solved, it was a formidable weapon,
capable of firing 25 flak rounds per minute to a
ceiling of 48,230 feet. This made the gun useful
against strategic as well as tactical attackers. More-

over, the weapon was flexible enough to double in
an antitank role, if need be.
General specifications included:

Caliber: 88 mm

Weight: 27,780 pounds

Length: 21 feet 5.8 inches

Elevation: -3° to +90°

Traverse: 360°

Ceiling: 48,230 feet

Shell weight: 20.7 pounds (high explosive)

10.5-cm Flak 38 and Flak 39. While the Ger-
mans were justifiably proud of the 88 family of
guns, they recognized long before the war began
that defense against modern bombers required
even heavier, more powerful weapons. In 1935, the
10.5-cm Flak 38 and Flak 39 were introduced.
These guns had an all-electric control system and a
powered loading system, which made them highly
efficient. They were originally intended as field
weapons, but their size prompted the Luftwaffe,
which had charge of the Reich’s antiaircraft defense,
to appropriate them. Some were put in permanent
emplacements, while others were mounted on rail-
way carriages. The gun never achieved the renown
of the 88, however, in part because it was far less
numerous and in part because it did not perform
as well as hoped, though it was a very good antiair-
craft weapon.

General specifications included:

Caliber: 105 mm

Weight: 32,187 pounds
Length: 21 feet 9.7 inches
Elevation: -3°to +85°
Ceiling: 41,995 feet

Shell weight: 33.3 pounds

12.8-cm Flak 40. In 1940, design work was
advanced on an even heavier antiaircraft gun, the
12.8-cm Flak 40. Originally intended as a mobile
piece suspended between two four-wheel towed car-
riages, the gun was too big and too heavy to make
long-distance transportation practical, and it was
reserved for fixed installations to defend population
centers. In some places, special flak towers were built
for emplacement. These provided the best sighting
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for the guns, giving them the greatest range of tra-
verse. Some guns were mounted on special railway
carriages to provide a degree of mobility.

General specifications included:

Caliber: 128 mm

Weight: 59,524 pounds
Length: 25 feet 8.5 inches
Elevation: -3° to +87°
Traverse: 360°

Ceiling: 48,555 feet

Shell weight: 57.3 pounds

LIGHT ANTIAIRCRAFT ARTILLERY
2-cm Flak 30. The Germans developed a wide vari-
ety of guns to provide defense against tactical air
attack. The first of these weapons was developed in
1935 by Rheinmetall. The 2-cm Flak 30 was the
very first flak weapon, firing a high-explosive shell
designed to burst in the air, sending thousands of
deadly shrapnel fragments, which readily pene-
trated fuselages and control surfaces, damaging
aircraft mechanically and also injuring or killing
air crews. Early version of the weapon incorporated
a complex sighting system, which, however, was
eventually dropped as gunners realized that the
rate of fire while tracking targets was far more
important than one-on-one accuracy. The flak
shell, after all, was not expected actually to hit its
target, but would damage it or bring it down by
exploding near it.
General specifications of the Flak 30 included:

Caliber: 20 mm

Length of piece: 90.6 inches
Weight: 992 pounds

Elevation: -12° to +90°

Traverse: 360°

Ceiling: 7,218 feet

Rate of fire: 280 rounds per minute
Projectile weight: 0.262 pound

2-cm Flak 38. At 280 rounds per minute, the
Flak 30 was sluggish against fast-moving fighters
and dive bombers. Recognizing a need to increase
rate of fire, the Muser Company designed the 2-
cm Flak 38. This weapon achieved a rate of fire of
420 to 480 rounds per minute. The projectiles

were relatively small, however, and German plan-
ners recognized that to inflict real damage on
enemy attackers required even higher rates of fire.
In 1940, therefore, they modified the carriage of
the Flak 38 to accommodate four barrels, each fir-
ing at once, for a rate of fire of 1,800 rounds per
minute. This proved to be a highly effective
weapon.

General specifications for the Flak 38 included:

Caliber: 20 mm

Length: 88.7 inches

Weight: 926 pounds

Elevation: -20° to +90°

Traverse: 360°

Ceiling: 7,218 feet

Rate of fire: 420—480 rounds per minute
Projectile weight: 0.262 pound

3.7-cm Flak 36 and Flak 37. A series of 3.7-cm
flak guns was developed in the 1930s and steadily
improved, especially with regard to the sighting
mechanism, which incorporated a sophisticated
predictor to aid target leading. All skilled gunners
understood that it was important to lead rather
than track or follow a target; the trick was in judg-
ing just how far to lead it. Mechanical predictor
units helped to simplify this job and guide the rate
of target leading. Flak 36 and Flak 37 proved highly
capable weapons, with 4,211 in service with the
Luftwaffe by August 1944. The WEHRMACHT and
the navy also used a version of the gun.

General specifications included:

Caliber: 37 mm

Length: 142.75 inches

Weight: 3,417 pounds

Elevation: -8° to +85°

Traverse: 360°

Ceiling: 15,748 feet

Rate of fire: 160 rounds per minute
Projectile weight: 1.41 pounds

3.7-cm Flak 43 and Flakzwilling 43. The next
advance in the 3.7-cm flak weapons was the Flak 43
and the Flakzwilling 43. The Flak 43 was designed
in 1942 but was not fielded until 1944. Its major
advantage over previous 3.7-cm models was in rate
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of fire, which rose to 250 rounds per minute. Even
at this rate, however, as Allied aircraft became faster
and faster, it was difficult to score sufficient hits to
bring an airplane down. The Flakzwilling added a
second barrel to multiply the rate of fire, and it was
this version that proved most popular with infan-
try gun crews. But by this time, the war was clearly
being lost, and production of both versions of the
new gun waned. Only 280 double-barreled Flakz-
willing weapons saw service.
General specifications included:

Caliber: 37 mm

Length: 130 inches

Weight: 3,069 pounds

Elevation: -7.5° to +90°

Traverse: 360°

Ceiling: 15,748 feet

Rate of fire (Flak 43): 250 rounds per minute
Projectile weight: 1.41 pounds

5-cm Flak 41. The 5-cm Flak 41 was introduced
in 1941 in an effort to address a gap in antiaircraft
defenses between about 5,000 feet and 10,000 feet.
Light antiaircraft guns were most effective below
5,000 feet, whereas heavy antiaircraft artillery were
effective only above 10,000 feet. German military
planners called for an intermediate-range weapon
to fill the gap. The gun that resulted, however, not
only failed to fill the gap but was generally ineffec-
tive at any altitude and severely limited above
10,000 feet. Underpowered, it produced a bright
muzzle flash, which was visible even in bright day-
light. This, of course, served to give away the posi-
tion of the guns, rendering entire batteries
vulnerable to counterattack. In the end, only about
60 of these weapons were produced.

Their general specifications included:

Caliber: 50 mm

Length: 184.5 inches

Weight: 6,834 pounds

Elevation: -10° to +90°

Traverse: 360°

Ceiling: 10,007 feet

Rate of fire: 180 rounds per minute
Weight of projectile: 4.85 pounds

ROCKETS

The Germans were infamous for developing two
major strategic rocket systems, the V-1 Buzz BomB
and the V-2 ROCKET, but they were also active in the
development of tactical rockets. While far less
accurate than traditional artillery, field rockets, or
war rockets, as they are sometimes called, could be
fired from multiple launchers at rapid rates, mak-
ing up in quantity of fire what they lacked in preci-
sion of fire.

15-cm Wurfgranate 41. The 15-cm Wurfgranate
41 rockets came with two charges, either high
explosive or smoke. They could be launched from
the self-propelled Panzerwerfer 42, a half-track
vehicle. Mobility was important in a rocket launcher,
since the flash of multiple rocket firings quickly
gave away the launcher’s position, and shoot-and-
run tactics could be essential to survival.

General specifications for the 15-cm Wurf-
granate 41 Spreng (high explosive) included:

Length: 38.55 inches
Diameter: 6.22 inches
Weight: 70 pounds
Range: 7,715 yards

General specifications for the 15-cm Wurf-
granate 41 w Kh Nevbel (smoke) included:

Length: 40.16 inches
Diameter: 6.22 inches
Weight: 79 pounds
Range: 7,500 yards

21-cm Wurfgranate 42. Pleased with the perfor-
mance of the 15-cm rockets, German designers
tried something larger, the 21-cm Wurfgranate 42.
This rocket proved highly successful and could be
launched from small, multitube towed launchers
or from the Panzerwerfer 42 (modified to accept
the larger-diameter rockets). American military
planners carefully studied—and copied—captured
units.

General specifications of the Wurfgranate 42
rocket included:

Length: 49.21 mm
Diameter: 8.27 inches
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Weight: 241.5 pounds
Range: 8,585 yards

28-cm and 32-cm Wurfkérper. While the 15-cm
and 21-cm Wurfgranate rockets were the most suc-
cessful of Germany’s tactical rocket weapons, the
earlier and larger 28-cm and 32-cm Wurfkorper,
though short in range, were also widely employed.
Depending on the version used, these rockets
deployed high-explosive warheads, incendiary war-
heads, or smoke effects. They could be launched
from a variety of launchers, but most frequently
used was the SdKfz 252, also known as a “Foot
Stuka” or “Howling Cow.” A low-profile half-track,
the “Cow” was fitted with crude launchers affixed
to its sides. The rockets could be launched individ-
ually or simultaneously.

General specifications of the 28-cm Wurfkor-
per Spreng (high-explosive) rocket included:

Length: 46.85 inches
Diameter: 11 inches
Weight: 181 pounds
Range: 2,337 yards

In 1942, a new, larger version of the Wurfkor-
per was introduced. At 32 cm in diameter, the new
Wurfkorper had a longer range, created a more
powerful explosion, and, thanks to an advanced
propellent, generated less smoke and flash than
previous rockets. This made it harder for an enemy
to determine the location of the launcher.

The general specifications of the rocket
included:

Length: 48.44 inches
Diameter: 11.8 inches
Weight: 277 pounds
Range: 4,975 yards

ANTITANK GUNS
Although the Germans deployed a number of tank
destroyers, they also fielded four major types of
towed antitank artillery.

Pak guns. Known as Pak guns—for Panzer-
abwehrkanone—there were three major caliber
types: the 3.7-cm, the 5-cm, and the 7.5-cm. The
3.7-cm was designed early in the interwar period,

and production commenced in 1928. A modern
design, the gun was nevertheless fitted to a carriage
intended to be pulled by horses. First used during
the Spanish civil war, the small gun proved highly
effective against lightly armored vehicles. During
the INvAsION OF POLAND, it also served adequately.
However, in the BATTLE OF FRANCE, against more
heavily armored tanks, the velocity of the small
shells proved inadequate. Nevertheless, the gun,
which was even adapted for parachute deployment,
served throughout the war.
General specifications included:

Caliber: 37 mm

Length: 5 feet 5.5 inches

Weight: 970 pounds

Traverse: 59°

Elevation: -8° to +25°

Range: 7,655 yards

Armor penetration: 1.48 inches at 400 yards
Weight of projectile: 0.78 pound

During 1939-40, the 5-cm Pak began produc-
tion, in time for the INvAs1ON OF THE SOVIET UNION,
where it was the only German antitank gun effec-
tive against the mighty Soviet T-34 tank. Very wid-
ley used, the 5-cm Pak may be considered the
German army’s standard antitank gun.

Its general specifications included:

Caliber: 50 mm

Length: 10 feet, 5.5 inches

Weight: 2,341 pounds

Traverse: 65°

Elevation: -8° to +27°

Range: 2,900 yards

Armor penetration: 3.98 inches at 820 yards

Projectile weight: 4 pounds (high-explosive
round)

Prior to the invasion of the Soviet Union, intel-
ligence reached German war planners that the
newest Soviet tanks were heavily armored. Fearing
that the 5-cm Pak would be inadequate against
Soviet armor, a 7.5-cm Pak was fielded in 1940.
The new weapon rapidly became a favorite among
antittank crews, and it was also sufficiently versatile
to be used as an all-round field artillery piece.
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General specifications included:

Caliber: 75 mm

Length: 12 feet 1.7 inches

Weight: 3,307 pounds

Traverse: 46°

Elevation: -5° to +22°

Range: 8,400 yards

Armor penetration: 3.86 inches at 2,190 yards

Projectile weight: 12.65 (high-explosive
round)

Taper-bore guns. The Germans experimented
with taper-bore antitank guns, which employed
something called the Gerlich principle to produce
high muzzle velocities capable of increased range
and armor penetration. The Gerlich principle
used shells with a soft flange at their base. These
were fired through a bore that tapered from the
bottom to the top, the flange folding as the shell
moved through to the tapered end of the bore.
This had the effect of creating a seal that prevented
the explosive gases produced within the gun from
escaping. Therefore, the shell was propelled by gas
at much higher pressure, producing greater force
and speed. It was a sound principle, but it required
extremely precise manufacturing techniques and
raw materials that were in increasingly short sup-
ply in Germany. The special shell had a tungsten
core, and tungsten supplies were very scarce. While
these guns were promising, Germany was never
able to put them into significant mass production.
Their potential can be gauged from the armor
penetration figure for a 7.5-cm taper-bore gun:
6.73 inches of armor at 500 yards.

Further reading: Engelmann, Joachim. German Artillery
in World War IT 1939-1945. Atglen, Pa.: Schiffer Publish-
ing, 1995; Engelmann, Joachim. German Heavy Field
Artillery in World War II: 1934—1945. Atglen, Pa.: Schiffer
Publishing, 1995; Engelmann, Joachim. German Light
Field Artillery: 1935-1945. Atglen, Pa.: Schiffer Publish-
ing, 1995; Engelmann, Joachim. German Self-Propelled
Artillery in World War II: Wespe 105mm Guns, Alkett
Weapons Carrier, and Captured Vehicles. Atglen, Pa.:
Schiffer Publishing, 1992; Hogg, Ian V. German Artillery
of World War Two. London: Greenhill Books, 2002.

artillery, Italian

Artillery in World War II consisted mainly of seven
major categories: self-propelled guns, heavy artil-
lery, field artillery, heavy antiaircraft guns, light
antiaircraft guns, rockets, and antitank guns. The
Italian army did not use rockets or dedicated anti-
tank guns.

SELF-PROPELLED GUNS
Semovente da 149/40. The Italian army fielded sev-
eral self-propelled guns, including some mounting
75-mm and 105-mm weapons. These were direct-
fire guns, that is, artillery intended to be used at
fairly close range against clearly visible targets. The
Italian army also called for self-propelled heavy
artillery, or indirect-fire weapons, which were
intended to be fired at long-range targets, but the
Italian arms industry was not equipped to develop
a fully adequate weapon. What emerged was a kind
of interim solution, the Semovente da 149/40,
which featured a 149-mm long-barrel gun mounted
on a modified Carro Armato M 15/42 tank chassis.
The long gun was fitted to the chassis and was
completely unprotected. The gun crew worked out
in the open. Even given the range of the weapon,
25,919 yards, this degree of exposure was danger-
ous and limited the utility of the Semovente.
Indeed, this consideration, stresses on the Italian
economy, and, ultimately, the separate peace Italy
concluded with the Allies prevented the gun from
going into production beyond the prototype.
General specifications included:

Weight: 52,911 pounds

Length: 21 feet 7.8 inches

Width: 9 feet 10 inches

Height: 6 feet 6.7 inches

Power plant: one 250-horsepower SPA gasoline
engine

Armament: one 149-mm long-barrel gun

HEAVY ARTILLERY
The military ambitions of Italy’s premier BENITO
MussoLINI drove a resolution to modernize Ita-
ly’s arsenal of heavy artillery. The nation had
invested extensively in such weapons during
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World War I, but Mussolini and other Italian mili-
tary planners recognized during the 1930s that
these weapons were obsolescent at best and obso-
lete at worst.

Obice da 210/22 modello 35. The most impor-
tant new heavy gun ordered was the Obice da
210/22 modello 35, a massive 210-mm howitzer,
which was a masterpiece of artillery design. The
gun was mounted on a modern split-trail carriage
that featured two road wheels on each side. These
were raised when the gun was in firing position,
and the weight of the gun was taken by a firing
platform beneath the main axle. Nominally, the
gun could traverse 75° but if placed so that the
stakes that secured the split trail were raised, a 360°
traverse was possible. The recoil mechanism was
highly sophisticated, making for great accuracy
and rapidity of fire. All that was wrong with this
fine weapon was its relative complexity, which
taxed the Italian arms industry beyond its capacity
to keep pace with demand. The weapon was never
deployed in sufficient numbers to make much
impact, and when Italy bowed out of the Axis alli-
ance in 1943, most of the existing modello 35s were
sent with Hungarian units to the eastern front.
Those that remained in Italy were eagerly seized by
the Germans, who had great respect for the
weapon.

General specifications included:

Caliber: 210 mm

Length: 16 feet 4.85 inches

Weight: 52,977 pounds

Elevation: 0° to +70°

Traverse: 75° nominal, 360° possible

Range: 16,850 yards

Shell weight: 222.7 pounds or 293.2 pounds

FIELD ARTILLERY
75-mm field guns. The Italian army employed a
number of 75-mm field guns, none of which was
very modern and one of which, the Cannone da
75/27 modello 06, was introduced in 1906. Despite
its age, it was used throughout the Italian engage-
ment in the war. Only slightly newer was another
pre—~World War I field piece, the Cannone da

75/27 modello 11, which was an improvement
over the 06 in that its unconventional horizontal
recoil mechanism performed quite well and mini-
mized the need for re-laying after sustained firing.
Despite their age, both guns were used extensively,
particularly in the NorTH AFRICAN CAMPAIGN,
where the Germans even employed them. Perhaps
surprisingly, these field guns were also adapted
for use from fixed fortifications and were, there-
fore, among the most versatile artillery pieces of
the war.

General specifications for the modello 06
included:

Caliber: 75 mm
Length: 88.6 inches
Weight: 2,381 pounds
Elevation: -10° to +16°
Traverse: 7°

Range: 11,200 yards
Shell weight: 14 pounds

General specifications for the modello 11
included:

Caliber: 75 mm
Length: 83.93 inches
Weight: 4,190 pounds
Elevation: -15° to +65°
Traverse: 52°

Range: 11,200 yards
Shell weight: 14 pounds

Obice da 75/18 modello 35. In the 1930s, two
more 75-mm field guns were introduced into the
Italian army. The Obice da 75/18 modello 35 was
designed specifically as mountain artillery. It was
compact and could be broken down into eight
separate components to facilitate transportation
over difficult terrain. Elegantly designed, this small
gun was highly effective for its specialized purpose.
As with almost all Italian weapons, however, despite
the thoughtful design, the nation’s manufacturing
capacity was simply insufficient to keep pace with
need. This shortage was exacerbated on the eve of
World War II when Mussolini, desperate for for-
eign currency, authorized the sale of many of these
guns to the armies of other nations.
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General specifications included:

Caliber: 75 mm

Length: 61.3 inches
Weight: 4,080 pounds
Elevation: -10° to +45°
Traverse: 50°

Range: 10,460 yards

Shell weight: 14.1 pounds

Cannone da 75/32 modello 37. The most mod-
ern of Italy’s field guns was the Cannone da 75/32
modello 37. A long-barreled weapon, the gun had
an impressive range of nearly 14,000 yards. It was
designed to be pulled by motorized traction rather
than horses, and its well-made split trail allowed
for a 50° traverse. The weapon packed sufficient
punch to be used effectively in an antitank role. As
usual, the only problem was rate of production,
which was never sufficient.

General specifications included:

Caliber: 75 mm

Length: 101.3 inches
Weight: 2,756 pounds
Elevation: -10° to +45°
Traverse: 50°

Range: 13,675 yards

Shell weight: 13.9 pounds

HEAVY ANTIAIRCRAFT GUNS
Antiaircraft guns (AA) were of two types. Light AA
artillery was used against low-flying ground-attack
aircraft and defended troops, vehicles, and struc-
tures. Heavy AA artillery was effective against high-
altitude strategic bombers that attacked cities and
other major facilities.

Cannone da 75/46 C.A. modello 34. Italy
deployed two important heavy antiaircraft guns.
The Cannonone da 75/46 C.A. modello 34 was a
conventional 75-mm weapon mounted on a simple
platform and fitted with crude but adequate fire
control equipment. It could be transported easily
but had a limited ceiling for the heavy AA applica-
tion. As usual, the biggest drawback was the limited
capacity of the Italian arms industry, which could
not keep pace with orders for the gun.

General specifications included:

Caliber: 75 mm

Weight: 9,711 pounds
Length: 11 feet 3.8 inches
Elevation: +90°

Traverse: 360°

Ceiling: 27,230 feet

Shell weight: 14.33 pounds

Cannone da 90/53. Significantly heavier was the
Cannone da 90/53, which could be fired from a fixed
emplacement or from the platform of a heavy truck.
The gun could fire a 22.77-pound shell to a ceiling
of nearly 40,000 feet and was sufficiently versatile to
be pressed into a heavy artillery role, if need be.

General specifications included:

Caliber: 90 mm

Weight: 19,371 pounds
Length: 15 feet 6.5 inches
Elevation: +85°

Traverse: 360°

Ceiling: 39,370 feet

Shell weight: 22.77 pounds

LIGHT ANTIAIRCRAFT GUNS
Italian forces employed a moderately heavy antiair-
craft gun in the Cannone da 75/46 C.A. modello 34
and a heavy gun in the Cannone da 90/53, but they
developed no truly intermediate weapon. Their
two most important light antiaircraft guns were
very light, both firing 20-mm projectiles.

Scotti. The Scotti was a 1930s design that fired a
0.276-pound projectile to a ceiling of only 7,005
feet, but it had the advantage of mobility and was
reasonably effective against low-flying attack air-
craft.

Its general specifications included:

Caliber: 20 mm

Length: 60.6 inches

Weight: 502 pounds

Elevation: -10° to +85°

Traverse: 360°

Ceiling: 7,005 feet

Rate of fire: 250 rounds per minute
Projectile weight: 0.276 pound
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Breda. The Scotti was the standard light artil-
lery piece of the Italian army, which also employed
the 20-mm Breda, a 1934-35 design that traded a
bit of the Scotti’s rapid rate of fire for a 1,000-foot
increase in ceiling. The Breda also had a much
more sophisticated mount, which significantly
improved accuracy. Indeed, the gun was held in
sufficient esteem to be reserved mainly for defense
of the Italian mainland.

General specifications included:

Caliber: 20 mm

Length: 51.2 inches

Weight: 678 pounds

Elevation: -10° to +80°

Traverse: 360°

Ceiling: 8,202 feet

Rate of fire: 200 to 220 rounds per minute
Projectile weight: 0.298 pounds

Further reading: Jowett, Philip S. Italian Army in World
War II: Europe 1940—43. London: Osprey, 2000; Jowett,
Philip S., and Stephen Andrew. The Italian Army, 1940—
45: Africa 1940-43. London: Osprey, 2001; Knox, Mac-
Gregor. Hitler’s Italian Allies: Royal Armed Forces, Fascist
Regime, and the War of 1940-1943. Cambridge and New
York: Cambridge University Press, 2000.

artillery, Japanese

Artillery in World War II consisted mainly of seven
major categories: self-propelled guns, heavy artil-
lery, field artillery, heavy antiaircraft guns, light
antiaircraft guns, rockets, and antitank guns. Japan
developed no heavy artillery of note.

SELF-PROPELLED GUNS
As they lagged behind the other major combatants
in the development of armor (see ARMOR, JAPA-
NESE), so Japan was slow to field self-propelled
guns.

Type 4 HO-RO. The most important self-pro-
pelled gun Japan produced was the Type 4 HO-RO,
a self-propelled short-range 150-mm howitzer.
This was mounted on the chassis of a Type 97
medium tank in place of the tank’s turret. The crew
was afforded scant protection by the open-top

housing and the very thin armor around three
sides of the gun’s breech. Outmoded riveted con-
struction (modern tanks and self-propelled guns
used welded construction) also compromised the
gun’s survivability. Finally, Japanese industry sim-
ply was not tooled up to produce the Type 4 in
quantity, and these guns were deployed piecemeal
for infantry support only.
General specifications included:

Weight: about 30,000 pounds

Length: 18 feet 2 inches

Width: 7 feet 6 inches

Height: 5 feet 1 inch

Power plant: one 170-horsepower V-12 diesel
Top speed: 23.6 miles per hour

Armament: one 150-mm howitzer

FIELD ARTILLERY
75-mm Field Gun Type 38. The only notable field
artillery the Japanese army used was the 75-mm
Field Gun Type 38, a weapon of venerable design,
dating back to a German Krupp 1905 prototype
but upgraded in various ways, including by the
adoption of a box trail (in place of the pole trail of
the Krupp design), which increased elevation. The
gun’s barrel was balanced on its carriage more
effectively, and the recoil mechanism was upgraded
and improved. Nevertheless, the gun was at best
obsolescent and was never even modified for vehi-
cle traction. Through 1945, it was pulled by horses
or mules. That an army as advanced as Japan’s was
saddled with so archaic a piece of field artillery is
both remarkable and puzzling.
General specifications included:

Caliber: 75 mm

Length: 90 inches
Weight: 4,211 pounds
Elevation: -8° to +43°
Traverse: 7°

Range: 13,080 yards

Shell weight: 13.3 pounds

HEAVY ANTIAIRCRAFT GUN
In contrast to light antiaircraft guns, which are used
in the field against ground attack by such tactical
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aircraft as fighters, attack planes, and light bombers,
heavy antiaircraft guns target strategic bombers and
protect civilian areas or large military facilities.

Type 88 75-mm antiaircraft gun. The principal
Japanese heavy antiaircraft weapon was the Type
88 75-mm antiaircraft gun, which was introduced
as early as 1928. At the time of its introduction, it
represented the state of the art in heavy antiaircraft
defense. By World War II, however, while it
remained a good weapon, it was inadequate to
defend against high-altitude B-17s and even less
adequate against B-29s. It lacked sulfficient ceiling
to defend against planes of these types.

General specifications included:

Caliber: 75 mm

Weight: 6,056 pounds
Length: 10 feet 10.5 inches
Elevation: +85°

Traverse: 360°

Ceiling: 23,785 feet

Shell weight: 14.5 pounds

LIGHT ANTIAIRCRAFT GUN

As the Japanese army never developed a fully effec-
tive heavy antiaircraft gun, it failed also to field a fully
effective gun for light, tactical antiaircraft defense.

Type 98 20-mm machine cannon. The Type 98
20-mm machine cannon was capable of firing a
0.3-pound projectile to a ceiling of nearly 12,000
feet, but its magazine held only 20 rounds, and the
rate of fire was a mere 120 rounds per minute,
about half the rate of most other light antiaircraft
weapons. Although quite modern—it was intro-
duced in 1938—the design of the gun was a com-
promise, since the weapon was intended to be used
both for an antiaircraft application and as an anti-
tank gun. Nevertheless, if a gunner could get on
target, the Type 98 hit hard and was capable of
inflicting serious damage.

General specifications included:

Caliber: 20 mm
Length: 57.5 inches
Weight: 593 pounds
Elevation: -10° to +85°
Traverse: 360°

Ceiling: 11,975 feet
Rate of fire: 120 rounds per minute
Projectile weight: 0.3 pound

ROCKETS

20-cm rockets. The Japanese made extensive use of
artillery rockets, the most important of which were
two 20-cm rockets, one developed by the army and
the other by the navy. The army rocket was launched
from a dedicated tube launcher (the Type 4),
whereas the navy rocket was launched from a crude
wooden trough.

The general specifications of the army rocket
included:

Length: 38.75 inches
Diameter: 7.95 inches
Weight: 44.95 pounds
Velocity and range: Unknown

The general specifications for the navy rocket
included:

Length: 41 inches

Diameter: 8.2 inches

Weight: 198.5 pounds

Velocity and range: Velocity unknown; range
1,970 yards

ANTITANK GUN
47-mm Type 1. Lagging in the development of
armor weapons, the Japanese also fielded but a
single significant dedicated antitank gun, the 47-
mm Type 1. This weapon was introduced in 1941
to replace a grossly inadequate 37-mm weapon,
which had been introduced in 1934. The larger gun
had a rapid 15-round-per-minute rate of fire and
could pierce two inches of armor at 1,000 yards.
This made it effective against light Allied armor but
not the heavier tank armor. Worse, the gun was
deployed in very limited numbers.

General specifications included:

Caliber: 47 mm
Length: 8 feet 3.5 inches
Weight: 1,660 pounds
Traverse: 60°

Elevation: -11° to +19°
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Projectile weight: 3.37 pounds
Armor penetration: 2 inches at 1,000 yards

Further reading: Daugherty, Leo J., III. Fighting Tech-
niques of a Japanese Infantryman: 1941-1945: Training,
Techniques, and Weapons. Osceola, Wis.: Motorbooks
International, 2002; Jowett, Philip S. Japanese Army
1931-45. London: Osprey, 2002; Rottman, Gordon, and
Tan Palmer. Japanese Pacific Island Defenses 1941—45.
London: Osprey, 2003.

artillery, Soviet

Artillery in World War II consisted mainly of seven
major categories: self-propelled guns, heavy artil-
lery, field artillery, heavy antiaircraft (AA) guns,
light antiaircraft guns, rockets, and antitank guns.
The Red Army deployed no dedicated light antiair-
craft guns but used its 85-mm weapons as well as
heavy machine guns.

SELF-PROPELLED GUNS

During the opening weeks of the INVASION OF THE
SovieT UNION, the Germans destroyed or captured
huge quantities of Soviet equipment. Seeking to
make up their losses, the Soviets took a hard look at
their arsenal and chose only the most effective
weapons to produce anew on a mass scale.

SU-76. The Z1S-3 3-inch gun had proven itself
a fine piece of field artillery and a very good anti-
tank gun. It was now pressed into another role, as
the armament of a new self-propelled gun, the
SU-76. The ZIS-3 was mounted atop a hastily
converted T-70 light tank chassis and body. The
new vehicle rolled off assembly lines beginning
late in 1942 and was deployed with the Red Army
during 1943. By the time it reached the field in
quantity, German armor plating had become
heavier, and the ZIS-3 was no longer very effective
as a tank killer. Soviet troops grew to dislike the
weapon, at least until its application was changed
from the antitank role to close infantry support.

General specifications included:

Weight: 23,810 pounds
Length: 16 feet

Width: 8 feet 11.5 inches

Height: 7 feet 1.4 inches

Power plant: two 70-horsepower GAZ six-cyl-
inder gasoline engines

Top speed: 28 miles per hour

Armament: one 3-inch gun and one 7.62-mm
machine gun

ISU-122 and ISU-152. The Red Army also
fielded two heavy self-propelled guns, the ISU-122
and the ISU-152. The first was a conversion from a
KV-2 heavy tank chassis. Protruding from the
armored box mounted atop the tank’s deck was a
122-mm howitzer and, atop the box, a 12.7-mm
antiaircraft machine gun. The later ISU-152 was
virtually identical, except that it mounted the 6-
inch M 1937 howitzer.

General specifications for the ISU-122 included:

Weight: 102,361 pounds

Length: 32 feet 1.8 inches

Width: 11 feet 8.2 inches

Height: 8 feet 3.2 inches

Power plant: one 520-horsepower V-12 diesel

Top speed: 23 miles per hour

Armament: one 122-mm howitzer and one
12.7-mm machine gun in AA mount

HEAVY ARTILLERY

Red Army heavy artillery consisted mainly of
152-mm and 203-mm weapons, none of which
were innovative, but all of which were service-
able, simple, and capable of being produced in
quantity.

Model 1937 152-mm gun. The Model 1937 was
typical of the Soviet 152-mm (6-inch) guns and
had the following general specifications:

Caliber: 152.4 mm (6 inches)
Length: 16 feet 1.9 inches
Weight: 17,483 pounds
Elevation: -2° to +65°
Traverse: 58°

Range: 18,880 yards

Shell weight: 95.9 pounds

Model 1943 152-mm howitzer. In addition to
152-mm guns, the Soviets produced a series of
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152-mm howitzers, which was considerably
lighter, though they still had the range of a heavy
artillery weapon. These howitzers, simple, sturdy,
powerful, and produced in great quantity, were
among the most effective artillery weapons of
World War II.

General specifications of the Model 1943
included:

Caliber: 152.5 mm (6 inches)
Length: 13 feet 9.6 inches
Weight: 8,025 pounds
Elevation: -3° to 63.5°
Traverse: 35°

Range: 13,560 yards

Shell weight: 112.6 pounds

Model 1931 203-mm howitzer (B-4). The heavi-
est Soviet howitzer was the 203-mm Model 1931,
also called the B-4. A very heavy gun at almost
40,000 pounds, the Model 1931 had a carriage that
used tracks rather than wheels, which enabled it to
be pulled across snow, soft ground, marsh, and
other poor terrain. However, for transportation
over long distances, the heavy weapon had to be
broken down into as many as six loads.

The Model 1931 was a notable indirect fire
weapon, capable of lobbing a 220-pound shell
some 11 miles. Its great drawback, apart from its
cumbersome weight, was its slow rate of fire: about
one round every four minutes. This made barrage
work impractical, but the gun was still highly use-
ful for fire against strongpoints and well-prepared
fortifications.

General specifications included:

Caliber: 203 mm (8 inches)
Length: 16 feet 8.3 inches
Weight: 39,022 pounds
Elevation: 0° to +60°
Traverse: 8°

Range: 19,712 yards

Shell weight: 220.46 pounds

FIELD ARTILLERY
Model 00/02 and 02/30 series. The major Soviet
field artillery pieces were of 3-inch (76.2 mm) cali-

ber and included the venerable Model 00/02 and
02/30 series, the first of which, produced in 1900
and 1902, dated from the czarist era and was used
in both world wars. Many of the 00/02 series guns
were modernized in 1930 (as the 02/30 series) with
the addition of upgraded ammunition, propel-
lants, and, in many cases, new barrels. This mod-
ernized weapon became the standard Red Army
field piece of the interwar period.
Its general specifications included:

Caliber: 3 inches

Length: 90 inches

Weight: 2,910 pounds
Elevation: -5° to +37°
Traverse: 2.66°

Range: 13,565 yards

Shell weight: 14.11 pounds

Field Gun Model 1936 (76-36). Even before the
outbreak of war, Red Army planners recognized
that their field artillery was obsolescent, even obso-
lete, and in 1936 produced the Field Gun Model
1936, familiarly known as the 76-36. This was a
strikingly modern design for its time, with a long,
slender barrel that increased both muzzle velocity
and range over the earlier model. Its new split-trail
carriage provided an impressively wide angle of
traverse, which made this gun far handier than the
00/02 and 02/30 models. The new gun also accepted
antitank rounds and so had the capability of being
used in the antiarmor role.

Its general specifications included:

Caliber: 3 inches

Length: 153.3 inches
Weight: 5,292 pounds
Elevation: -5° to +75°
Traverse: 60°

Range: 15,145 yards

Shell weight: 14.1 pounds

Field Gun Model 1942 (76-42 or Zis-3). While
the Model 1936 was a fine gun, many examples of it
had been lost to the Germans in the initial phases
of the invasion of the Soviet Union. As a conse-
quence, the urgent necessity of new production
provided an opportunity to design new weapons.
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Among the most impressive and important was the
Field Gun Model 1942, also called the 76-42 or Zis-
3. This gun holds the distinction of having been
produced in greater quantity than any other gun in
World War II, a number far into the thousands.
The gun was extremely versatile, serving in the tra-
ditional infantry support role and also as an anti-
tank weapon. Mounted on a suitable vehicle, it
became a self-propelled gun. Soviet designers
emphasized simplicity, which saved weight and
made the gun easy to handle.
The gun’s general specifications included:

Caliber: 3 inches

Length: 127.8 inches
Weight: 2,470 pounds
Elevation: -5° to +37°
Traverse: 54°

Range: 14,450 yards

Shell weight: 13.7 pounds

HEAVY ANTIAIRCRAFT GUNS

During the 1930s, the Red Army followed the
lead of the forces of other nations in recognizing
the need for a new class of heavy antiaircraft
weapons, capable of defending against strategic
bombers, which threatened cities and other large
installations. The Soviets produced a series of 85-
mm guns, culminating, on the eve of war, in the
Model 1939 and continuing through the war
itself.

Model 1939 antiaircraft gun. The 1939 model
was an excellent weapon, with superb range and
even very good mobility on its wheeled platform.
The Red Army deployed this gun widely, and it
served the strategic AA function as well as much of
the tactical function usually reserved for light AA
guns.

General specifications included:

Caliber: 85 mm

Weight: 9,303 pounds
Length: 15 feet 4.76 inches
Elevation: -3° to 82°
Traverse: 360°

Ceiling: 34,450 feet

Shell weight: 20.29 pounds

ROCKETS
The Red Army made extensive use of rockets,
which they correctly saw as highly effective against
personnel deployed across the kinds of vast battle-
fields that typically characterized the war on the
eastern front.

M8 82-mm rocket. During the years between
World War I and World War II, Soviet scientists
devoted a great deal of work to developing effec-
tive propellants and produced, during the late
1930s, the M8 82-mm rocket, which could be
launched from specially modified light tanks
(such as the T-70) and was typically fitted with a
high-fragmentation warhead that made these
weapons especially devastating against massed
troops. The M8 was so effective, in fact, that the
Germans copied it.

Adapted from an original air-to-ground rocket,
the M8 had the following general specifications:

Length: 26 inches
Diameter: 3.23 inches
Weight: 17.6 pounds
Range: 6,450 yards

M13 132-mm Katyusha. While the M8 was the
first of the famous Soviet rockets of World War
II, the most extensively used was the larger, 132-
mm M13, which was called the Katyusha. The
distinctive moan these missiles made in flight
became so familiar to German troops that they
dubbed the Katyusha “Stalin’s organ.” Whereas
the M8s were generally launched from modified
light tanks, the M13s were launched from simple
rails mounted on heavy trucks. This made it pos-
sible to deploy them in massive numbers, which
was the only effective way to use such an inaccu-
rate weapon.

General specifications included:

Length: 55.9 inches
Diameter: 5.2 inches
Weight: 93.7 pounds
Range: 9,295 yards

M30 and M31 300-mm rockets. Experience with
the M8 and M13 had persuaded the Soviets that
the rocket was a devastatingly effective weapon,
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and Red Army planners reasoned that if 82-mm
and 132-mm rockets were good, 300-mm rockets
would be even better. By the end of 1942, the M30
and M31 300-mm rockets were in the field. They
were launched from simple rail launchers mounted
on trucks, and they carried high-explosive war-
heads. The improvement the M31 represented over
the M30 was in the engine, which provided greater
range (just how much greater is not known, because
the range specifications for both weapons are
unavailable).

General specifications for the M31 rocket
included:

Length: 69.3 inches

Diameter: 11.8 inches

Weight: 201.7 pounds

Range: unknown, but initial velocity was 836
feet per second

ANTITANK GUNS
Armor played a huge, even decisive, role in the war
on the eastern front, and antitank weapons were a
high priority for the Red Army. The Soviets pro-
duced a series of 45-mm antitank guns and a more
powerful series of 76.2-mm weapons.

45-mm antitank guns. The first 45-mm guns
were produced in the 1930s, and they served in the
Russo-FINNIsH WAR to good effect, but during the
German INVASION OF THE SOVIET UNION, it quickly
became apparent that the 45-mm guns were of little
use against the most modern German tanks, which
were equipped with very heavy, sloping armor. In
1942, a redesigned 45-mm gun appeared, which had
a much longer barrel than the weapons of the 1930s
and which outperformed the earlier guns against
armor, though it still left much to be desired.

General specifications of the Model 1942 gun
included:

Caliber: 45 mm

Length: 9 feet 8.8 inches

Weight: 1,257 pounds

Traverse: 60°

Elevation: -8° to +25°

Projectile weight: 3.151 pounds

Armor penetration: 3.74 inches at 330 yards

M1942 76.2-mm antitank gun. Also produced
during the 1930s was a series of 76.2-mm guns,
which were followed by the M 1942, introduced in
1942. This later model was one of the great artillery
pieces of the war and could be used against tanks as
well as other targets. Produced in massive num-
bers, it was deployed in massive numbers, so that
Soviet gunners typically trained a great deal of fire
on a single, concentrated target. The effect was
devastating.

General specifications of the M1942 included:

Caliber: 76.2 mm

Length: 13 feet 8.5 inches

Weight: 3,770 pounds

Traverse: 60°

Elevation: -6° to +25°

Projectile weight: 16.79 pounds

Range: 14,586 yards

Armor penetration: 3.86 inches at 545 yards

Further reading: Bellamy, Chris. Red God of War: Soviet
Artillery and Rocket Forces. New York and London:
Brassey’s, 1986; Foedrowitz, Michael, and David John-
ston. Soviet Field Artillery in World War II Including Use
by the German Wehrmacht. Atglen, Pa.: Schiffer, 2000;
Markov, David R. Soviet/Russian Armor and Artillery
Design Practices: 1945 to Present. Darlington, Md.: Dar-
lington Productions, 1999; Zaloga, Steven J. Red Army of
the Great Patriotic War 1941-5. London: Osprey, 1989.

artillery, U.S.

Artillery in World War II consisted mainly of seven
major categories: self-propelled guns, heavy artil-
lery, field artillery, heavy antiaircraft guns (AA),
light antiaircraft guns, rockets, and antitank guns.

SELF-PROPELLED GUNS
The United States developed one important self-
propelled gun on the eve of World War II and
another during the conflict itself.

M7 Priest. The M7, nicknamed “The Priest” by
British soldiers, who thought the housing for the
antiaircraft machine gun mount looked like a pulpit,
was produced just before American entry into World
War II. Many examples were shipped directly from
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the assembly line to Great Britain as part of the
LenD-LEAsE Act and so found their way into the war
even before the United States entered the conflict.

During the interwar period, the venerable 105-
mm howitzer had been mounted on half-track
vehicles with some success. Designers reasoned that
an even more effective platform would be an M3
tank chassis, and the gun was mounted on the front
of the vehicle in a large, open armored superstruc-
ture. For antiaircraft defense, a 12.7-mm machine
gun was mounted in a “pulpit,” which provided a
degree of protection to the gunner. The M7 served
as a self-propelled gun through 1944, at which time
many were converted into armored personnel carri-
ers and were nicknamed “Kangaroos.”

General specifications for the M7 Priest
included:

Weight: 50,634 pounds

Length: 19 feet 9 inches

Width: 9 feet 6.25 inches

Height: 8 feet 4 inches

Power plant: one 375-horsepower Continental
nine-cylinder radial gasoline engine

Top speed: 26 miles per hour

Armament: one 105-mm howitzer and one
12.7-mm machine gun in an antiaircraft
mount

Carriage, Motor, 155-mm Gun, M40. During
the war, the United States fielded a 155-mm self-
propelled gun mounted on an M3 tank chassis
called the M12 but soon began design work on
another 155-mm gun, the long-barreled “Long
Tom,” which was mounted on an extensively modi-
fied M4A3 tank chassis and called the Carriage,
Motor, 155-mm Gun, M40. It was not introduced
in quantity until late in the war, during January
1945, but proved so effective that production con-
tinued after the war, and the M40 was used exten-
sively in the Korean conflict during the 1950s.
Although its World War II career was brief, it was
among the very best self-propelled guns of the era.

General specifications included:

Weight: 82,000 pounds
Length: 29 feet 8 inches
Width: 10 feet 4 inches

Height: 9 feet 4 inches

Power plant: one 395-horsepower Continental
nine-cylinder radial gasoline engine

Top speed: 24 miles per hour

Armament: one 155-mm gun

HEAVY ARTILLERY
M1 8-inch howitzer. The M1 8-inch howitzer was
developed from World War I-era British and
French guns of this caliber and was finally stan-
dardized in 1940, the year before the Untied States
entered World War II. It was among the most effi-
cient and powerful weapons of its kind and proved
so durable that the U.S. Army still uses it. A superb
carriage and recoil mechanism helped to make this
a very accurate weapon.
Its general specifications included:

Caliber: 8 inches

Length: 17 feet 5.59 inches
Weight: 32,000 pounds
Elevation: -2° to +65°
Traverse: 60°

Range: 18,150 yards

Shell weight: 200 pounds

155-mm Gun MI. The 155-mm Gun M1 was
designed during the late 1930s, using as its basis a
World War I French design. The split-trail carriage
was efficient and modern, as was the recoil mecha-
nism, which made for a very stable platform. The
gun was a very good all-round performer with
excellent range for indirect fire.

Its general specifications included:

Caliber: 155 mm

Length: 24 feet 2 inches
Weight: 30,600 pounds
Elevation: -2° to +65°
Traverse: 60°

Range: 25,395 yards

Shell weight: 92.6 pounds

240-mm Howitzer M1. Shortly after World War I,
American military planners recommended design-
ing a large-caliber heavy howitzer, but the project
languished during the interwar years until the dete-
riorating situation in Europe motivated completion
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of the work. The result was the 240-mm Howitzer
M1, a massive weapon capable of lobbing a 360-
pound shell 25,255 yards. The gun was transported
on a six-wheeled carriage, with the barrel towed on a
semi-trailer. Set-up of the 30-ton weapon was no
easy task, and the gun had to be erected over a pit to
take up the massive recoil. However, once set up, this
monster was highly effective.
Its general specifications included:

Caliber: 240 mm
Length: 27 feet 7 inches
Weight: 64,525 pounds
Elevation: +15° to +65°
Traverse: 45°

Range: 25,255 yards
Shell weight: 360 pounds

Little David. Among the most notable pieces of
heavy artillery in World War II was Little David,
which, at 36 inches, was the largest-caliber weapon
used in the war. It started out not as a gun, but as
Bomb Testing Device T1, a ground-based launcher
intended to test aircraft bombs. It occurred to
someone that a testing device designed to lob heavy
aerial bombs could easily be used as a super large—
caliber howitzer. Indeed, Little David was more in
the nature of a muzzle-loading mortar.

The plan, in early 1944, was to prepare Little
David for use in what seemed the inevitable inva-
sion of Japan. The weapon was to be directed
against the heaviest of Japanese fortifications. The
use of atomic weapons against Japan made the
invasion unnecessary, and Little David was never
used in combat.

General specifications of this oddity included:

Caliber: 36 inches

Length: 28 feet

Weight: 182,560 pounds
Elevation: +45° to +65°
Traverse: 26°

Range: 9,500 yards

Shell weight: 3,700 pounds

FIELD ARTILLERY
105-mm Howitzer M2A1. The United States fought
World War I with many borrowed weapons, includ-

ing in the areas of armor and artillery, and the army
emerged from the war determined to begin design-
ing its own standard artillery. In the isolationist
interwar period, however, these plans languished
until the late 1930s, when the deteriorating situa-
tion in Europe finally prompted action. One of the
results was the long-delayed emergence of the 105-
mm Howitzer M2A1 and its carriage, designated
M2A2. This weapon began production in 1939,
became one of the great field pieces of World War
11, and, in fact, has never been rendered obsolete.

The design of this howitzer is simple and
sturdy, easy to produce in massive quantity (which
it was) and easy to maintain in the field. Handy and
durable, it was used in every U.S. theater of the war.
There was nothing innovative or remarkable about
the weapon, but it was thoroughly reliable and
accurate.

General specifications included:

Caliber: 105 mm
Length: 101.35 inches
Weight: 4,260 pounds
Elevation: -6° to +65°
Traverse: 46°

Range: 12,500 yards
Shell weight: 33 pounds

HEAVY ANTIAIRCRAFT GUNS
3-inch Antiaircraft Gun M3. During the 1920s, the
United States took what it believed would be a
shortcut in developing heavy antiaircraft artillery
by turning to existing equipment, namely the 3-
inch coastal defense artillery that had long been in
service. These were adapted to new mounts, one
for static AA defense and the other a mobile plat-
form. As it turned out, however, many more modi-
fications were required than had been anticipated,
including new rifling and an entirely redesigned
breech mechanism. Instead of a shortcut, the new
work consumed a great deal of time, especially in
developing the machine tools necessary to work
the guns to the exceedingly close tolerances
required for the AA application. By the time the 3-
inch Antiaircraft Gun M3 was fully ready in the
mid 1930s, it had become apparent to designers
that it was at best obsolescent. While the gun was
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used during the war, it was gradually withdrawn

and replaced by the 90-mm Gun M1. The earlier

weapon was relegated mainly to training use.
General specifications of the M3 included:

Caliber: 3 inches

Weight: 16,800 pounds
Length: 12 feet 6 inches
Elevation: +80°

Traverse: 360°

Ceiling: 31,200 feet

Shell weight: 12.8 pounds

90-mm Gun MI. The 90-mm Gun M1 was an
all-new design that outperformed the 3-inch gun it
replaced and that fired a much heavier shell to a
much higher ceiling: 23.4 pounds to 39,500 feet ver-
sus 12.8 pounds to 31,200 feet. The new weapon also
incorporated a wholly redesigned carriage, with a
turntable, and included a power rammer and fuse
setter, which greatly increased rate of fire. While the
gun was widely admired, its high technology had the
drawback of complexity, which slowed production
and made maintenance more difficult. Nevertheless,
by August 1945, 7,831 had been produced, most of
these deployed for coastal AA defense.

General specifications included:

Caliber: 90 mm

Weight: 32,300 pounds
Length: 14 feet 9.2 inches
Elevation: +80°

Traverse: 360°

Ceiling: 39,500 feet

Shell weight: 23.4 pounds

LIGHT ANTIAIRCRAFT GUNS
Maxson Mount. The Maxson Mount was a unique
American answer to the need for tactical AA
defense. It was a carriage that combined four
Browning M2 heavy machine guns of 12.7-mm
caliber on a single mount, so that together a spec-
tacular 2,300 round-per-minute rate of fire could
be achieved. The rounds contained no explosive
charge, and the Maxson Mount was aimed with a
simple naval sight, but the rate of fire was never-
theless devastating against low-flying aircraft. The
flexible Maxson Mount could be towed into posi-

tion, or it could be installed on half-tracks or other
vehicles, and the use of tracer rounds greatly facili-
tated target leading.

General specifications included:

Caliber: 12.7 mm

Length: 65.1 inches

Weight: 2,396 pounds

Elevation: -5° to +85°

Traverse: 360°

Ceiling: 3,280 feet

Rate of fire: 2,300 rounds per minute (all four
guns firing)

37-mm Antiaircraft Gun M1. Unlike some com-
batants, the United States fielded not only heavy
AA artillery and light AA artillery, but also what
might be classified as intermediate AA artillery.
The 37-mm Antiaircraft Gun M1 fired heavier pro-
jectiles than a machine gun and had a much higher
ceiling. It was effective against attack aircraft that
flew well below strategic bomber altitudes but that
remained above 5,000 feet. Many of these weapons
were used by the United States, and even more
were delivered to the Soviet Union under the pro-
visions of Lend-Lease.

General specifications included:

Caliber: 37 mm

Length: 78.2 inches

Elevation: -5° to +90°

Traverse: 360°

Ceiling: 18,600 feet

Rate of fire: 120 rounds per minute
Projectile weight: 1.34 pounds

ROCKETS
The U.S. Army entered World War II without any
field rocket weapons at all, but, observing the effec-
tiveness of Soviet rockets, ordnance planners
quickly developed several U.S. rockets, along with
simple launchers.

M8 4.5-inch rocket. The most important Amer-
ican rocket was the M8, a 4.5-inch rocket with a
high-explosive warhead. A total of 2.5 million of
these fin-stabilized projectiles were produced dur-
ing the war, and they were typically fired from
multiple launchers, some mounting as many as 60
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tubes. As with other rockets of the war, the M8 was

quite inaccurate, but by massing fire, the effect

could be devastating, especially at close range.
General specifications included:

Length: 33 inches
Diameter: 4.5 inches
Weight: 38.5 pounds
Range: 4,600 yards

ANTITANK GUNS
M3 37-mm towed gun. In addition to making very
effective use of tank destroyers (see ARMOR, U.S.),
the American army fielded two major antitank
guns. The first, initially deployed in 1939, was the
M3, a 37-mm towed gun that was obsolete upon its
very introduction. Capable of penetrating no more
than 2 inches of armor at 500 yards, it was thor-
oughly inadequate against modern German plate.
Although it was deployed in the NORTH AFRICAN
CAMPAIGN, it did not last long in Europe.
General specifications included:

Caliber: 37 mm

Length: 6 feet 10.5 inches

Weight: 912 pounds

Traverse: 60°

Elevation: -10° to +15°

Range: 500 yards

Armor penetration: 2 inches at 500 yards

3-inch M5 antitank gun. In late 1941, the army
rushed into production a replacement for the woe-
fully inadequate 37-mm M3 antitank gun. The 3-
inch M5 was heavy and somewhat awkward, but it
packed the kind of punch necessary to kill heavily
armored German tanks. At 2,000 yards, its fire
could pierce through 3.31 inches of armor plate.
Popular with gun crews, the weapon was heavy and
required the services of a 6 x 6 truck for towing.
The gun was also adapted to a Sherman tank chas-
sis as a self-propelled tank destroyer.

General specifications included:

Caliber: 3 inches

Length: 13 feet 2.4 inches
Weight: 5,850 pounds
Elevation: -5.5° to +30°

Traverse: 46°
Range: 2,000 yards
Armor penetration: 3.31 inches at 2,000 yards

Further reading: Crawford, Steve. Artillery of World War
II. Osceola, Wis.: Motorbooks International, 2001; Gan-
der, Terry. Heavy Artillery of World War 1. Marlborough,
U.K.: Crowood Publishing, 2001; Hogg, Ian V. British
and American Artillery of World War II. London: Green-
hill, 2002; Scheier, Konrad. Standard Guide to U. S. World
War II Tanks and Artillery. Tola, Wis.: Krause, 1994.

ASDIC. See SONAR.

Atlantic, Battle of the

The Battle of the Atlantic is a popular historical
name (Britain’s Prime Minister WINSTON
CHURCHILL first began using the phrase in August
1940) for the long struggle—spanning the entire six
years of World War II, from 1939 to 1945—to
secure the Atlantic convoy routes, which were the
lifeline for the European Allies. It was by no means a
battle in the traditional military sense but, rather, a
long series of numerous encounters, engagements,
attacks, and campaigns. For the Allies, the overall
objectives of the struggle were straightforward:
blockade Axis Europe; secure sea movements, espe-
cially of vital convoys; and attain and maintain the
ability to project military force overseas.

The first objective was achieved with relative
ease, since the Allied navies far outnumbered Ger-
man and Italian naval forces. Although Germany
enjoyed very limited success with blockade-run-
ning operations, generally the Allied naval block-
ade was quite effective. It is also true, however, that
the European Axis did not have to rely on the
Atlantic for most of its supplies, since, through
much of the war, Germany controlled many Euro-
pean overland routes and had conquered numer-
ous manufacturing and agricultural centers.

The third objective depended largely on the
development of AMPHIBIOUS WARFARE doctrine,
techniques, and tactics, which had not fully matured
until OPErATION OVERLORD and the NORMANDY
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LANDINGS (D-DpAY) of June 1944. By that time, the
second objective, securing Allied sea movements,
had been largely achieved, which also enabled
achievement of the amphibious warfare objective.

That second objective, securing Allied sea
movements, was, however, extremely difficult to
attain. While the surface fleet of the Kriegsmarine,
the Navy or GERMANY, was not large, its submarine
(or U-boat) fleet was substantial, modern, and
growing. It was the German U-boat that was the
most destructive weapon in the Battle of the Atlan-
tic, and the menace posed by submarine warfare
largely dictated Allied operations in the battle.

Yet the U-boat did not immediately come to the
fore in the Battle of the Atlantic. During the open-
ing months of the war, after the INvASION OF POLAND
in September 1939 and before the fall of France in
June 1940, the Kriegsmarine operated against Allied
shipping mainly using surface ships, including so-
called pocket battleships (smaller than conventional
battleships, but typically with even greater fire-
power) and cruisers, collectively called surface raid-
ers. These vessels were augmented by smaller
cruisers called auxiliary cruisers. This early phase of
the Battle of the Atlantic largely consisted of Ger-
man surface raiders harassing Allied shipping.

After the fall of France, Germany acquired
French and Norwegian bases from which subma-
rines could operate with little interference by the
hitherto quite effective British naval blockade.
Moreover, the German objective in the Battle of the
Atlantic was no longer the catch-as-catch-can
destruction of cargo and transport shipping or even
battling the Royal Navy. With Great Britain cut off
from the European continent, the objective was
now to strangle and starve the nation by cutting off
all Atlantic communication and supply routes. It
quickly became apparent that submarines were the
most effective weapon for this destruction, and the
Battle of the Atlantic evolved into perhaps the most
serious threat Germany posed. (Another important
German vessel deployed in the Battle of the Atlantic
was the merchant raider, better known as the Q-
sHIP. Heavily armed warships disguised as civilian
freighters, the Q-ships would sneak up on Allied
merchant vessels and open fire.)

STATISTICAL COURSE OF THE
BATTLE OF THE ATLANTIC
The overall course of the Battle of the Atlantic can
be charted year by year by looking at tonnage lost:

German
German Surface
Allied U-Boat Ship

Losses Losses Losses
Year (Tons) (Tons) (Tons)
1939 755,392 421,156 61,337
1940 7,805,360 3,801,095 277,028
1941 4,921,792 3,111,051 205,966
1942 7,790,697 6,546,271 325,086
1943 3,220,137 1,189,833 7,040
1944 1,045,629 N/A N/A
1945 438,821 N/A N/A

In terms of actual numbers of ships lost, the
battle looked like this:

Allied Losses U-boats
Year to U-boats Sunk
1939 50 9
1940 225 24
1941 288 35
1942 452 87
1943 203 237
1944 67 242
1945 30 151
Total 1,315 785

What accounts for the general direction of
these statistics? German U-boats were plentiful
and, early in the war, developed WoLrpack U-BoAT
TACTICS, by which several boats coordinated a sin-
gle attack for greatly enhanced effectiveness. More-
over, by December 1941, when the United States
entered the war, U-boats were already capable of
operating as far as the Caribbean and the Gulf of
Mexico and could attack shipping even off the East
Coast of the United States. The effectiveness of the
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U-boat increased alarmingly through 1942. How-
ever, by early 1943, several Allied technological and
tactical advances began sharply to turn the tide
against the U-boats, transforming the hunters into
the hunted. sonar technology (by which surface
ships could detect U-boats underwater) was devel-
oped from earlier ASDIC technologies. Long-range
bombers became available, thereby extending the
range of antisubmarine patrol. Developments in
RADAR technology greatly increased the effective-
ness of these patrols. Tactically, the Allies perfected
both the convoy sysTem and more effective means
of escorting the convoys.

CHRONOLOGICAL COURSE OF THE

BATTLE OF THE ATLANTIC
On the very first day of the war, September 1, 1939,
German U-boats sank a British passenger liner, the
Athena, and, two weeks later, a warship, HMS Cou-
rageous. On September 14, the British sank their
first U-boat. During this first month, Germany also
deployed two great surface raiders, Admiral Graf
Spee and Deutschland. Gneisenau and Scharnhorst
would follow in November. In the meantime, the
British carrier Royal Oak was sunk on October 12
in its Scapa Flow anchorage, the principal home
base of the Royal Navy.

On December 13, 1939, off the coast of Uru-
guay in the South Atlantic, the British cruisers
Ajax, Exeter, and Achilles trapped the Admiral Graf
Spee in the Battle of the River Plate. As a result of
the engagement, the commander of the Graf Spee
scuttled his ship rather than let it fall into British
hands.

March 1940 saw the maiden voyage of the Ger-
man surface raider Atlantis, which would sink
145,697 tons of Allied shipping—the most of any
surface raider—before it was sunk in November
1941 by HMS Devonshire. During April 9-13, off
Narvik, Norway (see NARVIK, BATTLES OF), the
British battleship Warspite, in concert with the
destroyers Hardy, Hotspur, Havock, Hunter, and
Hostile, engaged a 10-ship German destroyer flo-
tilla, sinking or forcing the scuttling of all the Ger-
man combatants. In May, the Royal Navy managed
one of the great rescues of the war, evacuating

trapped British forces from Dunkirk (see DUNKIRK
EVACUATION), but on June 8, the Royal Navy suf-
fered a sharp blow when the carrier HMS Glorious
and two escort vessels were lost in action to Scharn-
horst and Gneisenau.

Elsewhere, in July 1940, British ships fired on
the French fleet at Oran, North Africa, after it
refused to surrender. At about this time in the
Mediterranean, British warships sank the Giulio
Cesare, pride of the Italian fleet.

On September 2, 1940, U.S. president FRANK-
LIN D. RoosevELT issued an executive order trans-
ferring 50 obsolescent U.S. Navy destroyers to the
Royal Navy in exchange for leases on various Brit-
ish bases. These ships would perform valuable
convoy escort duty. However, on September 21, 11
British merchant ships were lost when German U-
boats put into practice wolfpack tactics and
attacked Convoy HX 72. Even worse came the next
month, during the so-called Night of the Long
Knives, October 17-18, when a wolfpack attacked
Convoy SC 7, sinking 20 of 34 ships.

The first two months of 1941 brought more
terrible destruction against Allied shipping. In
January, Scharnhorst and Gneisenau renewed their
attacks, and in February, the Germans staged the
first coordinated assault on a convoy (HG 53),
using aircraft, surface ships, and U-boats to sink 9
of 16 ships. In a single day, February 22, Scharn-
horst and Gneisenau sank five British vessels.

March 9 saw the loss of five more British ships,
and on March 15, German surface raiders and U-
boats worked in concert to sink 13 ships and cap-
ture three tankers. However, at the Battle of Cape
Matapan, March 27-28, 1941, British warships
struck a devastating blow against the Italian fleet,
sinking the cruisers Pola, Fiume, and Zara as well as
two destroyers—without the loss of a single British
vessel or sailor. More than 2,400 Italian sailors were
drowned. Yet, during March 27-28, U-boats sank
another 43 British ships. The ratification of the
LEND-LEASE AcT by the United States Congress
during this month promised to make up at least
some of the British losses, but the record for April,
45 ships sunk, was grim, and the U.S. Navy, trans-
ferring ships from the Pacific to the Atlantic Fleet,
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began its UNDECLARED NAVAL WAR WITH GER-
MANY.

In May, while hunting the formidable German
pocket battleship Brismarck and its companion,
the cruiser Prinz Eugen, HMS Hood was sunk with
the loss of all hands. Efforts to sink the Bismarck
were redoubled after this catastrophe, and Bismarck
was indeed sunk—a grave loss to the German sur-
face fleet and a terrible blow to German morale.
Despite this triumph, U-boats sank 58 ships this
month. Nevertheless, during the summer, the effec-
tiveness of U-boat attacks dipped as the Allies
improved convoy tactics. It was the first glimmer of
hope in the long struggle.

Although the United States would not enter
World War II until December, increasing numbers
of U.S. Navy destroyers began escorting convoys
through waters adjacent to the North American
continent. Germany’s admiral Karr DOnNiTZ
ordered his U-boats to avoid attacking American
vessels—he had no desire to provoke the United
States into joining the war—but on September 4,
1941, U-652 fired on the destroyer USS Greer. This
prompted President Roosevelt to authorize out-
right defense of convoys and brought the United
States significantly closer to joining the battle. On
October 16, the U.S. destroyer Reuben James was
sunk with the loss of 115. In November, the British
lost the carrier Ark Royal to a U-boat attack.

On December 11, just three days after the
United States declared war on Japan following the
attack on PEarRL HARBOR, Germany declared war
on the United States and immediately dispatched
U-boats to prowl the waters of the American East
Coast. This rapidly evolved into Operation Drum-
beat, a concerted campaign against Allied shipping
in American waters, inaugurated on January 13,
1942. Tankers were deemed first-priority targets,
and 35 ships were sunk near the United States coast
before the month ended. U.S. Navy air patrols
began hunting for submarines, scoring their first
kill off the East Coast on March 1. Nevertheless,
Germany was committed to expanding operations
in American waters and developed large subma-
rines dubbed “milk cows,” which performed under-
way replenishment of fuel and provisions for the

attack U-boats, thereby greatly extending patrol
range and endurance. In May alone, U-boats sank
45 ships in the Gulf of Mexico.

Success in American waters notwithstanding,
Admiral Donitz decided in July to reconcentrate
his U-boat fleet in the North Atlantic. Despite the
deadly effectiveness of the U-boat campaign,
Allied ships successfully landed U.S. and British
troops in Northwest Africa, and the Allies also
reinstated convoys to the Soviet Union. Deter-
mined to make up for losses and to ensure an
uninterrupted flow of supplies and materiel, the
United States inaugurated a crash program of ship
building, launching LiBerTY SHIPS, specially
designed to be built rapidly. Not only were the
ships launched at an amazing rate, the pace of
recruitment of sailors for the UNITED STATES
MERCHANT MARINE was dazzling. The Allies also
became increasingly aggressive in beating off
attacks against convoys, as the Battle of Barents
Sea on December 31, 1942, demonstrated. The
Royal Navy cruisers Jamaica and Sheffield and the
destroyers Obdurate, Onslow, and Achates engaged
the German pocket battleship Lutzow, the cruiser
Hipper, and seven destroyers, sinking one German
destroyer for the loss of the Achates, but success-
fully driving off the attack on a convoy.

Disappointed in the performance of his surface
fleet, ADoLF HITLER began 1943 by ordering the
effective liquidation of his surface navy and greatly
increased production of U-boats. Allied losses con-
tinued to mount, but, by April, it was becoming
clear that these losses were beginning to level off
even as U-boat losses increased. This was thanks
mainly to new and improved escort tactics. Indeed,
in May, Admiral Donitz generally halted attacks on
North Atlantic convoys because U-boat losses had
reached unacceptable levels. Some historians
believe that the Battle of the Atlantic essentially
ended with this withdrawal, an assessment that
sailors of the Allied merchant marine and German
U-boat crews would certainly have disputed.

In September 1943, Royal Navy commandos
were sent to sink the battleship Tirpitz using limpet
mines. Although Tirpitzwas damaged in this attack,
it did not sink and would survive until November
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1944, when Royal Air Force bombers finally
destroyed it. On December 26, 1943, Scharnhorst
was engaged by the Royal Navy’s battleship Duke of
York and the cruisers Belfast, Norfolk, Sheffield, and
Jamaica. Scharnhorst was sunk with the loss of
1,927 sailors; the 36 crew members who were res-
cued became prisoners of war. In view of Hitler’s
abandonment of the surface navy, the loss of the
Scharnhorst was the final blow for the German sur-
face fleet.

During 1944 and through the opening months
of 1945, the Battle of the Atlantic continued with
far less intensity. One significant episode occurred
on June 4, 1944, off the North African coast, when
a U.S. Navy “hunter-killer group,” consisting of the
escort carrier Guadalcanal and five destroyers,
attacked U-505, forcing it to surface. The German
commander ordered his men to abandon ship and
to scuttle the boat, but U.S. sailors boarded the ves-
sel, disarmed its self-destruction device, and saved
the U-505 from sinking. The first enemy prize
taken by the U.S. Navy since the War of 1812, the
U-505 was salvaged and eventually donated to the
Museum of Science and Industry in Chicago. A
more important prize than the submarine, how-
ever, were the code books recovered from it, which
allowed American cryptanalysts to break the spe-
cial code used to position U- boats. This intelli-
gence allowed hunter-killer groups to home in on
these locations and also to vector Allied convoy
commanders away from them.

Although the Battle of the Atlantic did not fully
end until Germany surrendered in May 1945, the
role of the Atlantic fleets of the U.S. Navy and
Royal Navy turned for a time almost exclusively to
supporting OPERATION OVERLORD, the D-day
invasion, in June 1944. Following this, most Allied
Atlantic naval assets were deployed for ongoing
convoy escort duty.

Further reading: Gannon, Michael. Operation Drum-
beat: The Dramatic True Story of Germany’s First U-Boat
Attacks Along the American Coast in World War II. New
York: Harper Perennial, 1991; Ireland, Bernard. The
Battle of the Atlantic. Annapolis, Md.: Naval Institute
Press, 2003; Morison, Samuel Eliot. The Battle of the
Atlantic: September 1939—May 1943. New York: Castle

Books, 2001; Pitt, Barrie. The Battle of the Atlantic. Bos-
ton: Little, Brown, 1977; Williams, Andrew. The Battle of
the Atlantic: Hitler’s Gray Wolves of the Sea and the Allies’
Desperate Struggle to Defeat Them. New York: Basic
Books, 2003.

Atlantic Charter
The United States was still officially neutral during
August 9-12, 1941, when President FRANKLIN D.
Rooseverr and British prime minister WINSTON
CHURCHILL met aboard the cruiser USS Augusta in
Placentia Bay, Newfoundland, and concluded an
Anglo-American statement of common principles
that became known as the Atlantic Charter. The
two leaders signed the charter on August 14, 1941.
The Atlantic Charter enumerated eight princi-
ples of American and British aims in war as well as
peace:

The President of the United States of America
and the Prime Minister, Mr. Churchill, repre-
senting His Majesty’s Government in the United
Kingdom, being met together, deem it right to
make known certain common principles in the
national policies of their respective countries on
which they base their hopes for a better future
for the world.

First, their countries seek no aggrandizement,
territorial or other;

Second, they desire to see no territorial changes
that do not accord with the freely expressed
wishes of the peoples concerned;

Third, they respect the right of all peoples to
choose the form of government under which
they will live; and they wish to see sovereign
rights and self government restored to those who
have been forcibly deprived of them;

Fourth, they will endeavor, with due respect for
their existing obligations, to further the enjoy-
ment by all States, great or small, victor or van-
quished, of access, on equal terms, to the trade
and to the raw materials of the world which are
needed for their economic prosperity;

Fifth, they desire to bring about the fullest
collaboration between all nations in the eco-
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nomic field with the object of securing, for all,
improved labor standards, economic advance-
ment and social security;

Sixth, after the final destruction of the Nazi tyr-
anny, they hope to see established a peace which
will afford to all nations the means of dwelling in
safety within their own boundaries, and which
will afford assurance that all the men in all lands
may live out their lives in freedom from fear and
want;

Seventh, such a peace should enable all men to tra-
verse the high seas and oceans without hindrance;

Eighth, they believe that all of the nations of the
world, for realistic as well as spiritual reasons
must come to the abandonment of the use of
force. Since no future peace can be maintained
if land, sea or air armaments continue to be
employed by nations which threaten, or may
threaten, aggression outside of their frontiers,
they believe, pending the establishment of a
wider and permanent system of general secu-
rity, that the disarmament of such nations is
essential. They will likewise aid and encourage
all other practicable measures which will lighten
for peace-loving peoples the crushing burden of
armaments.

Franklin D. Roosevelt

Winston S. Churchill

The charter’s principles were given broader
scope when they were endorsed by 26 Allied nations
in the UNITED NATIONS DECLARATION of January
1,1942.

See also LEND-LEASE AcT and NEUTRALITY
Acrts, U.S.

Further reading: Brinkley, Douglas, and David R. Facey-
Crowther, eds. The Atlantic Charter. New York: St. Mar-
tins Press, 1994; Drakidis, Philippe. The Atlantic and
United Nations Charters: Common Law Prevailing for
World Peace and Security. Besangon, France: Centre De
Recherche et d’information Politique et Sociale, 1995;
Grenville, J. A. S. The Major International Treaties 1914—
1973: A History Guide with Texts. New York: Stein & Day,
1974; Wilson, Theodore A. The First Summit: Roosevelt
and Churchill at Placentia Bay, 1941. Lawrence: Univer-
sity Press of Kansas, 1991.

atrocities, German

Germany and Japan were by no means the only
combatant nations that perpetrated atrocities dur-
ing World War II. Viewed from the perspective of
traditionally acceptable rules of warfare as well as
from international law and formal convention, the
British and Americans were guilty of massive atroc-
ities when their massive bombing raids targeted
civilians, and the Soviets operated concentration
camps, called gulags, long before the regime of
AporLrHITLERDuUiltGermany’sCONCENTRATIONAND
EXTERMINATION cAMPS. Nevertheless, throughout
World War 1I, atrocities on an epic and horrific
scale were matters of policy and routine for the
forces of both Germany and Japan.

The most egregious of Nazi atrocities was, of
course, the perpetration of the HorocausrT, the
systematic murder of some 6 million Jews within
the Reich and nations occupied by the Reich.
Although Jews were the single greatest target of
Nazi genocide, other groups were also singled out
for deportation to concentration camps or execu-
tion. These included Slavs, certain categories of
prisoners of war, Gypsies, political dissidents and
“undesirables,” homosexuals, and, in some cases,
those judged physically or mentally subnormal.
Although Hitler was careful to avoid issuing any
written orders directing mass murder and other
persecution of civilian populations, the historical
evidence that these crimes were committed at his
behest is overwhelming.

In addition to the systematic and outright per-
secution and genocide of civilian populations, Ger-
man combat practices often involved atrocities.
The bombing of Warsaw during the 1939 iNvasiON
OF PorLaND and the 1940 ROTTERDAM AIR RAID
were deliberate military attacks on civilians
intended to terrorize and thereby break the will of
the nations to resist conquest. In fact, these tactics,
terrible though they were, proved ineffective. Often,
instead of crushing resistance, they tended to inten-
sify it. The German COVENTRY AIR RAID (which,
like Allied strategic bombing raids, targeted an
industrial war production center and was not sim-
ply intended to induce terror) triggered vehement
Allied reprisals against German civilian targets. No
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less a figure than the chief of the Luftwaffe, Her-
MANN GORING, coined a new German verb to apply
to the subsequent Allied air raids against German
cities: coventrieren. It did not simply mean “to
bomb” a target but literally meant “to Coventry” it.
On the ground, German troops and officers
were greatly feared for their brutality, which was
often as gratuitous as it was vicious and prodigal.
This was especially the case on the eastern front,
although not confined to it. Perhaps the most infa-
mous instance of officially sanctioned atrocity was
Hitler’s so-called Commissar Order of 1941, which
authorized the immediate execution of all Soviet
political officers taken as prisoners of war. Another
form of German atrocity was the practice of dis-
proportionate reprisal. When partisan or other
resistance was encountered in occupied areas—acts
of sabotage, sniper activity, the assassination of
German soldiers or officials—the German occupi-
ers routinely responded by seizing and summarily
executing large groups of individuals. If partisans
killed one German officer, 10, 20, perhaps 100 indi-
viduals from the city or village in which the inci-
dent occurred would be rounded up and shot,
typically in the presence of family members. Among
the most notorious incidents of reprisal took place
in the little Czech village of Lidice. After Czech par-
tisans assassinated REINHARD HEYDRICH, the Nazi
overlord of Czechoslovakia, the SCHUTZSTAFFEL
(SS) arrested thousands, killing more than 2,000
Czechs and descending upon Lidice—population
about 450—which they totally destroyed. All men
were executed, the women were deported to
Ravensbriick concentration camp, and the children
(81 of them) were gassed in a death camp.
Generally speaking, Soviet prisoners of war
(POW) held by the Germans were treated inhu-
manely, with abuse ranging from neglect and star-
vation to deliberate torture and murder. Nazi
racial philosophy held that Slavs were subhuman
and deserved no better treatment. Of the 5.7 mil-
lion Soviet troops captured by the Germans dur-
ing the war, as many as 3.3 million may have died
in captivity. In contrast, western Allied prisoners
were not customarily treated with gratuitous cru-
elty, although POW camp conditions were often

grossly inadequate, with food and medical atten-
tion in critically short supply. The Luftwafte, which
had custody of captured Allied airmen, typically
treated POWs more humanely than did camps
operated by the WEHRMACHT. Nevertheless, the
Germans perpetrated a number of notorious bat-
tlefield atrocities, including the following.

At Leparadis, France, in May 1940, British
troops of the Royal Norfolk Regiment,
pinned down and out of ammunition, sur-
rendered to troops of the SS Totenkopf
(“Death’s Head”) Division. On orders from
their commander, Fritz Knoechlein, the SS
men lined up 99 of the POWs and trained a
machine gun on them. All but two died. After
the war, Knoechlein was tried for this atroc-
ity and hanged in January 1949.

Also in May 1940, at Wormhoudt, France,
members of SS regiment Leibstandarte Adolf
Hitler led 80 British POWs into a barn, then
threw hand grenades in among them. As
soldiers ran out of the barn, they were cut
down by automatic weapons fire. Neverthe-
less, 15 survived to bear witness to the crime,
although no one was ever tried for it.

In Kos, Greece, during October 1943, after
capturing this Aegean island, German troops
responded to an order from Hitler to sum-
marily execute 102 Italian officers who had
been fighting on the Allied side.

At Sagan, Silesia, Germany, in March 1944, 79
Royal Air Force (RAF) officers escaped from
a Luftwaffe POW camp. Of this number,
only three escaped to Britain; the rest were
recaptured. Adolf Hitler personally ordered
the execution of 50 of these men. After the
war, 38 Germans were found guilty of this
atrocity; 21 were hanged, and 17 sentenced
to prison terms.

DuringtheNORMANDYINVASION (D-DAY),mem-
bers of the 12th SS Panzer Division (Hitler
Jugend, “Hitler Youth”) shot more than 130
of the Canadian troops they took prisoner.
Some were executed individually, others cut
down in groups.
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The most notorious German battlefield atrocity
occurred at Malmédy, Belgium, in December
1944 during the BATTLE OF THE ARDENNES
(BarTLE OF THE BULGE). Troops of the Ist
Panzer Division murdered 83 U.S. POWs.

As mentioned, in addition to battlefield atroci-
ties, German military units frequently retaliated
against civilian populations. In addition to the
Lidice event, some of the most infamous of these
atrocities include:

At Kortelisy in Ukraine, during September
1942, SS members responded to partisan
activity by enlisting the aid of Ukrainian
police to kill every man, woman, and child in
the village, about 2,900 persons.

In Kalavryta, Greece, during December 1943,
German troops rounded up all 696 men of
the village and shot them to death, along with
about 600 men from neighboring villages.

After a partisan bomb killed some 90 SS police
in Rome during March 1944, Adolf Hitler per-
sonally ordered reprisals in which more than
300 Romans were transported by truck to the
Ardeantine Caves, where they were killed.

In Ascq, France, during April 1944, the SS
retaliated after saboteurs blew up railroad
tracks on which troops of the 12th SS Panzer
Division (“Hitler Jugend”) were traveling.
The Germans shot nearly 100 men from
families whose houses were located near the
sabotaged track.

Troops of the 2nd SS Division (“Das Reich”)
descended on the village of Oradour-sur-
Glane, France, in reprisal for partisan attacks.
After assembling the villagers, the troops
separated the men from the women and
children, then shot the men as their families
looked on. After this, the troops herded the
women and children into a local church,
locked the doors, and set the structure ablaze
with hand grenades. A total of 642 died, two-
thirds of them women and children.

In the Saulx Valley, France, during August 1944,
partisans, led by members of the British Spe-
cIAL AIR SERVICE (SAS), ambushed a Ger-

man staff car. In response, SS men arrested
people from several of the valley’s villages,
killed 36 men, and set fire to all the buildings
in the villages.

In Putten, Holland, during September 1944,
Dutch resistance operatives abducted a Ger-
man lieutenant and held him hostage. Ulti-
mately, the partisans released the officer,
but the Germans nevertheless retaliated by
arresting 589 men, and deporting them to
Germany as slave laborers. Only 49 survived
the war.

At Bande, Belgium, during December 1944,
German Security Service agents murdered 34
men in reprisal for the killing of three Ger-
man soldiers.

At De Woeste Hoeve, Holland, Dutch under-
ground operatives attacked and severely
wounded a German general during March
1945. The SS rounded up 116 villagers and
shot them all. They then turned to prisoners
they had already been holding. Total murders
numbered 263. After the war, the British cap-
tured and tried Dr. Eberhardt Schongarth,
the SS officer who had ordered the killings,
and hanged him in 1946.

See also ATROCITIES, JAPANESE; NUREMBERG
WAR CRIMES TRIBUNAL; STRATEGIC BOMBING OF
GERMANY; STRATEGIC BOMBING OF JaPAN; TokYO
WAR CRIMES TRIALS.

Further reading: Rossino, Alexander B. Hitler Strikes
Poland: Blitzkrieg, Ideology, and Atrocity. Lawrence: Uni-
versity Press of Kansas, 2003; Russell, Edward Frederick
Langley. The Scourge of the Swastika: A Short History
of Nazi War Crimes. London: Greenhill, 2002; Zillmer,
Eric A. The Quest for the Nazi Personality: A Psychologi-
cal Investigation of Nazi War Criminals. New York: Lea,
1995.

atrocities, Japanese

As observed in the discussion of German atrocities,
Germany and Japan were certainly not the only
combatant nations who perpetrated atrocities dur-
ing World War II. The record of the Sovier Un1on
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is poor and often horrifying. The sTRATEGIC
BOMBING OF GERMANY by the United States and
Great Britain and the STRATEGIC BOMBING OF
JapaN by the United States might well be defined
as atrocities under international law and conven-
tion, because these programs deliberately targeted
civilian populations. However, no combatant more
routinely perpetrated battlefield atrocities—abuses
committed against enemy soldiers—than the Japa-
nese. And while no atrocity of World War II was of
greater enormity than the Nazi Horocaust, the
Japanese also perpetrated war crimes against civil-
ian populations in occupied countries. Collec-
tively, these may have killed even more people
than the atrocities committed by the forces of
Hitler’s Germany.

Whereas German war crimes and persecutions
may be attributed in some part to Nazi racial
mythology, which classified Jews, Slavs, Gypsies,
and other groups as racially inferior and even sub-
human, Japanese abuses may in significant part be
ascribed to Bushido, the traditional warrior code of
the Samurai, which defined surrender, not death,
in battle as the greatest of disgraces. Bushido gave
victors absolute power over those captured or con-
quered, who, having suffered the ultimate disgrace
in surrendering rather than fighting to the death,
were legitimately liable to whatever mistreatment
the victor chose to mete out.

Although both the German and the Japanese
officers and troops accused of war crimes were tried
by Allied tribunals after the war, the Japanese atroci-
ties are not nearly as well documented as those per-
petrated by the Germans, and the numbers involved
are widely disputed, some authorities claiming that
Chinese civilian casualties during 1937-45 (and
including those incurred during the SINO-JAPANESE
WaRr) numbered some 30 million killed. Many civil-
ians died of neglect, starvation, and disease; many,
however, were murdered outright or subjected to
rape, torture, medical experimentation, and experi-
mentation related to biological warfare. While Ger-
man atrocities were committed against civilians on a
genocidal scale comparable to that of the Japanese
atrocities, German military commanders typically
attempted to treat military prisoners of war (POW)

with a degree of honor, except in the case of Soviet
POWs. In contrast, Japanese commanders, observ-
ing Bushido, deliberately abused, neglected, enslaved,
and tortured prisoners of war, for example, the
BataaN DEATH MARCH. Less well known than the
infamous Japanese POW camps were the prison
ships on which the Japanese transported thousands
of Allied prisoners. Conditions onboard were appall-
ing, as prisoners were crammed into the cargo holds
of decrepit and marginally seaworthy freighters and
supplied with little food and water and no sanitary
facilities. Many died of this treatment alone. As
usual, guards were, in the main, sadistic and abusive.
Because the prison ships were unmarked and
appeared to Allied submarines and other warships
and aircraft as nothing more or less than enemy
freighters, they were frequently attacked and sunk,
with the loss of most or all aboard.

The most infamous instances of Japanese atroc-
ities include:

The Rape or NANKING, in which 250,000
to 300,000 Chinese civilians were Kkilled,
began in December 1937. Modes of murder
included torture, immolation, burial alive,
and beheading in addition to simple shoot-
ing. Among those killed in actual combat
during the Japanese invasion of northern
China, some were victims of BIOLOGICAL
WARFARE agents.

At Tol Plantation, in Rabaul (on New Britain
in the Solomon Islands chain), Japanese
troops shot or bayoneted more than 100
Australian troops during February 1942
after they surrendered.

On Ballalae Island in the Solomons, between
1942 and the end of the war, 516 British
POWs perished under forced labor. They
had been transported from the Farr oF
SINGAPORE to Ballalae to build an airstrip.
This figure represents a 100 percent casualty
rate.

In China’s Kinso and Chekiang Provinces, Japa-
nese troops exacted terrible reprisals against
Chinese civilians after the capture (and
summary execution) of three U.S. airmen
who had crash landed after the successful
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DoorrtTLE Tokyo RaIp. During their hunt
for other Doolittle raiders, Japanese troops
killed thousands of Chinese and razed entire
villages.

On Ambon Island in the Dutch East Indies,
Japanese troops beheaded more than 200
Australian and Dutch POWs during Febru-
ary 1943.

In January 1943, following the valiant defense
of WAKE IsLaND by U.S. Marines and civilian
contractors, the finally victorious Japanese
machine gunned 98 of the American con-
tractors, who had been building the island’s
military facilities.

During June 1945, at Kalagon, Burma (modern
Myanmar), Japanese troops on the hunt for
British-led Burmese guerrillas surrounded
the village and bayoneted or shot to death
more than 600 villagers.

At Sandakan, North Borneo, during this same
month, some 2,000 British and Austra-
lian POWs died. Most had been starved
or marched to death, others succumbed to
disease, and many were simply murdered.
Here also, some 4,000 Javanese civilians died
under Japanese enslavement as laborers.

In July, at Loa Kulu, Borneo, Japanese soldiers
murdered 140 men, then seized their wives
and children, many of whom were thrown to
their deaths down a deep mine shaft.

In this same month, at Cheribon, Java, Japanese
naval personnel herded 90 civilian prison-
ers onto the deck of a submarine, sailed,
then submerged, leaving the men, women,
and children to drown or to be attacked by
sharks. A single badly injured survivor of a
shark attack lived just long enough to report
what had happened.

Yet another war crime was the rape of thou-
sands of so-called comfort women, women
forced into sexual slavery to serve the sexual
needs of Japanese troops at designated mili-
tary “comfort stations.” Most of these women
were Korean, but they were transported to
outposts on many fronts. Japanese warrior
tradition held that sex before battle had

talismanic or magical properties that could
protect against injury or death.

See also NUREMBERG WAR CRIMES TRIBUNAL;
Toxyo WAR CRIMES TRIALS.
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attack aircraft

While the air arms of the major powers concen-
trated on developing BOMBER AIRCRAET and
FIGHTER AIRCRAFT, another important but less well
developed category were attack aircraft, warplanes
designed to support ground forces with what was
variously called close air support, close ground
support, or ground attack. The close air support
concept was developed in the infancy of military
aviation, during World War I, when aircraft were
often used as “trench fighters,” with the ability to
break through the ground defenses that had trans-
formed the western front into a bloody stalemate.
However, the aircraft of World War I could not
carry sufficient weapons to inflict decisive damage.
Moreover, they were highly vulnerable to ground
fire. During the interwar years, the Luftwatfe devel-
oped effective close air support tactics, which were
honed and demonstrated during the Spanish Civil
War (1934-36). The Junkers Ju-87 “Stuka” dive
bomber became the ground attack aircraft par
excellence of the BLITZKRIEG that opened World
War II, and other nations either adapted current
fighter designs and light bomber designs to the
ground attack role or designed aircraft specifically
for ground attack.
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Ground attack consists of tactical bombing and
strafing. Tactical bombing deploys relatively small
bombs, often fragmentation weapons designed to
broadcast shrapnel to kill or wound large numbers
of personnel, in contrast to strategic bombing,
which uses masses of large bombs, generally against
major structures and population centers. Strafing
is the use of extended machine gun or cannon
bursts against ground targets, including personnel,
vehicles, and even some structures. Ground attack
generally requires highly skilled pilots capable of
executing steep dives and low, slow attacks. The
tactics expose aircraft to ground fire and also to
counterattack by enemy fighter aircraft. Because of
the nature of the ground attack mission, which
requires aircraft capable of low, slow flight, oppos-
ing fighters generally have a performance advan-
tage. Moreover, ground attack pilots, intent on
their forward-looking mission below, are especially
vulnerable to fighter attack from behind and above.
This vulnerability was addressed in some ground
attack aircraft by the inclusion of a rear-facing
defensive machine gun manned by a gunner, who
sat with his back to the pilot in a tandem cockpit.

For specific examples of attack aircraft, see AIr-
CRAFT, BRITISH; AIRCRAFT, FRENCH; AIRCRAFT,
GERMAN; AIRCRAFT, ITALIAN; AIRCRAFT, JAPANESE;
AIRCRAFT, PoLISH; AIRCRAFT, SOVIET; and AIr-
CRAFT, U.S.

Further reading: Gunston, Bill. An Illustrated Guide
to German, Italian and Japanese Fighters of World War
II: Major Fighters and Attack Aircraft of the Axis Pow-
ers. London: Salamander, 1980; Shores, Christopher
E Ground Attack Aircraft of World War II. London:
Macdonald & Jane’s, 1977; Smith, Peter Charles. Stuka
Spearhead: The Lightning War from Poland to Dunkirk
1939-1940. London: Greenhill Books, 1998.

Attlee, Clement (1883-1967) British prime
minister at the end of World War Il
Clement Attlee replaced WinsToN CHURCHILL as
prime minister of the United Kingdom in July
1945, after leading his Labour Party out of the
coalition with the Conservatives and achieving a

large parliamentary majority. He served as prime
minister until October 1951. Thus, Attlee was at
the helm of British government as the war in the
Pacific came to an end and during the immediate
postwar years.

Born in London to a well-to-do solicitor, Attlee
received an education that culminated in a law
degree from Oxford. He began practicing in 1905
but left the law in 1909. Beginning in 1905, Attlee
became involved in volunteer work in the slums of
London, an experience that profoundly liberalized
his social and political outlook. His new-found
socialist leanings prompted him to join the Fabian
Society in 1907 and the Independent Labour Party
in 1908. Except for service in World War I, he lived
and worked in the London’s slums for the next 15
years, becoming mayor of the Cockney borough of
Stepney in 1919 and gaining election to Parliament
as the member from Limehouse in 1922. He was
named undersecretary of state for war in the first
Labour government in 1924 and in 1927 was
appointed to the Indian Statutory Commission.
Attlee broke with the administration of Ramsay
MacDonald after MacDonald brought the Labour
Party into coalition with the Conservative Party
and the Liberal Party in 1931. Attlee succeeded
George Lansbury as leader of the Labour Party in
1935 and aligned the party in opposition to fas-
cism, but was reluctant to embrace rearmament.
Nevertheless, Attlee fully supported the British
declaration of war against Germany in 1939.

By refusing to join a coalition government
under Conservative prime minister NEviLLE CHAM-
BERLAIN, Attlee effectively forced Chamberlain’s
replacement by Winston Churchill, who appointed
Attlee to his war cabinet as lord privy seal. In 1942,
he was named deputy prime minister and secretary
of state for Dominion affairs and in 1943 added
lord president of the council to his duties. Attlee
faithfully supported Churchill throughout the war,
but, after victory over Germany, he led his party
out of the coalition, presided over a major parlia-
mentary sweep, and replaced Churchill as prime
minister in July.

Attaining the prime minister’s post at the end
of the war, Attlee had virtually no influence over
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the course of combat. However, he was a primary
architect of postwar Britain and oversaw the
nationalization of the coal, railways, gas, and elec-
tricity industries as well as the creation of the
National Health Service, among other social
reforms. Despite his leftward leanings, Attlee was a
strong proponent of defense and an opponent of
Soviet expansion. Accordingly, he was a prime
mover behind the creation of the North Atlantic
Treaty Organization (NATO) in 1949 and readily
committed British troops to the Korean War in
1950. While he oversaw the beginning of the end of
the British Empire, including the creation of an
independent India in 1947, Attlee also presided
over a substantial rearmament program. After the
Labour Party’s defeat in 1955, Attlee resigned as
party leader, was created an earl, and elevated to
the House of Lords, in which he served until his
death in 1967.

Further reading: Brookshire, Jerry H. Clement Attlee.
London: Palgrave Macmillan, 1995; Burridge, Trevor.
Clement Attlee: A Political Biography. New York: Random
House, 1986; Swift, John. Labour in Crisis: Clement Attlee
and the Labour Party in Opposition, 1931-1940. London:
Palgrave Macmillan, 2001.

Auchinleck, Claude John Ayre (1884-
1981) British commander in North
Africa and the Middle East

Auchinleck was the son of an army officer, and,

destined from childhood for a military career, he

was educated at Wellington and Sandhurst. On
graduation, he was assigned as an officer in the

Indian Army and saw service during World War I

against Turkish forces in the Middle East. During

the Great War, he rose rapidly through the ranks,
becoming a lieutenant colonel by 1917. After the
armistice, he was appointed to a teaching position
at the Staff College, then returned to lead troops in

India. He attended the Imperial Defence College in

1927 and was assigned to command the 1st Battal-

ion, First Punjab Regiment, which he did during

1929-30. From 1930 to 1933, he taught at the

Quetta Staff College, then, appointed to command

the Peshawar Brigade, he returned to India’s North-
west Frontier during 1933-36 for combat against
rebellious tribesmen.

In 1936, Auchinleck became deputy chief of the
general staff at Indian Army headquarters in Simla,
taking command of the Meerut District two years
later. Promoted to major general in January 1940,
he returned to England as commander of the ill-
fated Anglo-French expeditionary force at NARVIK,
Norway. Auchinleck supervised the successful
evacuation of the force in June and was returned to
India to command all British forces there. He was
then named commander in chief of British forces
in the Middle East in June 1941, but his failure to
take the offensive soon lost him the confidence of
Prime Minister WINSTON CHURCHILL. Having
learned from Narvik the folly of operating precipi-
tously with unprepared forces, Auchinleck repeat-
edly protested that he needed more time to forge
an effective army. This argument was deeply under-
cut by the fall of ToBruk in January 1942. Although
Auchinleck was able to halt ERwIN ROMMEL’s
advance toward the Nile at the BATTLES OF EL ALA-
MEIN in June 1942, he was replaced in July by Gen-
eral HAROLD ALEXANDER and returned to India as
commander in chief of operations there. As if to
repudiate any aspersions cast on Auchinleck’s
prowess in high command, he was recognized in
1946 by a promotion to field marshal.

Further reading: Greenwood, Alexander. Field-Marshal
Auchinleck. Durham, U.K: Pentland Press, 1991; Par-
kinson, Roger. The Auk: Auchinleck, Victor at Alam-
ein. London: Hart-Davis MacGibbon, 1977; Warner,
Philip. Auchinleck, the Lonely Soldier. London: Buchan &
Enright, 1981.

Aung San (1914 or 1916-1947) Burmese
collaborator with the Japanese

Aung San was the leader of the Dobama Asi-ayone
(“We Burmans”) Society, popularly known as the
Thakin Society, a pre—~World War II Burmese
nationalist group made up of communist-leaning
students mostly from Rangoon University. Thakin
is the Burmese word for “master,” commonly used
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by colonial Burmans in addressing Europeans;
applying it to a nationalist society was a proclama-
tion of the members’ equality with the European
“masters.” As leader of the Thakin Society, Aung
Sang was anti-British, focused exclusively on secur-
ing Burmese independence from Great Britain. He
saw collaboration with the Japanese in World War
II as a means of breaking free from colonial domi-
nation. However, late in the war, Aung San broke
with the Japanese and aligned himself and his fol-
lowers with the Allies.

Aung San was born into a family that had long
been involved in the Burmese resistance against
British rule. At Rangoon University, Aung San was
secretary of the students’ union and, with U Nu,
led a mass students’ strike in February 1936. Fol-
lowing BurMA’s separation from India in 1937 and
his own graduation in 1938, Aung San joined the
Thakin Society, becoming its secretary general—
leader—in 1939. The following year, having tem-
porarily fled Burma, he was in China, seeking
international support for the independence move-
ment. There he was approached by Japanese agents,
through whom he concluded an alliance whereby
the Japanese government assisted him in forming
a Burmese military force, dubbed the Burma Inde-
pendence Army, which fought alongside the Japa-
nese in their 1942 invasion of Burma.

From August 1942 to August 1943, Aung San
led the Burma Independence Army with the rank
of Japanese major general. Under him, the force
steadily expanded and assumed administration of
each occupied area. In 1943, the Japanese set up a
puppet government under Ba Maw, in which Aung
San was appointed minister of defense. However,
Aung San became increasingly wary of the Japa-
nese and began to doubt their promises of ultimate
Burmese independence. More urgently, it became
apparent to Aung San that the Japanese were des-
tined to lose the war, and he saw that as they
became increasingly desperate, Japanese officers
treated Burmese forces with harsh contempt. In
August 1944, therefore, he secretly formed the
Anti-Fascist Organization (which later became the
Anti-Fascist People’s Freedom League), an organiz-
ing base for guerilla resistance against the Japanese

occupiers. In March 1945, Aung San made the
break with Japan open by renaming his military
forces the Burma National Army and formally
declaring for the Allied cause.

Following the surrender of Japan in August
1945, British administrators sought to co-opt the
Burma National Army by absorbing it into the
regular army, but Aung San, a canny political
leader, held back the most important leaders of the
force and, with them, created the People’s Volun-
teer Organization. To all appearances a veterans’
association committed to social service, this group
was actually a closely held political army, which
was intended to displace the Burma National Army
and to lead a renewed struggle for independence.
In the meantime, Aung San became deputy chair-
man of Burma’s Executive Council in 1946, effec-
tively the Burmese prime minister, although still
subject to the veto of a British governor. But this
was the era of CLEMENT ATTLEE and the Labour
Party, not WinsToN CHURCHILL and the Conser-
vative-dominated coalition. Negotiations with
Attlee produced an agreement on January 27, 1947,
granting Burma independence within a year.

Aung San’s party swept the elections for a con-
stitutional assembly in April 1947, but the hard-
line Burmese communists had denounced him as a
dupe and tool of British imperialism. Nevertheless,
he assumed the office of prime minister, only to be
assassinated in the Executive Council chamber by
agents of his political rival, U Saw, on July 19, 1947.
Six colleagues, including his brother, were also
killed. U Saw was subsequently tried and executed.

Further reading: Aung San Suu Kyi, Aung San. Louth,
U.K.: Granite Impex, 1990; Lintner, Bertil. Aung San Suu
Kyi and Burma’s Unfinished Renaissance. Santa Barbara,
Calif.: White Lotus, 1991; Kin Oung, Who Killed Aung
San? Santa Barbara, Calif.. White Lotus, 1993; Naw,
Angelene. Aung San and the Struggle for Burmese Inde-
pendence. Suthep, Thailand: Silkworm Books, 2002.

Auschwitz extermination camp
Oswiecim was one of many towns in southern
Poland annexed to the German Reich after the fall
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of PorLaND in 1939. Germans called it Auschwitz,
and it was here, outside the town proper, that a
complex of three particularly infamous Nazi exter-
mination camps were built during 1940-42.

Auschwitz I, built in June 1940, was intended to
hold Polish political prisoners. Auschwitz II, also
known as Birkenau, was much larger and could
accommodate more than 100,000 inmates; it
opened in October 1941. Auschwitz III developed
from a camp at Monowitz, a facility that supplied
slave labor for a nearby I. G. Farben synthetic rub-
ber and oil works. At Birkenau, gas chambers and
crematoria were installed, primarily to murder and
incinerate Jews as part of ADoLF HITLER’S FINAL
SorurtIoN. It is reported that by 1944, more than
6,000 inmates were murdered each day. About a
quarter million Hungarian Jews were killed here
during a single six-week period. Birkenau was also
the site of grotesque and sadistic medical “experi-
ments” performed by Dr. JoseF MENGELE, known
as the “Angel of Death.”

A resistance movement developed within Aus-
chwitz, though very few inmates managed to
escape. Two who did in 1942 first carried to the
world reports of the genocide. Three more escap-
ees in 1944 carried even more horrific reports. A
major revolt took place in October 1944, when
slave laborers at a nearby armaments plant man-
aged to convey explosives to some inmates. These

The sign over the entrance to Auschwitz proclaims:
WORK MAKES YOU FREE. (National Holocaust
Museum)

were used to blow up a gas chamber, and in the
resulting chaos 250 inmates escaped, only to be
shot down. An additional 200 inmates, accused of
complicity in the uprising, were also executed.

All three camps were liberated by advancing
soldiers of the Red Army in January 1945. How-
ever, before their arrival, the WAFreN SS began the
demolition of the camp and “evacuated” all ambu-
latory inmates to Germany. They left behind the
sick and dying—as well as mountains of corpses
awaiting cremation. The Soviets hurriedly
announced that Auschwitz had been the place of
death for some 4 million. This was a gross exag-
geration, but the reality was horrific enough: 1.2
million to 1.5 million killed, of whom at least
800,000 were Jews.

See also HOLOCAUST.

Further reading: Lengyel, Olga. Five Chimneys. Chi-
cago: Academy Chicago, 1995; Levi, Primo. Survival in
Auschwitz: The Nazi Assault on Humanity. New York:
Touchstone, 1993; Matalon Lagnado, Lucette, and Sheila
Cohn Dekel. Children of the Flames: Dr. Josef Mengele
and the Untold Story of the Twins of Auschwitz. New
York: Penguin, 1992; Mullter, Filip. Eyewitness Auschwitz:
Three Years in the Gas Chambers. Chicago: Ivan R. Dee,
1999; Nomberg-Przuytyk, Sara. Auschwitz: True Tales
from a Grotesque Land. Chapel Hill: University of North
Carolina Press, 1985.

Australia

Constituting the world’s smallest continent, Austra-
lia is a vast country that lies between the Pacific and
Indian Oceans in the Southern Hemisphere. Dur-
ing World War I, its location was of supreme stra-
tegic importance, with the Netherlands East Indies
and New Guinea directly to the north, and the
Coral Sea Islands to the northeast. The Japanese
eyed Australia as the greatest of Asian-Pacific prizes
and believed that its conquest would certainly force
the British and Americans into negotiating a favor-
able peace. Australia was a member of the British
Commonwealth and was vigorous not only in its
own defense, but in that of the entire Common-
wealth. Royal Australian Air Force pilots flew in the
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BarTLE OF BrITAIN, and the Royal Australian Navy
contributed ships and personnel to the Mediterra-
nean campaign during 1940-41, where they were
instrumental in the victory at the BATTLE o CAPE
MataPaN in March 1941. Australian troops were
sent into the NorRTH AfrrRICAN CaMPAIGN and
fought in GREECE and CRETE.

At its peak, Australia mobilized 680,000 troops,
and its modest industrial infrastructure geared up
to produce both aircraft and munitions. However,
once the Pacific war began with the attack on the
United States at the BATTLE OF PEARL HARBOR on
December 7, 1941, the thrust of Australian strat-
egy immediately shifted to defense of the sud-
denly imperiled homeland. Not only did 15,000
Australians instantly become PRISONERS OF WAR
(POWs) in the FALL oF SINGAPORE on February
15, 1942, but the city of Darwin, Australia, was
bombed on February 19, and the Japanese, rolling
up conquest after conquest, bore down on Port
Moresby, New Guinea, stepping stone to a full-
scale invasion of Australia. At this point, the prin-
cipal Allied force in the Pacific, the United States,
became Australia’s major ally. Indeed, wartime
alignment with America signaled a growing inde-
pendence from Great Britain, and when Austra-
lian troops were recalled from the Middle East,
Australian prime minister John Curtin defied
British prime minister WinsToN CHURCHILL by
committing the troops to the defense of Australia
rather than dispatching them to Burma. On the
U.S. side, it was to Australia that General Doua-
LAS MACARTHUR traveled after his evacuation
from the Philippines, and he established his first
headquarters as supreme allied commander in
Melbourne and then in Brisbane.

MacArthur was only the highest ranking of the
many U.S. service personnel who poured into Aus-
tralia. So many came that the Australian govern-
ment created a Civil Construction Corps (CCC) as
part of an Allied Works Council. Staffed by 53,500
men by 1943, the CCC built facilities for the Ameri-
can troops. Those too old to serve in the Australian
armed forces, men aged 45 to 60, were liable to con-
scription into the CCC (some 16,000 CCC mem-
bers were conscripts). The government also set up a

Department of War Organization of Industry to
regulate industrial production and assure that war
materiel was always given top priority. Various civil-
ian goods were subject to strict rationing, including
tea, sugar, alcoholic beverages, tires, and gasoline.
Strong legislation was enacted to combat incipient
black marketeering. As U.S. forces continued to
build up in Australia, the government was com-
pelled to take the extraordinary step of releasing
some 30,000 men from the army and 15,000 from
the air force to serve as laborers to assist the CCC in
necessary construction, including extensive build-
ing of port facilities. Even this drastic step left a
shortage of laborers, and more than 10,000 Italian
PRISONERS OF WAR (POWSs) were put to work on
Australian farms and elsewhere. In 1942, the Aus-
tralian Women’s Land Army was created, which
sent some 2,000 women into the agricultural work-
force.

Another important home front institution were
civil defense and other ad hoc defense forces. The
Volunteer Defence Corps (VDC) was initially com-
posed of World War I veterans but soon took anyone
who wished to serve as airfield defenders and coast
watchers. The VDC guarded key homeland facilities,
provided some counterespionage intelligence, and,
after training, manned antiaircraft defenses. By 1944,
the VDC consisted of about 100,000, and the duties
they performed freed up thousands of military per-
sonnel for frontline service.

Civil defense included an extensive blackout
policy, which was enforced by Air Raid Precaution
(ARP) wardens. In the days when invasion loomed,
much discussion was devoted to plans for evacua-
tion from the cities. However, it was ultimately
decided that people occupying and (as best they
could) defending their own homes provided the
most effective protection. A program of air raid
shelter construction was instituted in major popu-
lation centers.

The Australian armed forces are treated in detail
in AUSTRALIA, AIR FORCE OF; AUSTRALIA, ARMY OF;
and AusTRALIA, NAVY OF. In general, these services
fought alongside the Americans. The Royal Austra-
lian Navy participated in the important BATTLE OF
THE CoORAL SEA in May 1942. General Douglas
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MacArthur prevailed upon Australian high com-
mand to abandon the idea of girding for a defen-
sive war on the Australian homeland and instead
take the offensive by fighting the Japanese in New
Guinea. Thus, the Australian army was largely
responsible for the Allied victory at Milne Bay,
New Guinea, during August and September 1942,
which marked the first step in the Allied seizure of
the initiative on land against the hitherto trium-
phant Japanese. Australian troops were also
instrumental in the long drive against the Japa-
nese in southern New Guinea, forcing them back
over the Kokoda Trail, a jungle track across the
formidable Owen Stanley Mountains. While Aus-
tralian troops engaged in a war of attrition against
the Japanese throughout New Guinea, they played
a decidedly subordinate role to American forces
elsewhere.

Of the 680,000 men who served in the armed
forces of Australia during World War II, 37,467
died (this included 23,365 battle deaths), and
39,803 were wounded. It was a heavy toll, but
MacArthur’s policy of offense, his insistence that
the Australians bring the war to the Japanese in
New Guinea rather than wait for an invasion of
Australia, surely saved the Australian nation untold
suffering. Apart from the loss of military person-
nel, Australia emerged from the war largely
unscathed and, indeed, with a renewed national-
ism, sense of achievement, and enhanced sense of
independence from Britain.

Further reading: Barker, Anthony J., and Lisa Jackson.
Fleeting Attraction: A Social History of American Service-
men in Western Australia During the Second World War.
Crawley: University of Western Australia Press, 1996;
Clark, Rosemary. The Home Front: Life in Australia
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Gregory, Jenny. On the Home Front: Western Australia
and World War II. Crawley: University of Western Aus-
tralia Press, 1997; Johnston, Mark. Fighting the Enemy:
Australian Soldiers and Their Adversaries in World War I1.
Cambridge and New York: Cambridge University Press,
2000; Ralph, Barry. They Passed This Way: The United
States of America, the States of Australia, and World War
II. Bloomington, Ind.: Kangaroo Press, 2000.

Australia, air force of

At the start of World War II, the Royal Australian
Air Force (RAAF) consisted of just 164 aircraft,
most of them obsolescent or downright obsolete.
Early in the war, the British spurned an Australian
offer of an expeditionary force of four bomber
squadrons and two fighter squadrons and instead
accepted Australian personnel into the British
Empire Air Training Scheme, wherein experienced
Australian military pilots helped train British and
Commonwealth fliers. Also, Britain’s Royal Air
Force (RAF) accepted Australian aircrews for ser-
vice, some in designated all-Australian units, but
most dispersed throughout regular units of the
RAF. RAAF personnel and units fought in Europe
as well as the Middle East and Burma.

In the Far East, four RAAF squadrons served
during the Malayan campaign. Two RAAF squad-
rons