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R INSTALLING AND LOADING

Aces Over EUROPE

Copying Aces
Over Europe to a
Hard Drive

The following examples
assume that you are using
floppy drive A: and hard
drive C:. If not, please
substiture all references with
the appropriate drive labels.
1. After booting, insert

Aces Over Europe disk

—————
Courresy National Air 8 Space Museum, Smichsozian

#1 in Drive A:.

Type A: [Enter].

Type INSTALL [Enter].
Select which drive you wish to install to.
Follow the on-screen instructions.

W

For full installation instructions or additional technical
information, please refer to the technical support section,

beginning on page 202.

Running Aces Over Europe

Upon successful installation of Aces Over Europe, follow these

instructions to run the game:

1. GototheAcesover Furopedirectory on yourhard drive
by typing C: [Enter],
then CD\DYNAMIXAAOE [Enter],
Note: this assumes you have installed Aces Over Europe
to the default location on the C: drive. Please substitute
the appropriate drive letter and directory name if you
have changed these.

2. Type AOE [Enter]

3, To play immediately, follow the “Quick Run-through”

instructions on page 164.

Losrirution

@ THawker Tempest.

Note: Any changes made after
the manual was printed will
be described in a
README. TXT file located
on floppy disk #1. To view
the README. TXT file from
cither the hard drive or fram
foppy disk #1, type
README [Enter].
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“The War is lost. Our world is reduced to
rubble.”

— Heinz Knoke, German ace.

The skies over the European community hold no secrets and
tell no lies, Once, the air was filled with the rumble of mighty
aerial armadas and the roar of powerful engines. Today, the
sky remains silent.

No airborne markers reveal to the passing tourist the scenes
of fierce bartles and harsh losses. Battles on the ground leave
deep scars in the earth, scars that remain for all to see. But the
sky displays no wounds.

Only in the memories of an aging generation are those barttles
remembered. Only the survivors carry with them the scars of
the days when thousands of planes roamed over Europe,
when the Allied and German air forces locked heads in a
desperatestruggle thardetermined the fate of nations for years
O Ccome.

- I. HistoricAL OVERVIEW

Theworld had neverwitnessed such a warand probably never N
will again. Of the vast, majestic formations of Allied bombers =

. . & Alrcrew relaxing in a Quonset
that ence stretched over Germany from horizon to horizon, : Alrcrew relaxing Quons
5 .

Conreesy Nativaal Aic & Space Musenm, Smithsonian Instimution

only a few remain taday. Most met their doom in scrapyard
incinerators where they were forged into the meral that
rebuilt Europe. An ironic end.

. ¥
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The Early Years

The Air War in the West

The Dam Bursts

The Air War Continues: Big Week to Berlin
Enter TacAir

Operation Overlord

Breakout!

Germany Besieged

A Look Back

10.  The Nature of Air Combat Tactics Over Europe
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Men from all walks of life ranged over Europe in those
aluminum beasts. They were bankers, businessmen, furni-
ture store clerks, novelists, movie stars, and college students.
But war cast their ambidions aside. In the names of their
countries they were thrown into a crucible that changed them
forever. For those who survived, the war became the high-
water mark that they would remember with pride in their
autumn years. '

— -
o W

Aces Over Europe pays homage to these men and to the
incredible feats they performed.
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THE EARLY YEARS

“I have nothing to offer bur blood, toil, tears and
sweat.”

— Winston Churchill,
May 13, 1940

The grim path that led to Europe’s virtual destruction began
in September, 1939. Throughout that year, Adolf Hitler
harassed his Polish neighbors, making categorical demands
that he knew were unacceptable. Finally, after staging a fake
Polish attack on a German radio station, he launched his
panzer divisions against the hapless country. The Polish
army resisted bravely, many dying at their posts. But they
could not slow the ridal wave of tanks, half-tracks and
swarming Stuka dive-bombers that swept over the
countryside. In a campaign that lasted just over two
weeks, the Germans emerged victorious.

Mo %y PRANCE J:A P
| £y
: %

R ’"" AN /g;L Hitler won the battle,
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succumb to  the
Wehrmacht without attempting to provide aid. Indeed, for
months after, the Bridish and French stood on the defensive,
like sheep waiting for slaughter.

The Germans waited until the spring of 1940 to launch their
nextoffensive. In March, theystormed Norwayand conquered

1. The Early Years
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that country while the Allies
bickered over how to handle
the situation. But this was
justa warm up. The heaviest
blows fell in May when the
Wehrmacht raced into
Holland and Belgium. Allied
armies swung to meet them
along the Dyle River; but
they never had a chance.

Couresy + 8¢ Space Museum,
As the cream of the French
and British armies slogged forward in Belgium, German tank
divisions rumbled through the Ardennes Forest and
materialized in Northern France. The Allies were caught
totally by surprise. Before they could react, Heinz Guderian’s
panzers cmaqed the Meuse River at Sedan and drove on to the
English Channel. The Allies fought desperately, but the bulk
oftheir roops in Belgium were pinned against the coast at the
town of Dunkirk. The British managed to evacuate most of
their men from the pocket with a patchwork rescue fleet that
included everything from destroyers to pleasure yachrs.

Afewweeks later, the sound of German hobnail boots echoed
through the streets of Paris. Politically in crisis and physically
pounded by the incomparable German Army, France sued
for peace in June.

England now stood alone.

The Germans realized they had ro control the skies over the
English Channel if any attempt to invade the island nation
was to succeed. Goering’s Luftwaffe now faced its greatest
challenge: the defeat of the Royal Air Force. Throughout the
summer of 1940, swarms of Messerschmitts, Heinkels and
Spitfires dueled for control of the skyabove Southern England.

Things looked bleak for the British towards the end of
August. They were losing pilots faster than they could replace
them. Their air defense network was hit hard and the

dsonian Institution

@ He 111s, the standard
Lufrwaffe medium bomber in
1940 and the scourge of the

Allies in the carly war years.
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Germans were systematically destroying the pre-war Fighter
Command airfields.

Then, Hitler madeacritical mistake and ordered his Luftwafte
to bomb London into rubble. As London absorbed the
Luftwaffe’sbombs, Fighter Command rebuiltand resupplied
its airfields and squadrons. The RAF soon was hitting back
with a strength and ferocity never before seen. By October,
1940, it became clear that the Luftwaffe had lost. The
invasion of Grear Brirain was canceled. Hitler, frustrated with

{

0
éﬁ'

1. The Early Years

i

e

|
=’

NREREERRR

—

this setback, turned east and ordered his army to destroy the
Soviet Union.

Operation Barbarossa, Hitler'sattack on Russia, commenced
on June 22, 1941. For the next four years, Germany and
Russia would see an entire generation of men die on the
steppes of Eastern Europe. The two armies clashed ina titanic
land fight on a scale the world had never seen. By war’s end,
the fighting in the East had claimed between 25-30 million
lives.




Coureesy National Alc & 3pace Museum, Smithsonian Institetion

@ Bombed city.

“Ack-Ack here, Ack-Ack there,
Bloody fighters everywhere.
Hardships you bastards,

You don’t know what hardships are.”
— American squadron song

For the next three years. the RAF and Luftwaffe fought an
aerial bartle of attrition. Each side sent out daylight pinprick
raids across the Channel, doing what damage they could to
keep the pressure on the enemy. As soon as the sun dipped

under the horizon, the bombers would come. Sometimes
overa thousand British Halifaxes, Lancastersand Wellingrons
waded through the night skies to burn Germany’s cities with
their deadly incendiary loads. Bomber Comma nd, led by Air
Marshal Sir Arthur Harris, would spend the next four years
trying to prove valid the theories of Giulio Douhet.

Douhet had been an Tralian officer who grasped the
potential of air power after the First World War.
Throughout the inter-war years, he prophesied on the
role of the airplane in future wars. Taking the Great War as
his model, he presumed that ifwaragain broke outin Europe,
thegroundarmieswould belocked in stalemate. Thestalemate
could be broken only by huge formations of “Battle” planes
that would cross the front lines to lay entire cities to waste.

2. The Air War in the West

By smothering the enemy’s civilian centers with bombs,
Douher argued the war would become so terrible that the
common people would rise against their government,
overthrow it with revolution, then sue for peace.

Sir Arthur “Bomber” Harris secoutin 1940 to prove Douhet’s
theories valid. For five years, Bomber Command sortied
nightly to set fire to the great German cities, but no
revolution toppled the Third Reich. The Lancastersalonedid
not win the war, as Harris had argued. Douhet’s theories,
when subjected to practical application, were shown to be
bankrupt. In fact, there is considerable evidence to show the
bombings did nothing but antagonize the German people,
galvanizing them to work harder for their country.

Though Germany was pounded at night, she lay unmolested

during the day. No British bomber ventured into Luftwalle ’
skies while sun scill shone. To do sowassuicide. The Germans

had learned that lesson over England in 1940.

Over There

Thatsicuation changed when
the Americans arrived.
Committed to the concept
of pinpoint strategic
bombing as espoused in the
United States by Billy
Mitchell, Ira Eaker and Carl
Spaatz, the United States
Army Air Force was
determined to use their

bombers in the dayligh.

For years these American
apostlesof pinpaintbombing
had claimed that by destroying an enemy’s industrial

useum, Smithsonian

Courssy Narianal Air & Space

@ Tra Eaker, perhaps the greatest
of the USAAF’s bomber
geni_'["rll.‘i.

infrastructure, the war could be won by airpower alone.
During the 1920s and 30s, the Army Air Corps, as it was then




@ An airman examining a bullet
hole in his plane,
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Courresy National Air & Space Musswm, Smithsenian Lnstivtion

called, defined itself almost
exclusively on this premise.
As tactical doctrine began to
be developed, the Air Corps’
equipment needs soon
became clear. To survive
missions deep into enemy
rerritory, abomber had to be
capable of defending itself.
Some argued that fighters
should escort bombers to
their targets and back; bur,
since no single-engine plane
of the day was capable of
flying the distances required,
that idea was dropped. Rather than focusing on building a
long-range fighter, the Air Corps spent its energies working
on the ultimare daylight bomber.

In 1935, the first one rolled off the production line.
Called the Boeing Model 299, the plane embodied strategic
doctrine in every way. With multiple gun positions
scattered along the plane’s fuselage, theorists argued it
could protect itself from interceptors and did not need
friendly fighter escort as long as it flew in tight, protective
formarions, With the super-accurate Norden Bombsight
mounted in the nose, it could drop its bombs with
precision never before seen. A bombardier once quipped,
“We can dropabomb into a pickle barrel from 20,000 ft.”

When full production began on the Model 299, the Air
Corps apostles had at last a plane capable of fulfilling their
prophecies. That plane, when it reached production, was
designated the B-17 Flying Fortress.

When the United States entered the war in December,
1941, one of the Army Air Force’s top priorities was to
establish a force that could crush the German industrial
base to rubble. That force, the 8th Air Force, set up shop
in East Anglia in early 1942. For the next year, the 8th Air
Force leadership struggled to build abomber force capable

2. The Air War in the West
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ofinflicting serious damage
to the Germans.

They failed for several
reasons. First, the invasion of
North Africa drained away
many of the units slated for
the 8th. Second, the demands
of a multi-front war meant
that nobody got the
equipment and men they
needed until the United
States kicked mobilization
into high gear. It would take
time for that to happen, and
the 8th was forced to make

do.

In early January, 1943, Ira
Eaker, the Sth Air Force
commanding officer, ordered the 8th to begin the bombing
of Nazi Europe. Initial attacks in the summer of 1942
demonstrated that the B-17 had the power to fight off
German interceptors, confirming the pre-war theories.
But those raids struck mainly ar lightly defended targets
in France. Attacking Germany would be another marter.

Caurtesy National Air & Space Museum, !

On March 4, 1943, the Flying Forts were sent on one of their
deepest penetration missions to date. Their targer was the
German city of Hamm. The bombers hit the target, burtook
several losses. One B-17, piloted by Lt. Aaron Cuddeback,
sustained severe flak damage over the target. Cuddeback
fought to keep the crippled bomber in the air bur, in the
end, he had to ditch in the North Sea. His crew got out
and into their rafts but no one came to rescue them. A slow
death by exposure was to be their fate.

Just a few months previously, Lt. Cuddeback had been a
college student back in the States. He wanted 1o fly so badly
that when the Army rejected him for flight training (because
le could notlook cross-eyed) he returned home and spentthe

sndan stitugion

@ Formarion of B-17 Flying
Forrresses,
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Conrresy Marianal Air & Spa

& Battle damage on an
American bomber,
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um, Smithsonian Instinsrion

next two weeks staring at
himselfin a mirror, trying to
learn to look cross—cyed. He
succeeded.

Lt. Aaron Cuddeback died
on his sixth combat mission
over Europe. His fate was to
be shared by some 26,000
other young Americans. It
soon became clear thar the
bombing campaign would
not be a quick victory.
Lufrwaffe defenses
demonstrated plenty of
teeth during the early 1943
raids and the American
squadrons took a beating.
By mid-summer, the life
expectancy of a B-17 crew
member averaged eight
missions. To be rotated
home required nvenry-ﬁvc missions. To the young gunners,
navigatorsand pilats, the future seemed bleak. Morale suffered
severely as a result. The strain of missions began to tell on the
men as they watched their comrades go down in flames over
the Continent. For some, the strain proved too much, as in
this account by historian Tan Hawkins:

“Following the Bremen Raid (October 1943), a young
replacement B-17 commander flying bis fivst mission as a
r:opz'for bad returned to Hovam at the controls r;f a }}mz)ﬁy
damaged and barely flyable Fortress. The bombers ‘
experienced pilot, a veteran of 23 previous raids, had

finally cracked ar a critical stage in the mission. As be was

led slowly and gently to the waiting ambulance, a pitiful,
stumnbling wreck, his glazed eyes bore mute testimony that
he had taken more than enough and that he had no more
io give,”

-0 -
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2. The Air War in the West

Spook BenderwasaB-17 pilot thatsquadron mates considered
cursed. Practically every mission saw Spook dragging his
brutalized Fortress back home with an engine out, holesin the
fusclage, and great flak gashestorn in the wings. Miraculously,
none of his crew received a wound while flying with him.
Nevertheless, the stress of constant battle damage began to
unhinge Spook. He began to chatter incessandyabout “Them
Focke-Wulfs” and flak. T'o calm his nerves, his friends took
him to the movies one night in Ipswich. The news clip before
the film featured a series of aerial shots of B-17s gerting blown
our of the sky over Germany. Bender began screaming to his
crew, “Shoot! Shoot! Shoot!” as he dived underncath the
theater’s balcony seats.

Nonetheless, he was ordered to keep flying. Later, on a
routine test flight, he froze at the controls of his B-17. No
amounr of coaxing could get him to release his grip on the
yoke and the crew had to physically overpower him to get the
plane landed. That incident was enough for the squadron
commanding officer. Spook was sent to a nearby hospital,
where he suffered a complete breakdown a few weeks later.

€ The B-17 was an amazingly
tough airplane,
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He was soon sent back to the States, there, atage 25, he died made an impression on the high command. A long-range
of a heart atrack. - ]L fighter capable of roamingall the way to Central Germany

- and back needed to be developed. Unescorted B-17s were

The bombing continued, and the men adapted the best that sure to get slaughtered by the expert Lufm’af.te interceptors
they could. . even in tight, mutually supporting formations.

L Meanwhile, the campaign had reached its crisis. In October,
- the 8th Air Force took its worst beating of the war. Tts raids
Hlo 0dy Siitier and Beyo”d [‘!‘ to Muenster, Schweinfurt and Regensberg had all but wiped

k out the operational strength of its best bomber groups. Entire
- squadrons were blasted from the sky on these raids. The 8th

“Down in the Rubr Valley, flying so low,

Some chairborne bastard said we must go = "“!‘ was a spent force, licking its grievous wounds in the foggy
Flak loves big bombers, fighters do too; sanctuary of East Anglia. Word came from above to cancel
P-47 boys, what’s happened to you? I deep penetration missions untl escorts could be arranged.

White me a letter, send it to we
Send it, ‘Care of Luftstalag 3.7
— Squadron Song

The summer of 1943 opened with the largest 8th Air Force
raids to date. The bombers singled-out aircraft factories and
ball bearing plants as their
primary rtargets. Deep
penetration raids were made,
some as far into Germany as
Muenster, Schweinfurt and
Bremen. Each morning, the
bombers would form into
tight formations over the
rolling English countryside,
only to return in straggling,
ragged driblets, engines out,
crewmen wounded, morale
cracked.

¥ il i ! Clearly, the pressure on the
Courzesy Nationzl Air & Space Musoum, Smithsanian Instintion G ermans co Llld not hC
B — maintained, the cost was
wounded comrade within a too great, Something had to be done and the 8th Air Force
B-17. Command cast about for an answer, The resounding cry
from the bombardment groups for escort fighters finally

14




For the momenr, the crews stood down. The bombers just
could not get through. So much for pre-war doctrine. It was

time to head back to the drawing board.

The Other Side

“Om. pilot from each of the fighter wings. .. will
be tried by court marshal for cowardice in the
Jace of the enemy.”

— Hermann Goering

For the Germans, the summer and fall of 1943 represented
the historical apex of the Luftwafle’s fighter forces. They
repéatedly assaulted the 8th Air Force and the blows were
beginningto getresults. In October, the Americanssus pended
f)pcrat[ons against targets in Germany, granting the
jagdgeschwaders a brief but needed respite.

Courtesy Matio & Space Mus

€ “Far” Hermann conferring

with two of his top young aces,

Walter Nowotay {left), and
Adolf Galland (right}:
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mithsonian lnsdrution

General Adolf Galland, the
overall commander of
Germany’s fighrer forces,
realized this lull
foreshadowed an even more
vigorous campaign against
hiscountry. Healso realized
that the Americans could
smash through his fighter
defenses if they began

building their strengeh. He
called on Hitler and

Hermann Goering, head of
the Luftwaffe, to focus

aircraft production entirely on fighters. Specifically, he

wanted only the Focke-Wulf 190 and the brand-new

Messerschmitc 262 jet fighter to be manufacrured.

Initially, he received considerable opposition to his plan and
it never was fully implemented. He did succeed in getting
Germany’s aircraft production restructured to build fighters

2. The Air War in the West
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almost exclusively. By mid-1944, the plants in Regensberg,
Bremen and Sturtgart were cranking out hundreds of
Messerschmitt 109s and Focke-Wulf 190s at rartes
unprecedented in German history. Would it be enough to
defeat the Americans? The next few months would reveal the
answer.

The Messerschmitt 262

Adolf Galland walked away from the flight line with a huge
grin etched on his face. He had justspent the better part ofan

hour knifing through thesky
in the Luftwaffe’s latest
experimental fighter, the
Messerschmitt262. Powered
by twin Junkers Jumo
turbojet engines, the aircraft
could maintain speeds one
hundred miles an hour
faster than any other aircraft
in the air. This was the plane
that would smash the

American bomber stream
and win back air superiority
for the embattled Luftwaffe. Galland’s fighter pilots needed
the Me 262 right away, and in vast numbers. He left the
airfield that day resolved to do whatever it took to get the jet
into large scale production.

According to Galland, even his best efforts proved to be
insufficient in the face of severe political in-fighting,
bureaucratic slow-downs, and irrational decisions by 1 Titler.
After the war, Galland repeatedly argued that had he been
allowed to press the 262 immediately into production in
1943, the war in the air might have had a different outcome.
Many historians have concurred with Galland and have
reinforced the premise that the production delays on the
plane were the result of insticutional problems. The facts,
however, tell a different story.

Canrtesy Mational Air & $pace Museum, Smithsonian lastiwrion

O A Messerschmitt 262 pilot
buzzes his airdrome.



The Messerschmitt 262
was, for its designers, awalk
down a darkened lane. The
new aircraft explored
uncharted territory. Its top
speed of 540 miles an hour
was faster than anything
they had previously

Courtesy Narional Air & Space Museum, Smithsonian Institution

@ A squadron of Me 2625
preparing for take-off.
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experienced, and the effects
of such speed on the
airframe were unknown and needed to be researched. The
protorype that Adolf Galland flew suffered from a myriad
of design and technical bugs that prevented it from going
into serious production. It would take some time to iron
out the kinks in such a technically advanced plane.

The engines were a continual problem. The heat generated
inside the Junkers Jumo turbojets was greater than anything
previously seen in engine development. Initially, nickel and
chromium served as the primary alloys in construction, and
seemed to work well. Unfortunately for Germany, these
metals were too scarce to be used for mass production. The
Junkers design team headed back to the drawing board to
attempt to work around their nation’s grievous material
shortages. Though they developed some clever solutions to
their problems, none of them truly worked and the engines
remained the weak point for the Messerschmite 262.

After flying the prototype Messerschmitt 262 in early
1943 Adolf Galland concluded thar the new jet aircraft
could be ready for production almost immediately. The
truth is that even Willy Messerschmirt did not anticipate
full scale production beginning until November, 1944 at
the carliest. Post war claims that che Me 262 could have
been in production by 1943 are spurious. Likewise are the
claims that the Nazi bureaucracy and even Adolf Hitler
obstructed the development of the jet and delayed its
production by months. Some claim that Hitler’s insistence
on producing the aircraft as a fast bomber caused delays.
This too is untrue, as the 262 had been designed from the

2. The Air War in the West

[ WL TS S S b m & hgh |

LT g U o A T P

My

ol

il i
1 g gty

£
|

start to carry bombs and [
only needed the addition
ofbomb racks to be bomber
capable.

When the 262 reached
operational status as an
interceptor, first with
Kommando Nowotny, then
later with III Gruppe, JG-7,
the plane failed to shine. In
combar, the jet unitssuftered
extremely high losses, usually
matching those of the piston-engined outfits that served
alongside them. Poor training, new Allied tactics, and
mechanical failures account for the high loss rate. The jers did
occasionally cause serious damage to the isolated B-17 or
B-24 group, but they could in no way slow the flow of Allied
aircraft over Germany. In the end, the Me 262 was an
incredibly fast machine that suffered from mediocre
maneuverability, a terrible rate of acceleration and occasional
catastrophic engine failure. Such actual problems stand in
stark contrast to the 262’s post-war reputation as a supposed
deadly effective interceptor.

Coureesy Natioaal Air & Space §

The remarkable fact that the Messerschmitt 262 reached full-
scale production by the end of the war is a testament to the
determination and ability of the German aircraft industry.
Messerschmitt labored under the most severe conditions
imaginable to push the jet fighter out the factory doors and
into the field. Constant bombings, disruption of supply and
communications, and a shortage of critical materials all had
to be overcome before the fighter could become operational.

Instead of being the potential war-winning instrument
post-war writers have called it, the Messerscbmit[ 262
served only as an 11th hour harbinger of the future, and
secured its place in history as a result.

uscum, Smithsonian

nstitution

@ A squadron of Me 262s at the
end of the war. The 262 has
been grossly misrepresented by
poSt-war writers.
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& The sirafing of a German
armored column, as seen from
the gun camera of an Allied
lllill'lt. N[}H‘. T]IE P'dﬂ'—’.{fr 1\"’
towards the bottom of the
picture
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T Tue Dam BURSTS

“We have embarked on a great crusade. ..
We will accept nothing except full victory...”

— Dwight D. Eisenhower

New Year's Day 1944 was celebrated with much enthusiasm
throughout Europe. In Germany, though, the new year
offered dismal prospects. With darkness as their ally, the
British bombing campaign succeeded in smashing to rubble
some of the Reich’s most importane cities. Downtown
Hamburg lay in ruins, victim of a firestorm that bordered on
nuclear proportions. Cologne and Berlin were hit by the
merciless incendiary artacks. '

In the Mediterranean, the
Germans were driven from
Sicily and Southern Italy.
They managed to establish a
defensive linesouth ofRome,
but troops there were
ournumbered, exhausted and
under-equipped. They were
holding, but only for the

moment..

In the Sovier Union, the
German Army suffered
repeated defeat at the hands
of the resurgent Red Army.
Overamillion men fell to Russian bulletsin the previous year.
"T'he failed Wehrmacht offensive at Kursk in the summer of
1943 broke the back of the panzer divisions. The Russians,
with their incredible strategic mobility, launched blistering
offensives with overwhelming numbers of men and matcriai
The Red Army was gradually pushing the hated Germans
from the Rodina, back into Eastern Europe and the frontiers
of the Reich itself, Already suffering from critical manpower
shortages, the Germans had nothing more to throw into the
cauldron of the Eastern Front,
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3. The Dam Bursts

In the West, the Allies prepared for the invasion of the
Continent. Not a day passed without a troop- laden convoy
arriving in Britain from the States to deliver divisions of fresh
Gls. Others arrived packed to the gunwales with tanks,
ammunition and oil. England became one gigantic staging
base, a springboard for the invasion of France.

The build-up in Britain did
not get overlooked on the
other side of the Channel.
The Germans knew the
invasion was coming, they
just didn’t know when or
where. Ta defeat it, the
Wehrmacht constructed a
network of concrereand steel
bunkers, blockhouses and
artillery positions along the

coast from the Franco- ko=
Spanish border to the coves

and inlets of Southwest Holland. Suffering from critical
shortages of marterial, particularly concrere, these
emplacements were spread thinly over the vast coastline.
Beach defenses such as minefields, anti-boat guns and tank
traps, had yet tobe putin place. Yet, work conti nued on them
at an almost peacetime pace.

Fnter Erwin Rommel. The Desert Fox, as the Allies called
him, established a sterling reputation during his four years of
combat command. During the 1940 French campaign, he
commanded the 7th Panzer Division, forming the spear of
the German drive to the Channel. His men inspired such
terror into the heares of Allied troops that they nicknamed his
unit “The Ghost Division”. In 1941, Hitler ordered him to
command a small expeditionary force in Libya. Sent to
support the sagging Tralians there, he quickly took the
offensive against the British, in direct violation of his orders.
Ovyer the next two years, he repearedly thrashed the best units
of the British army. In the process, he ruined the careers of
many English generals. His bold, lighming—quick attacksand

¢ Space Museum, Smicksanian Instivation
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@ A German artillery bunker,
Fixed fortifications were made
obsolete by the German strategy
of mass tank artacks.
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& A lion cub explores the wing

of a Bf 109.
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slashing, paralyzing turning
movements regularly rore
into the British 8th Army, In
the end, however, his chaoric
supply situation proved his
undoing and the combined
might of the British and
Americans crushed his once-
mighty Afrika Korps by
February 1943,

Hitler then ordered Rommel to take over the defenses
along the French coast. What Rommel saw when he arrived
chilled hisblood. The “Atlantic Wall” was nothing more than
an elaborate ruse created by Goebbel's master propaganda
machine. Hestormed through his command areason sudden
inspection trips, blasting his men out of their lethargy and
into furious action. Upuntil Rommel’sarrival, assignment to
the French coast had been one of the few casy postings in the
German Army. The luxuries of wartime France had made
many Wehrmacht units degenerate into flabby, soft
occupational troops. Rommel demanded lean, honed
combat-ready regiments and he got them. For the next half
year, he drove his men into a frenzy of mine laying, ditch
digging and concrete pouring. They laid a million mines a
month through the first half of 1944. The troops strung
barbed wire, built anti-landing craft defenses, reinforced
trenches, cleared ficlds of fire, and flooded fields that
could be used by airborne assault troops.

Buc while he muscled-up the Atlantic Wall, Rommel
managed to stir resentment among his most imporrant
superiors. Flaving suffered under Allied air superiority in
North Africa, he knew how devastating the attacks could
be to hisdivisions. Aware that the Luftwaffe was far too weak
in the west to stop the American and British air armadas, he
formulated a plan that would minimize the effect the enemy
planes would have on his men. Rather than keeping his best
panzer divisions in the rear as reserves ready to move to the
point of the Allied invasion, he wanted to deploy his panzer
unitsdirectly behind the beaches of Normandy and Brittany.

4

3. The Dam Buists

This way, they would not be
as vulnerable to fighter-
bomber attacks as they
advanced to contact. If the
units were placed far behind
the front, they would have a
long way to march to getinto
battle. While they moved,
Rommel knew they would
be strafed, bombed and
rocketed. The Desert Fox's
strategy was to stop the Allies
on the beaches and throw
them back into the sea.

His superiors, however, disagreed, most notably Field
Marshall von Rundstedt. Von Rundstedt was an aging,
tired man who had been called out of retirement to serve
his country yet again. In many ways, time had passed him
by and he failed to grasp some of the most important elements
of modern warfare. In particular, he underestimated the
devastation that Allied aircraft could wreak on hiscommand,
He opted against Rommel’s plan of a forward defense,
favoring the more standard deployment in depth with
reserves sequestered carefully in the rear to stop any
breakthroughs at the front. When the Allies landed, the
mighty armored reserves would blow the Anglo-American
troops off the beaches. Victory would be secured.

As the argument raged between the two leaders, Hitler
became involved. A compromise was reached. Some panzer
divisions were deployed well forward, per Rommel’s wishes,
and some were kept in the rear, per von Rundstedt’s. The cost
of this compromise, however, was control over their own
troops. Hitler announced that the panzers could not move
anywherewithout hisexpressed permission. Thearrangement
sabotaged any chance ofan organized counterattack once the
Allies landed, and it contributed greatly to the success of the
D-Day invasion. Once again Hitler made a decision that
Inched him closer to the day when he would take his own
life below the shattered streets of the German capiral.

Courresy Narinnal Air & Space: Muscun, Smithsonian [nstioution

& A German pilot seared in his
Bf 109 with his pet dog.
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THE AR War CONTINUES:
Bic WEEK 1O BERLIN

“Stand 1o your glasses steady,
This world is a world of lies
Here’s a health to the dead already
Hurrah for the next man to die.”
— Air Corps Squadron Song

The men loved their new birds. For months, they trained in
Oregon with ragged, beat-up P-39 Airacobras that wheezed
and coughed like patients from a TB ward. Now, at last, they
received a thoroughbred. The planes were American, but
built to British specifications. Powered at first by a whiny,
under-powered Allison engine, someone decided to mate the
airframe to a British Merlin. The hybrid worked beautifully
and the graceful, speedy plane was christened Mustang I1 by
the British. To the Americans, the laminar-flow winged beast
was simply called P-51.

The men of the 354th Fighter Group were the first to receive
the Merlin-engined version. While the new planes still
suffered from teething troubles, the pilots cared little. For
them, it was love at first sight. Soon, they could be seen flac-
hatting their new birds over the lush countryside around the
base at Salem. Then, all too suddenly, their commander told
them to pack their gear. They were shipping out.

The 354th Fighter Group became the first unit to fly the
P-51B in the Furopean Theater. In honor of this, the group
was christened the Pioneer Mustangs. Assigned to the 9th Air
Force, a newly formed ractical organization, the group spent
most of the winter flying escort missions for the 8th AF's
bombers. T'he Germans received a rude shack when the long
legged fightersappeared deep over Germany, strafing airfields
and shielding the B-17s from Lufewaffe interceptors.
More P-51 groups would follow in the 354th’s footsteps,
changing the nature of the war over Germany.
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With the new Mustangs, the

-—— &th Air Force staff at last
*51 possessed a weapon that
could maul the Lufrwaffe in
its own backyard. The brass
realized thar to win the
strategic bombing campaign,
they needed to win control
of the skies over Germany.
With the P-51, they could
do just thar. For the next six
months, the 8th busied itself

with its new purpose:
smashing the German

Luftwalfe.
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- To do it, Carl Spaatz, the 8th’s new commander, clelcided

‘d to use the B-17s as bait. He had to lure the Luftwafte into
a battle of attrition, a battle that he knew the Americans

— could not lose. The new strategy needed rargets that the

g German fighters would defend at all costs. Spaatz’s staﬁ
studied the problem and sclecred aircraft factories as their

£ Y targets. The Germans had to fight for them for fear that

‘ theiraircraft production would be compromised or wiped
out. Soon, orders were sent down the pipeline organizing

- the bomber groups for a full scale campaign that would

! come to be known as “Big Week.”

= Big Week kicked off on February 20 and lasted until the
I q end of the month. It would be remembered as the most
!! concentrated attack on a single industry during the entire

Wilr,

As predicted, the Germans rose to stop the raids.
Messerschmites and Focke-Wulfs ripped into the bomber
formations exacting a costly toll. The Mustangs and

I'hunderbolts patrolling the bomber stream were o{itcn
_ overwhelmed, though when they caught the Luftwatfe’s
Interceprors, they bloodied them well.

& P51,
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4. The Air War Continues: Big Week to Berlin

@ Flying through flak was a
nerve-wracking experience.
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Courtesy Narional Air & Space Museum, Smithsonian Institusion

By the end of the battle, about 400 B-17s and B-24s had
been blown out of the sky. Hundreds more returned home
crippled, with gaping holes in their aluminum hides.
Nevertheless, Big Week was a strategic Allied victory. It
forced the Germans to disperse their aircraft production into
smaller, underground facrories. Though the rate of aircraft
production increased in the ensuing months, it failed to
resume its pre-Big Week potential until late in the year. Also,
the Luftwaffe fighter squadrons were bled white by the
giganticaerial clashes. About 280 German fighters fell during
the week with many of the pilots dying or suffering serious
wounds. The rate of attrition could not be maintained and
the Luftwaffe began to break under the strain.

Big Week was the first step to wresting control of the air
away from the LuftwafTe.
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By now, Spaatz and his staft
were mesmerized with the
idea of a war of artrition over
Germany. General Fred
Anderson, one of the key
architects of the bombing
campaign, displayed almost
unbelievable callousness
when it came to the safety of
the bomber crews. In March
he ordered the B-24 groups
to hit Berlin even though
they could not fly high
enough to avoid the thick
flak concentration around
the capital. Somecone
exclaimed to him, “God!
They'll just gee killed in
them.” Anderson stared at
the manand blurted, “Well?”

The war of attrition had

L

Courtesyp Mavonal A & Space Museum, Smithsonan Insticerion

begun and the men in
charge were committed to
seeing it through, no marter how bloody it became. @ The end of a B-17.

1'hen came Berlin.

T'he word sent shivers of terror through bomber crews’
spines. le conjured images of clouds of interceprors swarming
aver the bomber stream, flak so thick it blackened the sky,
and B-17s falling like autumn leaves. Berlin, the crews
whispered, was a death sentence. “Scared? Hell, yes, we were
scared! We were puckered!” related one B-17 crewman.

The sentence was carried out on March 6, 1944, The
liombers had been ordered to Berlin several times in March,
bt each time bad weather hampered the raids. Most of the
13175 never got to the ciry, having turned back once they ran
lnto thick overcast. March 6th was different. Originally,

General Jimmy Doolittle, the VIII Bomber Command
27
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C.O., wanted to give his men a leave to let them rest. Their
morale had dropped considerably aslosses remained high.
B-17s were disappearing during missions, only to turn up
intact in neutral Sweden and Switzerland. He knew his men
were desperate for a break in the slaughter, bur he was
overruled by Anderson and Spaatz.

On March 6, the bombers headed for Berlin.

The raid was well protected. Some 770 escorting fighters
weaved over the flanks of the combat boxes, vigilant for
Lufewaffe fighters. The Germans, realizing their capital was
endangered, launched everything they had at the bomber
stream, including many night fighter groups. The biggest air
battle to date had begun.

The sky blossomed with scores of ivory-colored parachutes.
Bf 109s fell out of the sun in deadly head-on passes, clawing
down entire B-17 formations. But the Luftwaffe paid the
price for their success. With Mustangs and Thunderbolts
scemingly everywhere, few geschwaders escaped unscathed.
Heinz Knocke, a German ace who flew that day, wrote:

“When we attempt to attack a formation of Liberators over
the Luneburg Heath, we are surprised by approximately
forty Thunderbolss. In the ensuing dogfight, our two
wingmen are shot down. After a wild chase right down to
ground level, the Commanding Officer and 1 finally escape
with great difficulty,”

Colonel Don Blakeslee, one of the most experienced
American fighter pilots in Europe, led his 4th Fighter
Group into the fray at 23,000 feet. Just after reaching the
rendezvous pointwith the bombers, the sky fell on Blakeslee’s
men. Somebady cried out, “Huns! Millions of "em!” over the
R/T. Sure enough, almost eighty black-crossed fighters
dropped out of the sun to mix it up with the 4th. The
Americans waded into the fight, trying desperately to keep
the bombers safe. Small melees of Mustangs and
Messerschmitts doteed the sky. Four P-51s were lost, but the
Americans had downed thirteen Germans.

4. The Air War Continues: Big Week to Berlin

Seitheonian [nstimution

Courtesy Marional Air & Space My

The raid reached Berlin, bombed its targets, and lumbered for
home. Like flies swarming over a herd of cattle, German
fighters harried the Americans every inch of the way bapk.
When the B-17s finally straggled into the fields of East
Anglia, the 8th knew they had taken a pounding. When the
counting was done, some 69 B-17s and 24s were numbered
lost over Germany. Almost 800 men were killed, wounded or
missing.

The Luftwaffe suffered severely as well. Americans claimed
81 Germans were blasted out of the sky. Squadron messes all
over the Third Reich proved to be dismal, depressing places.
[impty seats bore mute testimony to the ferocity of the day’s
fight. Again, Heinz Knocke:

"It huas become very silent in the crew room. Jonny Fest and 1
§lt theve alone in our two armchairs until far into the night.
We do not speak much. The pile of cigareite busts in the

& A flak hit tears the wing off a
B-24].
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i@ bunch thar
- Hermz;?m Géfrmgmﬂed
ibe Debdm Ga?zgfrm i
an allusion to their
\ English base. Between
| them, they racked up
nearly 40 combat kills.

The two pilors played
tag-ream against the
Lufbwafle, using taciics
that American Vietnam-
era pilots would emulate
| years later. Hymg with
 the vaunted 4th Fighter
 Group, Gentile and
\ Godffrey practiced aerial
i wme';m: a ?m‘ drﬁ@rmr{y

i Wbaeﬁef; ﬁm spém/i r!ye
warget and was in f_i;e best
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ashtray grows steadily as we extinguish one cigarerte after
another. Jonny keeps staring in a distraught way at the
pictures on the wall. To me, it seems as if we might expect to
see the faces move and hear the familiar voices of our late
comrades break the silence in the room. .. ”

The fight would continue. The losses would rise. But both

sides would struggle on, locked in a fight that would largely

determine the fate of the Third Reich.
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role, while the dfbf’}’ fell
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First flying P-47

lager switching to the P-51
Mustang, the Genrile
Godfrey combinarion was
5o effective that Gofﬁ?zg 5
suid to bave sworn be'd give
up two squadyons for their
capture, During a March
1944 mission over Berlin,
the team broke up an attack
on a B-17 farmation, and
downed six planes between
them. On the flicht home,

 they personally escorted a
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home.
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A “Help! Help! Help!
| I'm being clobbered!
woem)  Down here by the railroad tracks!
T Two 1905 chase me around
2 o . And we're damn near the ground!
el W Tl them | got two if I don’t make it back.”
| — 4th Fighter Group Song in honor of Don Gentile
N
el -.J.' Forthreeyears, the Royal Air [
| Force fought a tit-for-tat
L daylightcampaignagainst the
(! '!J‘I. h.?&il:ffe inp F%:anfc. Both
[ sides sent hit-and-run raids
e .T'. - =) over each others’ airfields in
b O lowaltitude, pinprickartracks
that did little but annoy the
. !  coemy. Still, it was the best
we A that both sides could do ar
11 the time. The bulk of the
g RAF effort was placed in the
L ..J[ night-bombing campaigns,

Courtesy National Air & Space Museum, Sm

while the bulk of the

Luftwaffe fought for survival in Russia and the Reich. Only
a couple of fighter wings remained in France to hold the line
against the resurgent British. The war they fought over the
English Channel and the rocky coastline of Britain and
Firance became a very personal one. Units got to know their
enemies and signs of chivalry made a limited comeback.
Nevertheless, the battles they foughtwereas indecisiveas they
were costly.

April 1, 1944 would change all that.

Allied planners knew they had to disrupt the Wehrmacht in
France if D-Day had any chance at success. Bunkers needed
to be blasted, forts leveled, Radar posts, naval bases, gun
emplacements, and tank concentrationsall had robe softened

itlsonian [nstiution

3 Hawler Tempeses in flight.

Their rocket racks could be
double-stacked to carry 16
rockers instead of 8.
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@ RAF pilots lounge near a
Spitfire. Notice the squadron’s
MASCOL.

up. Command of the air over France had to be established so
the vulnerable invasion fleet could be free from air acrack. It
was a monumental task to do in just a few months and the
unpleasant assignment fell largely to the American 9th and
the British 2nd Tactical Air Forces.

Battles raged within the Allied camp over how best to employ
the formidable air power arrayed against Germany. The
strategic bomber leaders, Harris and Spaatz, wanted to keep
the pressure on the Reich by continuing deep penerrarioﬁ
raids. They felt that the tactical units alone could achieve
what the ground commanders expected.

Orhers argued rthat to ensure the success of Operation
Overlord (the D-Day invasion), the Allies needed to use
strategic bombers against targets in France. Eisenhower
listened to both sides, then made his decision. Like many of

his decisions, itwas a compromise. The long-range bombers
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would continue to pound
Germany, but would also
devoteagood portion of their
effort against targets in
France.

With the decision made, the
air leaders settled down to
formulate a plan. To secure
the beaches once the troops
stormed ashore, the Allieshad
toisolatethe forward German

units from their supplies. By
bombing rail yards, bridges
and road junctions in northern and central France, this
isolation could be achieved. Since most of the Wehrmacht
units lacked trucks and transport vehicles, they depended on
the rail lines to move reinforcementsand supplies to the front.
A major coup could be secured if the Allies denied them the
useof thoselines. Supreme Headquarters, Allied Expeditionary
Force (SHAEF) worried that an attack on marshaling yards
would cause massive French casualties, something that might

Courresy Nativaal Aie 5 Space Museem, Smithsonian [nstiutic
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& Spitfire pilot.

@ The effects of air artacks on a
railroad line.

prove politically damaging.
Several test missions were
flown by Bomber Command
to determine if civilian losses
could be minimized. The
tests succeeded beyond
everyone’s expectations and
a vast portion of Allied
airpower was turned loose in
France.

As the heavy bombers
cratered viral marshaling
yards, the RAF fighter-
lombers ravaged Noballand
(rossbow rargets, namely V-
| buzz bomb sites and radar
installation along the French
e Belgian coasts. Attacking

Courtesy Mational Air 8 Space Museum, Smithsonian Instinuion
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& Low level recon over a
damaged Trench village,
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' 12 hedge-top level, the RAF fighters suffered serious losses
in the Fa(lze of heavy, accurate anti-aircraft fire. One such
artackagainsta V-1 sitewas described byace Pierre Closterman:

Like a fan spreading out, all the Spitfeves turned on their
bfrzde; one after the other and dived straight down. This |
time, the flak opened five straight away. Clusters of | r;:a;‘ers
E:egm‘:f 10 come up towards us. Shells burst to left and right
and just above our heads a ring of fine white ;;m% from rf:e
20mim guns began to form, scarcely visible (zgai;:;;s'r the '
s'mwéy cirrus clouds. I had only just begun to get the target
in my sights when the first bombs were already ex;!odz'ﬂ;'
on the ground-a quick flash followed by a cloud of dutst and

fragments,” ,
Courtesy lmperisl War Museurn, London

Meanwhile, low-flying Mosquitos, Tempests and Typhoons
swarmed over the North Sea, slashing into German supp].
convoys bound out of Norway and loaded witch precious irnr}:

& Pierre Closterman. |
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ore. The German Navy did
not have enough escorts to
protect the helpless freighters
and cargoships, leaving them
terribly exposed as they
bobbed their way to ports on
the continent. The rocket-
firing Royal Air Force fighters
devastated their enemy’s sea
lanes with wave-top assaults.
Soon, nothing could set sail
from Norway in daylight
without risking blazing
cannon fire and murderous
rocker strikes.

The Reich, already short of iron ore, suffered severely from
the attacks. The material shortage grew increasingly more
grave, causingdisruptionsin production schedulesand forcing
the Germans to find alternate materials with which to supply
their war machine.

In early May, American fighters from the 8th and 9th Air
Forces were thrown into the campaign in France. Spaatzand
General Brereton, the 9th’s commander, divided France inta
zonesofoperation. Thelong-legged Mustangs and Lightnings
were given the task of smashing the French rail nerwork east
of Paris, while the region directly behind the invasion beaches
became the hunting ground of the Thunderbolt squadrons.
Sweepingacrossthe French countryside, the American fighters
laid waste to locomotives, rolling stock and rail bridges in 2
series of attacks christened Operation Chatranooga Choo-
Choo. By the end of May, over 500 locomotives had been
damaged. Thousands of passenger cars, box cars and flat cars
were destroyed as well. Rail traffic in France dropped to 35
percent of its March capacity.

I'he Germans, secure behind concrete fortifications that
{lanked the beaches, did not count on such an attack and had
no counter for it. There was just too much track to defend,
10 many bridges to patrol, and roo many cities with vital rail

Conrtesy Mational Air & Space Muscum, Smithsonian Instivution

@ A coastal command Mosguito
attacks shipping in a Norwegian
fiord.

35



|

[

.

5. Enter TacAir

\

L

-

Y

LA

ST T | P g g g O

Cavrtesy National Air & Space Museum, Simithsonizn Tnstiruriar

T , ;
© Strafing a German vrain. yards that needed protection. On June 3, a German report

detailed the damage:

(3 »

Paris has been systematically cut off from long-distance
traffic, and the most important bridges over the lower Seine
have been destroyed one afier another. It is only by exerting

the greatest effores that purely military traffic... can be kept
moving.”
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Williamson Murray, the foremost historian on the World
War IT Luftwaffe, concluded that, “The success of these
interdiction efforts was a major contribution to the winning
of World War 11.” Without the French rail net, the
Germans were forced to fight in Normandy without fuel,
ammunition, reinforcements or replacements. The
destruction of the German supply lines ensured the
victory of the Allied invasion. Airpower, the pre-war
handmaiden to the other

military branches, was
finally proven decisive.

The cost of this victory was
incredibly high for the
American and RAF
squadrons, The Allies lost
2,000 aircraft between April
1 and June5, andastaggering
12,000 pilots and air crew.
But new faces soon replaced
those young men downed
over France and Germany,
swelling the Allied ranks to
unprecedented numbers.
"T'he invasion was on and the
fate of millions hung in the

balance.

& The end of 2 German

locomative. Lurope’s
lacomotives and rolling stock
supply were virtually wiped-out
in the last years of the war by the
Allied air actack.
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6. Operation Overlord

& Normandy Beachhead and the
Break-out.

OPERATION OVERLORD

“All you could see was wakes. No one had ever
seen so many ships before... You had to be awed
that you were a part of a thing that was so much
greater than you.”

— Pararroopers from the 101st Airborne

They shaved their heads a few hours before boarding the
sthcl{}f C-47s. Some left a narrow strip of hair along the crest
of their skulls, as had the Mohawk Indians of years past.
Orhers had buddies brush war paint onto their cheeks and
under their eyes, giving the young Americans a fearsome
appearance. The men of the 101st Aitborne were abour to
form the spearpoint of the Normandy invasion.

At 2030 hours, the paratroopers began climbing aboard

English Channel

\“L
®Laval

® Rennes

y @ Alencon

7 their transports, girding
ENGLAND W@ﬁ themselves for the trial ahead.
_wmmm.wﬁﬁ"g‘ Nobody sang, nobedy

cheered. Fach man was lost
in hisown thoughts. For most
of the troops, it would be
their first combar jump. The
C-47s, each carrying a full
stick of paratroopers,

2

FRANCE

lumbered down the runway
and clawed into the murky

night sky.

o Rougn ..

Operation Overlord had
® Lureug begun.

Theinvasion of Normandy
i ranks as one of the most
massive,

; ¥ ::’l .
| il as c.oml?hcawd
Moo, military operations in

. | humanhistory. Thousands
"1 of man hours were devoted

§ to planningshipping routes

@ Tc Mans
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for over 6,000 vessels alone. The task of coordinating the
thousands of men on land, air and sea boggles the
imagination. Yetitwasdone and donewell. The Normandy
Operation can be considered Eisenhower's greatest military

achievement.

The plan was to land five reinforced divisions at the base of
the Cotetin Peninsula along a front of some 60 miles on the
first day of the invasion. The Americans were given two
beaches, code named Utah and Omaha, on the right flank of
the beaches. Responsibility for two beaches, Gold and Sword,
fell to the British. The Canadians, as part of the British 1
Corps, would land berween Gold and Sword at Beach Juno.
T'o support the men as they waded ashore, the U.S. and Great
Britain would deploy 6,483 vessels and 12,000 aircraft.

T'o face this huge force, the Luftwaffe could barely muster
600 operational aircraft. These planes were nearly exclusively
fighters. Most of the Lufrwaffe’s 500-odd ground artack
alrcraft were arrayed against the Russians and their expected
sumimer offensive.

I'he assault on the Normandy beaches would be preceded
by a massive Allied paratrooper drop involving one British
und two American airborne divisions. Each division would

& The beach defenses
constructed by Rommel’s troops
in France,
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capture vital bridges, road crossings and gun emplacements

that otherwise could be used by the Wehrmache to a—
organize a counterattack against the men on the beaches. .-,mi S
The assault would take place at night. It was a very

dangerous maneuver, but deemed necessary by SHAEF's b
planners. Afier landing in France, the paratroops were to el ‘S
hold their objectives throughout the night and morning

until troops from the beachhead arrived to relieve them. -

To persuade the Germans thar the invasion force was not

destined for Normandy, the Allied intelligence forces did .
everything to convince their Abwehr counterparts that the el
targeted beaches lay near Pas De Calais. Phantom armies,

complete with fake wooden equipment, dotted the o "
countryside nearthe Straitsof Dover. Radio messagesheamed gl -S
to the Germans revealed that America’s greatest armored

general, George S. Patton Jr., commanded the troops across .
from Calais. Bombing attacks pounded the defenses around '
that French town, contributing further bogus evidence to the

o
Nazi intelligence forces. ..m---L
-

ke .

Courtesy National Air & Space Museum, Smithsonian lestation

. bl @ D-Day as seen from a Gl's
o _s disasterwould strike thesoldiers. Aircover would beimpossible perspecive,

and landing of supplies would prove im practicetl in heavy
L seas. Ye, if he delayed further, the next favorable rides Woulj
v I" be several weeks away. He couldn’rwait that long, He walke

Thedeceptionworked better thanany Allied officer envisioned.
For weeks after the Normandy landings, Hitler continued ro
insist that the arrack was a diversion and thar the main efforr |
would hit Calais any day. On D- Day itself, the Wehrmacht
was so confused, disorganized and hamstrung by their

commar?d stmcrure. that they could not bring their forces to. el ‘ﬂ The night of June 5 found the skies above western France
bear against the Allied threat. The ruse had succeeded and }
.

i an any Los Angeles freeway. Thousands of planes
saved thousands of Allied lives. - busier than any Los Ang

back to his headquarters and gave the green light. The
'k invasion was on for June 6.

rumbled over Normandy, most of them carrying the
paratroops from the 82nd, 101stand 1st Airborne Divisions.

' As the C-47s approached the drop zones, heavy flak bla,f;rcd
Ll T Is On! h away, scattering the formations. Nervous transport pilots
i ordered their paratroops to jump miles from where they were
supposed to be released and high winds blew the €roops all
over the countryside. Many of the American men destined to
Jand behind Utah beach fell into huge fields flooded by the
Ciermans and were drowned. An entire company Firoppcd
into the town of St. Mere Eglise just as the t(l)wnsff)lk were
fighting a fire. The helpless men were caught in their chutes

by the German garrison and slaughtered. In the morning,

Alter several days of particularly grim weather thar had
already scrubbed one invasion atremprt, Allied meteorologists
predicted that on June 6, a small break in the storm would
cleartheskiesover France. Upon hearing the news, Eisenhower
took a walk into the English countryside, pondering the
incredible responsibility placed on his shoulders. Should he
order the troops to go? If he did and the weather closed-in,
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dead paratroopers festooned the trees and buildings around
the town, a grisly scene for the Allied men who later liberated

the village.

Though dispersed and far from their objectives, most of the
paratroops organized themselves as best they could and
artacked anything German they found. Parrols were
ambushed, staff cars blown off the road, artillery
emplacements assaulted, and bridges stormed. The
confused Germans had no idea what was going on, especially
after dozens of paratrooper sightings flooded their local
headquarters. One German general was even ambushed and
killed by a squad of American troopers as he returned from a
staff meeting. In fact, the dispersion of the airborne units
proved a blessing in disguise. The Wehrmacht simply could
not decipher what the Allies intended, and so they failed to
react in time to stop the Jandings.

AtSword, Juno and Gold beaches on the morning of June 6,
all went comparatively well. Resistance was stiff in some
isolated instances but the defenders usually found themselves
totally overwhelmed. With the beaches secured, the British
troops should have pushed inland as far as possible. Instead,
after training for months to expect heavy resistance on the
beaches, the men dug in, content with consolidating their
hold on thestretches of sand a few hundred yards to their rear.

The Americans were not so lucky. The landing at Utah got
off to a rocky start. Seiff currents dragged the assault boats
miles off course and the first wave of troops stormed the
wrong beach. Rather than trying to take the original objective,
the on-sight commanders decided to detour the rest of the
landing force to the beach that the troops had captured
accidentally. The mistale turned out to be most fortuitous,
as the original beach area was heavily defended by a solid
German unit.

AtOmaha, the Americans ook a beating. A crack Wehrmacht
division, the 352nd, was ensconced on a steep hill that
overlooked the invasion beach. Wading ashore, the Gl ranks
were swept with a firestorm of machine gun bullets and

6. Operation Overlord

Courtesy National Air & Space Museum, Smithsonian

mortar shells. The engineers who were ordered to clear lanes
through beach obstacles in preparation for succeeding assault
waves arrived on the beach without their equipment. They
went to work with what little they had bur were cut down by
German machine guns. The situation was grim for much of
the morning, as American troops remained pinned at the base
of the hill. f“inally, with help from off-shore destroyers, the
infantry managed to break our, take the hill, and force the
352nd to retire inland. It wasa bloody beach to capture. Over
4,000 Americans fell ro secure it.

By the end of June 6, the Allies had 23,000 paratroopers,
75,215 British and 57,000 American soldiers on the
continent. If they could hang on to their tiny beachhead,

Hitler's Third Reich was doomed.

& The scene along the beaches
of Normandy on June 6, 1944,
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Az'?power and D-D&Zy received arude shock. They
failed to spot the staffel of
Messerschmitt 109s lurking

in the area and thar mistake

“Come and join the Air Force and get your flying pay
You never have to work at all, just fly around all day
While others toil and study hard and soon grow old and blind

We'll take to the air without a care and you will never mind!”

proved to be their undoing.
The 109s pounced on the
surprised Americans, cannon
rounds blowing  the
Mustangs out of the sky. In
seconds, all four American
planes were smoking
wreckagelittering the French
countryside. Only one pilot
survived to tell the tale. For
weeks, he evaded capture
and finally managed to
reach Allied lines.

A N, W

“You're flying over the ocean, you hear your engine spit
You see the prop come to a stop, the goddamn engine’s quit
The ship won’t float, you cannot swim, the shore is miles behind
Oh what a dish for the crabs and fish, but you will never mind.”
— Come and Join the Air Corps, period squadron song

T
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All together, the ill-fared
dusk mission cost seven

pilots from the 4th.

Throughout the day, the
Allied air forces flooded the
skies over France with fighters
and bombers. Some, like the P-38 groups, flew air cover for
the ships, fending off the few attacks the Luftwaffe made
during the day. Others, like the Mustangsand Thunderbolts,
ranged over the Wehrmacht's rear areas, blasting anything
that moved. Typhoons and Tempests from the 2nd Tactical
Air Force blasted German emplacements, tanks and troop
formations close to the front paving the way for friendly
ground troops to advance. So devastating were these attacks
that the German soldiers looked to the sky constantly,
tertified they’d hear the sizzling sound of Allied rockets
knifing towards them at any moment.

Clourtesy Matky

& A PBY pulls a downed air
crew out of the Adriatic.

Conrresy Nativnal Air & Space Museurs, S

3 Rescue at sea. i 5
[twas their third mission of the day and the pilots sat slumped

in their cockpits, utterly exhausted. The 4th had beenstrafing
ground targets in Normandy since first light and now, with
the sun setting, they had been called on for one more mission.
Blue Flight lifted from the field at Debden and winged
eastward, toward the growing battle in France. Soon after
reaching their patrol station near Rouen, one of the pilots
caught sight of about 20 German vehicles plodding down a

T S L T T

shaded French lane. Blue Flight rolled over and raced to :f'_ Tl}e ﬁghter—l?ombcrs had a field day. Th‘“—' Germans tried to
attack them. Their .50-caliber machine guns were just reinforce their beleaguered troops covcrmg'the beaches and
chopping into the Wehrmacht trucks when the P-51s ordered thousands of men, hundreds of vehicles, and dozens
44 ..h: = ! 45



6. Operation Querlord

p———— l 1
S

of tanks to proceed down the
" French road network towards

Caen. It was virtual suicide
to fill the highways with so

A many men in broad daylight
P ‘_l‘ and the Allies made the
Germans pay dearly for the
,_.—-‘ decision.
ol b _J‘[
‘The Wehrmache units faced
.,.A hordes of rocket-firing

¥
&

fighters everystep of the way.

Panzer Lehr, the strongest
German division in France,
lost 80 tanks, trucks, and halt-
tracks on June 6 alone. Trs
commander described his
route o the frontasa “fighter-
bomber racecourse.”

I

N

h
e

Planning, preparation and
huge numbers in the air had
paid off. The Allies seized

)

5
e

almost total control of theair
over the beachhead. The
Germans could not even move a horse-drawn carc without
attracting a strafing, diving Tempest. Despite all, the
Wehrmacht continued to fight desperately, hoping against
hope that the Luftwaffe would keep the dreaded Jabos off
their backs.

e

i

The Luftwaffe had its work cut out for it.

On a small field outside the steel-producing city of Lille,
Hauptman “Pips” Priller dropped his phone into its cradle.
He had just received news that the Americansand British had
landed on the beaches before Caen. Hewas ordered to throw
his geschwader, JG-26, against the Allied landing, craft.
Unfortunately, he and his wingman were the only available
men for the mission. Nevertheless, he strapped on his flying
oots and wandered out to his Focke-Wulf. A few moments

B kb §

Coureesy Mational Air & Space Museurn, Smithsonian lnstimcon

& An Fw 190°s last moments
captured on film by a gun
camera,
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G Allied airpower wrought
complete havoc with German

s,
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motorized columns,
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‘Iater, he and his wingman raced down the runway, climbin
into the morning sky. The two Fockes hugged the };edgerowi
and treetops hoping to evade the gaggles of Allied fightersover
Fhe area. }‘I.s theyapproached the invasion beach, they climbed
into a thick, dark cloud. When they emerged, they were
co.nfronted with an awesome sight, The sea belo;v was filled
with thousands of shipsstrecching to the horizon :mdk; ond
The bt:ach was covered with tanks, trucks, soldiers andcz;ack.;
ofequipment. Priller chose tostrafe the beach, rather than risk
thlc massed AA fire from the ships offshore. He a;ld his
wingman, Heinz Wodarzyk, shotacross Sword beach, throttles

firewalled, guns flamin:
! g. Onepassand they b :
the clouds, their duty done. p hey brokeup andinto

['wo Focke Wulfs were about all the once-mighty Luftwaffe
cog'dd throw at the D-Day landings. Everywhere else w}cle::
units were orderedagainst the beaches, they found therz,mclvew
hopelessly overwhelmed by scores of Allied fighters bcfor;:

-_.IEE !.J 6. Operation Overlord
=
they even neared the targer -
arca. Altogether, abourt 100

sorties against the beaches
were made, 70 by single-
engined fighters. The
Lufrwaffe lost 39 aircraft in
these atcacks.

To say the least, the
Luftwaffe’s performance
was abysmal.

Reinforcementswere on the
way for the units in France.
Orders came to shift most
of the fighter units from
Luftflotte Reich to
Luftflotte 3. Within a few
days of the invasion, whole
geschwaders made rtheir
way to the airfields around
Paris. The fields where they
touched down lacked repair
facilities, hangars, revetments
and, often, service vehicles,
Nevertheless, the Luftwafte
pinned its hopes on these units, counting on them to support
the Wehrmacht as they struggled to contain the Allied
beachhead.

Courtesy Maronal Ae & Spa

The ensuing months saw the Luftwatte and Allied air forces
wage a vicious, bloody air cam paign for control of the skies
above the hedgerows and pastures of Normandy. Both sides
threw every plane and pilot into the fray. Entirc units were
chopped to picces in the terrible acrial batdes. There was no
respite for them, the next day they would fly again, the
formations getting smaller and smaller as their comrades
died. Whoever had air superiority was bound o control the
_gre.::und campaign. Both sides knew it and decimated each
other fighting for it.

wonian [asgioution

© A strafing attack on horse-
drawn wagons scen from the gun
camera of an Allied fighter, A
good portion of the Wehrmacht
relied on horse-drawn carts for
delivery of supplies.
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ﬂ? German planes burn in an
alrﬂcldis dispersal arca,

“The utter hopelessness of my existence as a pilot
had never stood out so clearly before my eyes. T
lenew my time would come. Each mission was a
challenge to fate...”

— Willi Hielmann, 111/ JG-54.

For two months, the Allied army bludgeoned their way
forward through appalling terrain. For nearly a thousand
years, Normandy had been partitioned into private fields
ﬁ'an.'lcd by thick, impenectrable hedgerows. The Gernmn;f
fornﬁed each hedgerow, fought for each yard. Taiﬂcs acud
infantry pummeled each other from point-blank range.

R?mmel realized that if the Allies broke through the thin
Wehrmacht cordon, Germany itself would be threatencd.

Courtesy Marsonal Air & Space Muscam, Smithson o Lusdition
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He organized the defense as
best he could, forcing the
advancing Americans and
British to pay for every inch
of ground with the blood of
their men. In select areas,
crack SS panzer unitsstabbed
into the Allied lines, hoping
that their counterattacks
would throw the enemy off
balance. In one such battle, a single German tank crew wi ped
out over 20 British and American tanks.

Courtesy National Alr & Space Muses

With their advance stalled, the British improvised. Their
army was pinned between Caen and the beaches, unable to
advance farther than a few hundred yards. Then, thestrategic
bombers were called in. They flew along the front and
carpeted the German lines with 500-pound bombs. The
ground shook. 'l ‘anks, rriucks and anti-tank guns were blown
high in the air. The German units collapsed under the
bombardment. Successful as the aerial pounding p roved, the
Tommies fighting through the hedgerows did not exploitthe
gaps blown in the Wehrmache lines, and crucial
reinforcements were allowed to arrive and fill the holes.

The new tactic would be tried again with much more
impressive results.

To the south of the British, the Americans were unable to
penctrate the German defenses. The hedgerows proved
infernos of whirling steel, anti-tank shot, and machine-gun
fire that engulfed and annihilated entire units. General
Omar Bradley’s men needed help desperately. He turned
to the 8th Air Force.

Starting July 20th, Bradley’s men, specifically “Lightning”
Joe Collins' VIT Corps, would launch a concentrated assault
against the German defenses in front of St. 1.6, Nicknamed
Operation Cobra, the attack was to start with 2 massive B-17
raid that would saturate the German units with bombs.

€ B-26s flying through Hak.
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The first air attack failed. The B-17s dropped many of their
bombs on their American comrades by accident. But later
attacks virtually annihilated the Panzer Lehr Division, paving
the way for a massive American breakout. Lehr’s commander
later described the horrific bombing attack:

“After an hour I had no communication with anybody,
even by radio. By noon nothing was visible but dust and
smoke. My front lines looked like the surface of the moon

and at least 70 percent of my troops were knocked-out,
dead, wounded, crazed or nuwmbed ”

By the end of the month, the German lines in front of the
Americans had ruptured completely. Patton’s Third Army
broke through the remaining defensesand fanned out behind
the remaining Germans. The Brirish maintained the pressure
to the north, preventing the Germans from sending
reinforcements o fight Patton.

& Sherman rank.
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Courtesy Natonal Air & Space Museum, Smithsonian Instiration

Then, in a frenzy of
desperation, Hider made a
decisive error. He ordered
the best surviving panzer
divisions to assault the
Americans atr Mortain and
Avaranches, hoping to pinch
the American breakout offat
its base. The attack drew the
creamof the 5th Panzer Army
into a huge trap. By early
August, with the panzer
assault  blunted, the
Americans swept behind the
Germans and threatened to

surround them enrirely.
What followed became known as the Batte for the Falaise

Pocket. The Germans tried frantically to excricate themselves,
throwing their units into a storm of Allied tirepower to keep
their escape route open. Thousands of vehicles jammed the
roads, all headed north for freedom. Allied fighter-bombers
swirled over the congested roads, using bombs and rockets to
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turn the narrow avenues into charnel houses. Wrote Charles
Demoulin, a Belgian Tempest pilot:

“We take off at dawn, squadron srrmgth; argets are ”
‘anything that moves within a ﬁw mile radius of Fa Q_i'j;’,\
Three sorties that day a bridge destroyed, fwo dozen tanks
and fifty-odd trucks. Flak is !x'w:fy. T;’ae (_wnmfms. i ;jg.
wiped out (ike those little clay pipes in a shooting gallery.

Falaise doomed the German
Army in France. [t lost most
of its tanks, support
equipmentandsome70,000
men. The Americans lost
29,000. The straggling
remnants of the 5th Panzer
Army crossed the Seine on
improvised pontoon bridges
and streamed eastward, the
Americans hoton their heels.
Paris was liberated August
25 and the endire city went
wild with joy. But the Allies

Courresy Mational A

bent on
pressed on, ‘ ‘ e .
obliterating the remainder of the German army. ll;c1
Wehrmacht fled to the Frontier, secking sancruary in the old
fortifications along the German border. Safely behind these,
the high command planned to turn and fight to the end to
keep the Allies from crossing the Rhine.

The Allied advance degenerated Fron? a dashinig sword.
stroke into a series of ficful thrusts fnrw‘ar.d., [_,ons‘ra}?l
supply problems plagued tl?c armored F11x'ls1011.5. as t! e
Normandy beaches proved incapable of supporting t:;
needed supply traffic. Patton, whose Army blaz?c.lcastwsr A
its tanks throwing great plumes of dust behind them,
screamed for more supplies. They would not come.

S, Smithsonian Institation

& American Gls and civilians at
Metz, France.
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@& An Fw 190 falls before the
guns of an American fighter,

—

@ A mechanic labors over the
Daimler-Benz engine of this
BI 109,
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The End of
Lufiflotte 3

“That was the end of
all our dreams...”
— Anonymous
German pilot

Throughout the batdes of
June and July, the Luftwaffe
bled its geschwaders dry
trying to support the
Wehrmachr, Thousands of
young aviators fell in the

struggle and now the Reich had no more acrial reserves. From
a peak of almost 1,000 fighters, Luftflorre 3 possessed 75
operational fighters by the end of August. The summer
fighting had cost the geschwaders in France 200 percent of
their operational strengrh. In August, Luftflotte 3 had 482
fighters blown from the sky. Luftflote Reich lostanother 375
fighters. ‘The total represented 44.2 percent of the entire
Luftwaffe fighter force, just for the month of August. With
such a staggering attrition rate, the LuftwafTe was swept from

the sky.

At the end of August, the
shattered remains of the
fighter wings retreated from
France to bases inside the
Reich. There they would lick
theirwounds, train new pilots
and receive new equipment.

For the Allies, their defear of
the French-based Luftwaffe
did not come easy. The
grueling summer battles
claimed thousands of air
crew. Against V-1 sitesalone,

7. Breakout!

the British and Americans
lost 3,000 men. In June,
during the first 25 days of
the campaign, 7,000 fliers
died and 1,508 planes were
lost. The destruction of
Luftflotte 3 was critical in
ensuring the success of the
Normandy invasion and
breakout, but the Allies paid
a gruesome price with the
lives of some of their most
experienced aviators.

Operation
Market-Garden

Conceivedasabrilliant, spear
thruse into the Ruhr Valley
to end the war before
Christmas 1944, Operation
Market-Garden has gone
down in history as Field
Marshall Bernard Law
Montgomery’s most foolish

exercise.

Montgomery convinced
Eisenhower to give him all
the available supplies on the
continent to press an artack
through Holland that would
captureabridgehead over the
Rhine River. To do this, he
would employ the First Allied

Frhe w&m fmz i was rﬁm

Uies who developed

] cmimﬂe also

the front was ﬁwd .

the air in ng}’:r
such as Stinson
Grasshoppers, 1o scout for
Largets, parurqﬁgrl when

‘The tactical m?’f _ﬁ‘ -
ranging from P-47s and

 Tempest and ;kam:
[ ghrfr-éoméf t0 A-20

light bombers, arb:red a
particular area until an

up “to- dare

 on the positio | ﬁxmd{y
férg_es,_ _w_»’::!.f the troops

thetr



& The pontoon bridge over the
Elbe where Russian and
American troops linked up
towards the end of che war.
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Airborne Army in 2 massive
paratroop drop. Three
bridgeheads would be
established; the first at
Eindhoven by the 101st
Airborne, the second at
Nijmegen by the 82nd
Airborne, and the last at
Arnhemn which would secure
the Rhine bridges. The last
task, by far the mostdifficult,
would be carried out by

i b: Britain’s 1Ist Airborne
7 ginicon) 0} Division and a Polish
Tnstininon paratroop brigade.

To support the paratroops, an entire British armored corps
would push northeastward along a single, narrow road,
linking up with each bridgehead. Montgomery anticipated
that the arca would be lightly defended and the Germans
caught fla-footed. With a bridge over the Rhine captured
intact, Monrgomery argued that Germanywould be doomed.

His argument persuaded Eisenhower who gave the orders to
stop Patton’s Shermans and transfer all available supplies
from the Americans to the British. Market-Garden was a go.

September 17th saw massive formations of Allied transports
lumber over the Low Countries, thousands of parachutes
mushrooming behind them. Fighter-bombers skirted the
flanks of the great armada, blasting flak concentrations and
shielding the transports from German interceprors. The
bridgeheads at Eindhoven and Nijmegen were established,
but several bridges were lost and precious time was wasted as
pontoon bridges were erected.

TheFirst Airborne dropped outside of Arnhem and embarked
on an epic battle thar ranks with the Alamo, the Cameroon
and Rourke’s Drift as one of history’s greatest last stands.
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The Bricish tank units
pushing from the south
encountered heavy resistance.
The narrow road they were
advancing on was well
defended with camouflaged
anti-tank weapons. [t would
be days before Arnhem could

be relieved.

In the center of the town,
defending the one bridge they
had captured, a bartalion

useum, Smichso

from the First Airborne  Cousey Naoral iiraSpace?
foughr furiously against crack

SS panzer units. Colonel Frost’s men were soon surrounded.
They holed up in the buildings near the bridge, batling with
the black-clad SS troops for every floor, room and window.
Artillery pounded their positions, and downtown Arnhem

was blasted to rubble.

They held outfor seven daysagainst terrible odds. Butnohelp
came. The British tank columns that were supposed to relieve
them were stalled on the south bank of the Rhine, themselves
battling for their lives against elite German troops. On
September 24, Frost’s men hoisted awhite flag. The battered,
shell-shocked paras had held out against daunting odds, but
their fate was sealed. Slowly, they trudged cast, hands held
high, to be herded into POW camps for the durartion of the
war.

Market-Garden failed catastrophically. In addition to losing
the bridge, the British now had to defend the heavily fortified
corridor they had opened up from Eindhoven to Arnhem.
The expansion of the pocket occupied the English troops for
the better part of the fall and winter.

@ Liberating Aachen.
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GERMANY BESIEGED

“Each morning we pilots had breakfust together,
and the replacements would come in. The older
pilots regarded the young newcomers as though
they had only days to live... most of the new
pilots flew only two or three missions before they
were shot down.”

— Lt. Hans-Ulrich Flade, 11/]G-27

For Carl Spaatz, commander of the American strategic
bombing effort in Europe, the summer of 1944 marked a
rurning point in the daylight
campaign against Germany.
While some of his effort had
tobeinsupportofthe French
invasion, the 8ch Air Force
spent most of its time
ravaging a new target type,
oil refineries. After the
atrrition battles of Big Week
and Berlin, the 8th jumped
oft on its new assignment in
May targeting the oil and
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aviation gas refineries ar
Leuna. The raids succeeded beyond all expectation. While
thebulk of the Luftwaffe’s interceptor force spent thesummer
pointlessly throwing itself into the infernos of France, the
B-17s and B-24s paraded over Germany’s largest cities
virtually unopposed, except for flak. One by one they wiped
out the major refineries throughout Germany and Poland.

The cffectwasimmediate and decisive. By the end of July, the
heavies had knocked out 98 percent of Germany’s aviation
fuel production. At summer’s end, the Reich could barely
turn out 120 tons of avgas, nowhere near the bare minimum
requirements. The Luftwaffe, fresh from their disaster in
France, now faced complete fuel starvation. Sorties
decreased as the geschwaders ran out of juice. Some
squadronsscrounged the countryside for fuel, often stealing
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itif they had to. Pilots were
ordered tochop their throttles
as soon as they landed rather
than taxiing to their
hardstands. Oxen started
appearing around Luftwafte
bases. Theground crews used
them to move aircraft, rather
than squandering precious
fuel by pulling the aircraft
with trucks as had been the
practice.

The fuel shortage affected
the entire Reich. Slowly,
inexorably, its war machine
ground to a halt, for the modern army depends more on
oil and gas than any other supply.

The Germans implemented desperate measures ina frenzied
effort to conserve fuel. The tank industry began to mount
wood-burning engines in their armored vehicles. Some 50 of
these odd tanks saw action before the end of the war. Hitler’s
Reich was hanging on the ropes, its weakest economic link
smashed by the might of the American bomber groups. Still,
the Germans would not quit. They would not be cowed.
Instead, they attacked.

Ardennes Christmas

“They ve got us surrounded— the poor bastards.”
— 101st Airborne medic

On December 16, the weight of three entire German armies,
one an SS panzer army, smashed through the Ardennes
Forest into Hodges® depleted First American Army. Hicler
had ordered the last remaining fuel stocks expended in this
final offensive. The goal of the thrust was to splic the
American and British Armies by capturing Antwerp. The

Courtesy Mational Air & 3pace Museain, Smuthsonian Instimurion
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Tth Army \"f"in * Frankfurs, commander in the 30th
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panzer units were expected
to capture plenty of fuel as
they advanced on Allied
supply dumps. This would
keep them going once

= x? Hanover
h .

German

— reserves were
h £ = Lhusseldoern
o iy ‘anzer ' exhausted.
BELGIUM &l Army usted
g = Cologne 4
Initially, the atrack

succeeded. Le. Dave Knox, a

temporary company

*Nlainz

Infantry Division, faced one
P > _ of the early atracks. His
e company bore the bruntofa
determined attack by SS
troops. While his company
held firm, the ones on his
flanks collapsed, forcing his
men to fall back. As they did,
the Germans swarmed all
over them. The embarttled
Americans fled to a nearby
forest, ducking and weaving
through the German unitsto

@ Ardennes Offensive.
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return to Allied lines some
hours later.

Many other Gls spent the cold days before Christmas
surrounded by Germans. Many managed to elude capture,
like Knox and his men; but others were less forcunate. At
Malmedy, the Germans massacred an entire field full of
POWs. Only a few survived to tell of it. The advance
continued.

Ar Bastogne, the Germans ran into stiff opposition. The
101sc Airborne Division was dug in around the town and
had orders to defend it to the last. When the German
commander sent the 10Ist a note demanding their
surrender, the Americans answered “Nuts,” galvanizing
the weary Allied troops to stand fast. Indeed, the 101st

B

8. Germany Besieged

stood fastand, in doing so, completely disrupted the German
plan of attack. By the end of the month, the offensive ground
to a halt. Allied resistance combined with an exhaustion of
fuel reserves saboraged the German panzer armies.

Throughout January, the Americans reduced the German
salient and prepared to cross the Rhine. The Thousand Year
Reich had burt five months to live.

Bodenplatte

“Our New Year’s Eve party was cut short by a
&?‘iﬁ"ﬁng. e — Dieter Krageloh, 1G-26
Afewhours beforedawn on New Year's Day, 1945, Luftwafte
airfields all over Western Germany sprang to life. Pilots,
many of whom had been drinking heavily the previous
evening, were roused from their cots and told to report for
duty. Maps were passed around as short briefings sketched
the day’s mission. For many staffeln, only the commanders
knew what was going on. As pilots strapped into their birds,
commanders sprinted down the flight lines shouting, “Just
form up and follow me!” Without a clue to their destination
or purpose, the men of Luftflotte Reich embarked on the
greatest fighter-bomber raid of the war.

Goering made many promises over the past month to help
the panzer armies attacking in the Ardennes. He wanted
his jagdgeschwaders to pound the Allied airbases on the
Continent, smashing the Allied ability to bring their
TacAirsquadrons against the Tigersand Panthers fighting
in Belgium. The plan evolved into one massive strike
utilizing every fighter unit left to the Reich. Called
Operation Bodenplatte (Mortar Baseplate), the atrack
would come on January 1, 1945,

John Meyer, onc of the top aces in the 8th Air Force, warmed
up his Mustang on his group’s new airfield outside of Asch,
Belgium. He had convinced his superiors to allow his men to
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getinsome extracombattime
and he was justabout to lead
adawn patrol overthe Rhine,
Suddenly, a throng of
Messerschmitts tore over the
field, flames spitting from
their noses as they strafed
the grounded Americans,
Meyer reacted quickly to
the unexpected threat, He
taxied his P-51 to the
runway, slammed the
throttle to the copper coil
andclawed into theair. The
sky around him swarmed
with rqrgers Messerschmitts and Focke-Wulfs arched past
his silver fighter. Before he even raised his gear, two of the
iron-crossed crates had fallen to his guns, Another would
succumb to his fire a few minutes later,

JG-11 took a beating in its low-level assault on Asch, Almost
50 percent of its ill-trained and befuddled pilots died in the
hedge-hopping battle over the airfield. Tts h igh losses were all
too typical for the German fighter arm that morning,

Allover Belgium the last v estiges of the Luftwaffe’s interceptor
force were smashed to pieces in furious dogfights. As the
stunned survivors limped back to their bases in Germany,
more than one third of the force had been shot down. It was
small consolation that they destroyed hundreds of Allied
aircraft scattered around the Belgian airfields. Few Allied
pilots were killed and the aircraft were easily replaced. The
intended hammer blow misfired, costing the Germans their
fighter force.

[rwasadefear that broke the spine of the jagdgruppen. Never
againwould they rise to meet the Allied bomberswith the vast
numbers of the January raids. Yer, withour fuel, replacement
pilots, spare parts and lubricants, the fighter wings continued
the fight. When they had foraged enough gas for a mission,

8. Germany Besieged
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the 109s and 190s would be airborne again, facing the awe-
inspiring might of the American bomber stream. The
inexperienced, under-trained Germans could not hope to
dent the rock-steady B-17 formations and, when they tried,
the 109s were slaughtered.

Still, they fought on for pride and to protect their families
who endured the rain of bombs the B-17s unleashed over
their cities.

The Drive into Germany

“What a way ro end the war.”
— 1st Lt. Dave Knox, 30th Inf. Dw after getting
cut-off and surrounded by an SS counter-attack.

After the failure of the Ardennes Offensive, the German
collapse came swiftly. In the East, the Russians stormed into
East Prussia and Hungary. Vienna was threatened and it was
only a matter of time before Berlin would be engulfed in the
fighting. In the West, the Allies prepared to cross the Rhine
and stab the Nazi heartland with their armored daggers.

Throughout February, the Allies pressed toward the
approaches to the Rhine. The Colmar Pocketwas wiped out,
costing the Germans virtually an entire army. Thar cleared
thelast Wehrmacht troops out of France, paving the way cast.
Next, the Rhineland was assaulted by Hodge’s First Army.
The Germans recoiled from the blow, but continued to fight
fiercely.

Then, on March 7, the dam burst.

Advancing eastward roward the town of Remagen, the
American 9th Armored Division managed to caprure an
intact bridge across the Rhine. The Ludendorf Bridge, as the
Germans had named it, was the highway into Germany that
the Allies needed. Quick reactions to thisunexpected windfall
served to establish a bridgehead on the east bank of the river.

65
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) ' into the murderous fire in a futile actempt to stall the Red
. Army. SS toopers roamed throughout German-held areas
— killing suspected German
traitors in a senseless frenzy
- of violence. Thousands of
-"} ' 4 German civilians died when
the Berlin subway was
o | flooded. When shells began
o !J falling around the Reich
‘ Chancellorybuilding, Hider
i knew the end had come. On
d‘ . ‘ui April 30, the infamous Nazi
dictatortookhisown lifedeep
H- - below the streets of Berlin in
When Hider learned that the Americans had crossed into é I _!j e Tt
Germany proper, he flew into a rage. He ordered all available
men, tanks and planes thrown ac the bridgehead. The | -~ S My 7, Gy
Americans could not be allowed to exploit their success. T u: B i s
J Allies. The next day, they
/  The Germans tried everything to destroy the Remagen | - currendered to the Soviet
Bridge. They sent frogmen down the Rhine armed with -‘i" &Y | Thewar Hiderhad
i e P shent i J , started, the initiative that
water. V-2 rockets targeted the bridge, but proved too l A il cspifed heworlding
inaccurate to do any harm. The Lufowaffe’s latest aircraft, the L =8 B i el
Messerschmitt 262 and the Arado 234, were flung at the — - B s ool be iiled,
bridge throughout the month. N othing worked. Though the g 1 [
spans took heavy damage, the bridge remained standing. e u B ety wisicioes)
Every hour that it stood, vehicles, men and supplies poured o= ' b et
into Remagen enlarging the bridgehead. The 9th Armored | - b i
soon poised to deliver the fatal wound on the Wehrmacht. — . -!j!
When the Ludendorf Bridge finally collapsed into the =
Rhine, ithappened far too late to save Germany. Already, the I
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river had been breached in other places and American
pontoon bridges soon appeared up and down the Rhine.

For the next two months, the Allicd armored fingers spread
through Germany, crushing all opposition in their way. The
Allies achieved success in the east as well. The Russians took
Vienna, then moved to surround Berlin. On April 22, the
Russians reached the German capital. The fighting raged
from house to house. Old men and teenage boys were thrown
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A Look Back

“No Statesman of the Second World War was
Joolish enough to claim, as those of the First had
done, that it was being fought as a ‘war to end all
wars.” That, nevertheless, may have been its

abiding effect.”
— John Kleegan

Years have passed since the roar of Merlin engines echoed
across the farms and fields of Western Europe. The great
b?mI.Jcr bases of Fast Anglia grow more and more
dxle}plda red asattacks from the elements now co mpromise
their concrete skin. Weeds grow in the cracks of the
runways. The once busy Quonset huts are bare and silent
Thc fleets of B-17s and B-24s have long since been forééci
into cars, houses and factory equipment over the past four
d.ecades. Theterriblescars that the Allied bombing campaign
ripped into Europe have healed. The heaps of ?ubble that
characterized almost every German town have been replaced
by modern structures illustrating the nation’s cconomic
resurgence. Divided for almost fifty years, East and West
Gc}rman y havetorn down their Cold War walls to reunite and
build abetrer frure together. The two grearsuperpowers that
emc'rged from the war have seen their power transform. The
SO\a:f.Ct Union is no more, replaced by volatile reemerging
nations that squabble amongst themselves. America remains
thesole superpower, but its influence is changingas the world
moves to a multi-polar political structure.

It Eook theworld fiftyyears to recover from the Second World
War. What lessons can be learned?

Arr_] c‘rlca's‘air force emerged from the war convinced of the
validity of st}'atf?gic bombing. The Air Force would fight the
sa‘mc strategicarr war two more times: once in Korea, once in
Vietnam. In both cases, strategic bombing served no real
purpose. Korea and Vietnam did not support their own war
machines, the Soviets and Chinese did. The campaigns
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failed, as they could nochope
to defear a surrogate army
with the principlesdeveloped
in World War II.

In fact, almost every post-
war historian became
mesmerized with strategic
bombing. Many say that it
alone caused Germany’s
defeat. A few go as far as
claiming that Germany lost
the war because it lacked a
four-engined bomber and a
strategic bombing doctrine. Only recently -has this view

begun to change.

o

The struggle in the skies over Europe was actually two
separatewars, the tactical and strategic. Thestrategiccampaign
accomplished two things. First, in the spring of 1944, when
the American leadership launched its war of attrition against
the Luftwaffe, the 8th Air Force conquered the skies over
Germany. Though the total defeat of the Luftwafte would
not come until early 1945, the jagdgeschwaders could not
protect their nation’s heartland. They stayed on the defensive
with the Americans rooting them out mercilessly, hunting
them down even on the most remote grass airfield. By
winning air superiority over Europe, the USAAF secured the
acrial flanks and ensured the success of Eisenhower’s
Normandy invasion. To some historians, especially Stephen
McFarland and Wesley Phillips Newton, this was the most
significant contribution the 8th Air Force made.

But the strategic campaign succeeded in one other aspect.
Though its true German production reached record levelsin
1944, the freshly minted planes and tanks arrived on the front
lines without fuel to run them. Starting in May 1944, the
Americans laid waste o the entire German oil refinery
industry. Synthetic oil plants, aviation gas refineries, and
other targets were deluged with American bombs. By theend

Coureesy Narional Alr 8 Space Muscum, Smichsonian Instinution
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of the summer, the Reich’s
legionsweredoomed togrind
toa halt from fuel starvation.
The old maxim “A great
general studieslogistics” rang
all too true and Carl Spaarz
deserves considerable credit
for exploiting this German
logistical weakness. In some
areas of fuel refining, the
bombers destroyed almost
98 percent of the Reich’s
productionabilities. Without
gas to fly their planes, train
their pilots and move their

tanks, the German military
machine collapsed. To most historians, this is the greatest
contribution the 8th Air Force made during the war.

But the air war was not limited to the strategic battles over
Germany. By 1944, the Americans and British had learned ro
appreciate the power of battlefield air superiority. With their
awesome resources, they amassed two complete tactical air
forces in time for the D-Day landings. Their role in the
ultimate success of the French campaign and the drive into
Germany cannot be underestimated. The Wehrmacht in
1944 possessed better equipment, well-trained combat
vererans, and an excellent officer corps. The Allies, especially
the Americans, landed in Normandy with thousands of green
troops fighting with outdated tanks and armored vehicles.
The brural fighting that began in the Normandy hedgerows
could have turned ugly for the Allies if they had not possessed
the skies over France.

The rocket-toting Tempests, Thunderbolts and Typhoons
that roamed the battlefields proved to be the key ingredient
to success on the ground. The Germans could not bring the
true weight of their army to bear on the struggling Allied
troops. They tried, buttheirunitswereengulfed ina hurricane
of rocket and cannon fire long before they ever reached the
front. Intime, the Allied air forces learned to cooperate closely
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with the regiments on the
ground. When heavy
opposition wasencountered,
the Allied troops would call
for air strikes, and watch as
the formidable Tigers and
Panthers were blasted to
wreckage by the deadly
fighter bombers. TacAir
ensured the victory on land
and saved the lives of untold
and British

American
soldiers.

And what of the Germans?
The Lufowalfe learned that it could not win a defensive war
in the air. There would be no aerial Verdun, just a slow and
widening hemorrhage in the heart of the German air force.
The interceptor force, overwhelmed as it was with the
fighting over the Reich, was called upon to fight the tactical
war over France as well. The dual role they were forced to play
in the summer of 1944 stretched them beyond the limit of
endurance. That they continued to fight on, occasionally
winning small victories, is a testament to the resiliency of the
Luftwaffe. But by 1945, the Germans were out of tricks.
With no fuel, half-trained pilots, and faced with odds of
10 to 1 whenever they rook flight, the Luftwatte’s fighter
corps snapped under the strain.

Today, only a few men remain who once jousted in the
skies of France and Germany. The planes they flew have
long since been scrapped, except fora shrinking number
in museum collections and private hands. But the scenes
of thousands of bombers streaming across Europe are
forever etched in their minds. To most, it was the climax
of their lives, an unforgettable trial by fire that scattered
them to the far horizons of the world. These illustrious,
surviving aces are all that link the post-war generations to
the most incredible aerial war ever fought.

Courresy National Air & Space Museom, Smithsonian [nstnution
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The lone silver Mustang skittered through the sky, dodging
inand out of scattered cumulus clouds. The pilot’s sharp eyes
scanned the sky in search of German fighters lurking near the
cloud base. Sunlight flashed suddenly on metal both ahead
and below. The telltale sign of an aircraft!

[
EF 4
e -

. ol
Caprain Max Lamb, an ace with the 354th F ighter Group, {-? - _;,“
focused on the reflection. A 109 for sure! He checked his tail,

then dove for the solitary German fighter. i wastobeaneasy .
kill. Asurprised foe could not react in time 1o avoid death, But JL( ‘!J!J
this Luftwaffe pilot was no recent traini ng school graduare.

Hewas good. He spotted the Mustan gknifingdownonhim . W 5
/  and reacted instantly, , ﬂi

Lamb saw the Messerschmitt break upandintohisattack. |
. ) |
Instead of a vulnerable tail, the American now faced the ol f 20 Woarny dowen Eathe
. ; carrie :
deadly, flame-spewing nose of Ger many’s most notorious ’ thar started at 20,000 feet
I
I

sonal Air & S

& A finger four of P-51s.

fighter. Tracers arched out from the 109. Maxlaidonthe . 1 treetops and hedgerows.
i::;fl:fgﬂ'- R TRRTig Gets JL Max was too busy to turn his heater off and in r}le warmet,
[ Y low-altitude air his cockpit began to feel like ?n mcmlcraton;l
— . LR EF i esan
The two fighters barreled towards sach other, guns blazing, -!“ '!J[ Sweat poured frofn his brow, d‘rlpﬁpu.l arom;(i t;iz i‘i;ighc L
Neither pilot flinched. Each knew that to do so meant cascaded dowr? his cheeks. Tpﬁiberf_m:lﬁes o e
surrendering the initiative to the enemy., Still, if neither broke - I ,  ever faced. With the rest ij is uni;l
from this head-on pass, they would both surely die when J. L "_.,lﬂ bombers, he knew he would get no help.
their aircraft collided. Finally, the German lost his nerve . :
| : Jisbiclis 109. Slowly, it
breaking left. Lamb tucked the stick into his stomach and i ‘ s The Mustang rurned slightly b(f)ttcr Lza.n Crlht{; " d1e0ﬂc§mg
kicked over the rudder in hot pursuit. But the German lnew -l : -’J! closed in on rhc F}erman. Laﬂl'l {rﬁalhgjeﬂmt?on ikioe. The
his trade, Although Max arrowed in behind him, he allowed _ German in‘ his sights for a l’_}:rle ! . 1g o :ounds cked
the American only a fleeting shot before spiraling down | . 109’ COIWhng sparkled as ¢ Ej e ;ve uickly or dieand
towards the French countryside, trading height for airspeed. ' "ﬂ,’ home. The German knew hc‘ i | ude. The P-51
’ he pulled the stick back, climbing for altitude. The
The two pilots dueled for twenty minutes, swirlingaround broke our of its turn and took chase.
each other in tight turns. When one pilot climbed, the

other zoomed in pursuit. Their planes were evenly
matched, and the battle became a test of skill. The pursuit

Soon, both planes were on the verge of stalling. The Mustang
stalled first, briefly giving the German the upper hand. He



€ A dogfipht between a P-47
and a Bf 109,

74

10. The Nature of Air Combar Tactics Over Euro

e

rolled into a tight turn and
headed for Lamb’s fighter.
Before he could open fire,
the P-51 dodged out of the

way.

The damage rto the
Messerschmitt’s engine
started to tell. The German’s
plane trailed a thick, ebony
plume of smoke. Lamb,
.| sensingthe turning tide, tore
iiiton : into the 109 while snapping
outshortbursts. The German
watched a hail of lead pepper his fighter. Once again, he
yanked the nose up and raced heavenward with Max hot on
his tail. The end was near! The German threw back his
canopy and climbed toward the wing. He was going to bail
out! Then, he glanced behind him and looked down the
barrels of the pursuing Mustang’s machine guns. Max had
broughthis plane to point-blank range rightbehind the 109’s
rail. The 109 pilor, fearing he was about to be strafed, decided
he'd rather go out fighting, He climbed back into his breezy
cockpit, rolled his fighter away, and rencwed the fight.

But the damage done to the Messerschmitt would be the
deciding factor. The engine exploded in flames, forcing the
German to belly land the crippled fighter in a field. As soon
as his plane came to a halt, he leapt from the cockpit and

sprinted for a nearby grove of trees, expecting to be strafed at
any moment.

Instead, as he ran along he watched the silver Mustang zoom
by, its wings only a few fect off the ground. He saw Lamb in
the cockpit. The American saluted him, rocked his wings,
and headed for home. This German was too good to die
helpless on the ground, Lamb thought. Perhaps they’d meet
again, but he hoped not. Next time he might not be so lucky.

Max Lamb’s amazing solo combat in the summer of 1944
exemplifies both the common and uncommon of air fighting

over Europe during the last
twoyearsof the war. By 1944,
one-on-one dogfights were a
rare occurrence. Much more
common were aerial duels
involvingdozens, scores, and
even hundreds of aircraft. In
fact, Lamb was not expected
to engage in combat on the
day he encountered the 109,
He was flying as a spare with
the rest of his group and,
when nobody aborted, he
was to return to Lashenden.
It was sheer chance that the
two pilots blundered into
each other.

The chivalry Max displayed
also was more unusual than
Most POSt-war accouits
would have us belicve. By
1939, the concept of Total
War had seeped into air
combat, leaving little room
for mercy. Both sides strafed
parachures, both sides killed
pilots on the ground. Tt was
all part of totally defeating

vour opponent.

Thissinglebattle of Lamb’s
perfectly illustrates che
nature of dogfighting over
Europe. The aircraft of the
RAF, USAAF, and Luftwafte
all performed similarly. The
top speeds of the Spitfire
X, Messerschmite 109 and
P-51 fell within about 40

miles an hour of one




0 The P-38 was considered a
failure as a fighter in Furope. By
mid-1944, all 8th Air Force
Lighening groups converted to
P-51s,

Clourtesy National Air & Space Museum, Smithsonian lnstitugios
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another, nota significant difference. This level playing field
left no majorweaknesses to exploitasthe Americans had done
so effectively against the Japanese in the Pacific. In that
theater, the radically different aircraft design philosophies of

the Japanese and Americans created a gross disparity in
performance.

The Japanese fighters were incredibly maneuverable, but
slow and vulnerable. The Americans went for speed and
firepower with less emphasis on maneuverability. Both sides
exploited the inequities in the air. In turning melees, the
Japanese held all the cards and the Americans routinely were
defeated, After numerous thrashings, they learned to remove
this Japanese advantage by not playing that game. Instead of
dogfighting, they would make slashing, hit and run actacks
maximizing their speed and diving abilities and negating
Japanese maneuverability.
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In Europe, however, nosuch

gross inequities existed. The '
planes deployed had only
slight performance
advantages, explaining why
the European war differed so
drastically from the fighting
in the Pacific. Switling,
rurning dogfights over the
skies of France and Germany
werecommonplace, [nmany
ways, the fighting recalled
the days of the Fokker
Triplane and Sopwith
Camel. The dogfight,
obsolete in rhe Pacific,
remained the critical element
in air fighting over Europe.
Pilotskill, alwaysa key aspect
of air combat, became even
more important with the
near-parity of the vehicles,
Teamwork, emergingatthe oy Nusions air & spa
squadron level as early as

1918, became institutionalized. The RAF, USAAF and
Luftwalfe all used similar fighrer formations, much as
they did in 1918, The basic formation consisted of a four-
plane flight with two clements each. Called the Finger
Four in the USAAT and the Schwarm in the Lufrwaffe, it
was first developed and used by the Germans in the
Spanish Civil War. By 1944, all the major combatants
had adopted it as standard.

In other ways, the war over Europe introduced revolutionary
changes to air warfare. Both sides employed an intricate
ground control nerwork for offensive and defensive parrols.
Radar behind the lines became the long-range eyes of fighter
squadrons. Controllers could vector parrolling friendlics
toward targets out of their visual range. In Germany, the
controller network organized massed atracks on American

mithsonian lustinution

& A flak hic dooms a B-26.
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pilots charting after a mission.

Courtesy Marin

: e 8 Space Museum,
Smithsonian Instivtion

@ Francis S, Gabreski.
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daylightbomber formations.
By theend of thewar ground
control formed an integral
part of the fighting above the
Continent.

Massed bomber formations
ofa thousand planes or more
first made their appearance
over England in 1940,
reaching theirapogeein 1944
with the continuous Allied
bombing campaign. To deal
. with the bomber threat to
Germany, the Luftwaffe completely reoriented its doctrine
and developed new counter-tactics. Head-on passesby massive
formarions of fighters proved the most effective way to deal
with the American daylight threat. The B-17s and B-24s had
weak forward armament and, once the Germans discovered
this, they exploited it to its fullest.

American Fighter Doctrine

[{1 1944, the USAAF employed fighters in three ways: escort,
airsuperiority and groundattack, Of the three, es corlt missions
were the most essential to the 8th Air Force. The hard lessons
of 1943 drove home the need to protect B-17s and B-24s as
they winged towards targets in Germany. Initially, fighter
groupswere positioned close to the bomber boxes with o:'dcrs
to stick with the heavies, The fi ghters were not even allowed
to pursue Germans below 18,000 feet (B-17s flew between
20-25,000). This gave the average German pilotan easy way
to disengage if he found himselfembroiledin a dogfight Witi‘l
American escorts. With the Mustan gs, Lightnings and
Thunderbolis tied to the bombers, the fighters had chry licele
flexibility. Tactically, the Americans were on the defensive,
reacring to what the Germans threw at them. Even then, they
could only attempr to drive the 109s and 190s away, in cffcér
the Mustangs became shields, rather than swm-dsj
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By the middle of 1944 this
policy was abolished. The
fighters would not provide
close escort. Rather, they
would patrol the bomber
stream  searching  for
German interceprors. Pilots
were cut loose from their
strict procedures and rold
to chase the Germans all
over the sky. The 18,000
foot ban was dropped and
soon the pilots were
reporting kills taking place
at hedgetop level.

| Air & Space Museum,

To keep the Germans off guard, several fighter groups
would range along the flanks of the bomber streams
searching out Luftwaffe units. These sweeps often caught
the interceptors in the middle of forming up for massed
attacks on the bombers. The Americans would wade into
the confused German staffeln and thoroughly disrupt
their attacks. The results were immediate and impressive.
Bomber losses went down, Luftwaffe losses went up.

Then, the 8th added one more twist. Once released from
escort duty, the fighter pilots were ordered to head for the
deck and strafe any German airfield they could find. To
encourage the pilots, planes caught on the ground were
counted as kills. Soon the Luftwaffe had no place to hide.
Even their training units came under attack. More than
once, a squadron of Mustangs stumbled into a gaggle of
circling biplane trainers deep in Germany. The ensuing
carnage created many Allied aces.

Free-ranging fighter sweeps formed another element in
USAAF fighter operations. These were meant to carch the
Germans off guard whenever possible, preventing them
from recovering the initiative in the air. No longer were
Americans taking the defensive role. Now, they were
making the Germans react to their moves. The fighter

nian Institution

@ Don Beerbower, one of the
hottest P-51 pilots in the ETO,
poses for the camera, He was
shot down during a strafing run
in the Spring of 1944,
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10. The Nature of Air Combat Tactics Over Europe

sweeps drained away the strength of the Lufrwaffe like an
open wound. The losses were steady and extremely heavy.

Americans would range over the front in France or the
airfields in Germany looking for anything to shoot. In time,
even trucks, staff cars, trains, and individual soldiers became
targets as the Luftwaffe made fewer and fewer appearances.
These sweeps helped the Allies capture air superiority over
Germany allowing American bombers to soar freely over the
Reich’s heartland.

Before the war started, the
Americans focused almost
exclusively on strategic
bombing, Tactical ground
support and interdiction
was largely ignored. Thus,
by mid-war, the Americans
had not yet developed a
dedicated ground atrack
aircraft as rhe Germans,
Russians and ltalians had

1 " L .
ar empt ojom :m Al done so long before.

' Ammmn mmon asit
g le;ﬁ‘ the European coast,
|| then shoot down “vea:
il 'Forﬂ; when they

When this deficiency shook
the Air Force leadership out
of their infatuation with
strategic bombing, the only
solution was to hang bombs
on the existing fighters, As it
turned out, most of these
planes madeexcellent fighter-
bomber platforms, especially
the P-47 Thunderbolt. From
mid-1943 onward, it was
common to see American
fighters with rockets and
bombs slung under their
wings ripping into German

tank convoys. Tactical air

power developed from a
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neglected stepchild into a
major player. Itsdomination
over the battlefields of France
and the Low Countriesserved
as one of the keys to the
defear of the Wehrmacht in
the West.

British Fighter
Doctrine

With the RAF conducting
strategic bombing at night,
the British had no need fora
daylight long-range escort
fighter. Consequently, the Spitfires, Tempests and Typhoons
served asa tactical battlefield force, a role for which they were
well suited. Spitfires conducted sweeps and patrols over
France until the invasion of Normandy in June. Thereatter,
theywould range behind the frontlines, intercepting German
aircraft assigned to bomb Allied positions, or tangling with
standing German patrols. In many ways, this type of fighting
looked a greqt deal like the patrols over the front during
‘orld War 1.

Courtesy Mattonal Air & Space Museuns, Smithsonian Institution

& A Spitfire and a P-38.

& Spitfires on 2 flight line.

When the Messerschmitt
262 entered service in the _.
fall of 1944, British units on Y
the Continent had no
counter for the high speed
planes. The jets would race
over the frontier, cross the
front, and pummel anairfield
or troop concentration with
thousand-pound bombs.
Before the RAF could
intercept, thejets would dash
back to safety in Germany. |8
These hit and run raids o Navonsl Airé:s
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annoyed the RAF to no end,
though they did little serious
damage. Much energy was
invested in countering the
jets and a new approach was

gradually developed,

First, the standing patrols
were increased. As the

@ A formartion of Hawker
Typhoons on patrol.

Coureesy National Air & Space Muscum, Smithsonian Inst tution

Courtesy [ngetiol War Museum, Lendarn

@ A.G. Malan.
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Me 2625 rarely flew above
treetop level, they never
appeared on radar. British fighters had to be in the right
place at the right time to catch them, without any ground
control support, a successful intercept was a matcter of
luck. The increase in the number of patrols had only a
\ marginal affect on the 262 raids.

The real breakthrough came when the RAF decided to post
standing patrols over theairdromes used by the Messerschmite
262s. This way, the Spitfires and Tempests caught the jets
when they were most vulnerable during take-off or land ihg.
To counter this, the Germans assigned several geschwaders of
Focke-Wulfs to cover the major jet bases during the day.

This type of defensive patrol served to drain strength away
from the German intercepror force and did not succeed in
keeping the RAF off the jets. By the end of the war, the
Messerschmirr 262 squadronswere under constantsurveillance
and artack by British and American fighters. They suffered
heavy losses and seriously impaired combat performance.

As the Spitfires cleared Luftwaffe aircraft from the sky near
the batlefield, Tempests and Typhoons pounded German
ground positions in support of Allied armies, Perhaps the
most deadly fighter-bomber of the war, the Tempest became
the scourge of the German panzer division. If caught in the
open on a country lane or sprawling meadow, the German
tanks were easy targets for the rocker-armed British fighters.

As close support operations became well coordinated, the
Typhoon and Tempest units often kept standing patrols

!
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over the Allied lines. Flighrs
would then be called in to
strike a particular rarget
chosen by a local army
commander. In essence, the
fighter-bomber had turned
into a quick response
artillery platform. With
excellent communication
and cooperation with the
soldiers on the ground, this
type of fighting proved
devastatingly effective.

Coursesy Iimperisl War Museum, London

Luftwaffe Fighter
Doctrine

By 1944, the Luftwaffe fighter force had one purpose — to
stop the Allied strategic bombing campaign. To accomplish
this, production shifted away from medium bombers and
ground artack aircraft and focused almost exclusively on

building fighters.

In the fall of 1943 the jagdgeschwaders scored several
convincing butindecisive victories over the American 8th Air
Force. In fact, the blood-letting the Germans gave the
American Flying Fortress groups served only to bring about
the Luftwaffe’s doom in the long run. The heavy losses
suffered by the bombers finally persuaded the 8th Air Force
command that a long-range escort fighter was nceded to
ensure the success of the bombing campaign. By Spring
1944, the 8th Air Force had plenty of P-51 Mustangs in its
inventoryand itscritical need had been filled. When American
fighters began appearing in the skies above Berlin in March
1944, the writing was on the wall for the Luftwaffe.

T'o stop the bombers, the Luftwaffe developed a number
of tactics. First, fighters were ordered not to engage
American escorts. Rather, they were to evade the Mustangs

@ Johnnie Johnson.
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& A German pilot on his BF 109
describes his latest combar by
“flying” with his hands.
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and Thunderbolts by
maneuvering into gaps in
the escort screen. Witch the
escorts out of position,
German fighterscould then
sweep down onto the
bomber boxes and wreak
havoc. This was no easy
feat and, more often than
not, the jagdgeschwaders
would still lock horns with
the American fighters.

Tocounterthis, the Germans
adopteda tacticinwhich one
jagdgruppe would be
designated bomber killers and one or two others would fly
escort for them. With this tactic, American fighters could be
engaged and distracted while part of the German formation
went after the bombers. This tactic often proved quite
successful.

But, destraying the bombers was no easy task. The firepower
of the combat box was as awe inspiring as it was dangerous.
Hundreds of machine guns protected each formation and
these guns could be brought to bear atany clock position. To
counter this, the Germans developed two tactics. The most
common attack procedure was to fly parallel with a bomber
box, and gradually pull ahead. Then, from a position well
above and in front of the bombers, the German formation
would execute a 180-degree turn and charge down at the
front of the combat box. As the two formations converged,
the fighters would spray cannon fire into the bombers’
vulnerablecockpitsand engine mounts. When the geschwader
finished their run, they would dive through the combat box,
heading for the deck with their throttles firewalled to avoid
being caught by any American fighters.

The other attack method employed aerial rockers. These
weapons wete ad hoc gadgets roundly detested by the pilots,
Theearlyones, the Gr. 21s, were nothing more than converted
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Wehrmacht mortar rounds with a small rocket engine
attached. Two could be mounted under the wings of an
Fw 190 or Bf 109 in heavy, cumbersome launch tubes.

The Gr. 21 was a failure for several reasons. The tubes were
so bulky that they severely reduced the performance of the
1095 and 190s. Dogfighting while equipped with the rocker
tubes was practically suicide, so, the interceptors, themselves,
had to be escorted to keep Allied fighters off their backs. In
addition, the Gr. 21 proved almost impossible to aim. The
pilots had to fire them atan upward angle so they would drop
down into a bomber formation. Hits were so infrequent that
the jagdgeschwaders sta rted phasing out the we apon inl 944_.
Sull, if even one of the rockets landed amidst a B-17
formation, it could cause considerable damage as one rocket
could take down three or four bombers.

In April 1945, the Messerschmite 262 units rcce'fve.d a new
rocket type called the R4M. These pencil-chin m1s:f1les were
fired in volleys of up to 24 and the Germans soon dm(:‘ovcred
they were deadly effective. Forrunarely for the Al‘hes, the
weapon arrived too late to affect the course of the air war as
the Lufrwaffe was all but driven from the skies with Russian
troops approaching Berlin by the time the rockets reached
operational status.

When the Allies invaded Normandy in June 1944, the
Luftwaffe fighters in the West were thrustinto anew role.
Almost all the German ground artack unirs, called
Schlastastaffeln, were fighting the Russians on the Eastern

@ The sight dreaded by all 8th

Adr Foree bomber crews: a

Focke-SWulf 190A.

“ourresy National Archives, #242-HLE-G83 -1

& Gunther Rall.
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@ The Junkers 188 was an
evolution of the Ju 88.

€ The Mistel was one of the last
ditch weapons of the Luftwaffe,
A pilot in the piggy-back fighter
would guide an explosive-laden
bomber, via remote control, into
an Allied rarget,

Front and could not be spared foraction in France. Thus,
the Messerschmirts and Focke-Wulfs from Luftflotte
Reich were ordered to take up the slack. The pilots had

\ not‘bccn trained in ground attack tactics, so their
pcr?ormance in this unfamiliar role lefr much to be
desired. Most often the Jagdgeschwaders failed even ro
reach the assigned rargets, claiming the Allied defenses
WEre 100 Strong to penctrate.

Th(:: pilots suffered from another handicap as well. ‘The
Luftwatte had failed to develop an adequate tank-busting
rocket, making close support missions against Allied armor
almostworthlessin the West. The geschwaders tried attacking
tanks wich the old Gr. 21s, but they were too inaccurate to
score many hits. Other units experimented with skipping
delayed action bombs off the ground and into the sides ocf,‘
Allied tanks. This tacticworked best, tho ugh todoitaccurarely
the Focke-Wulfs had to fly at 20-30 feet in the face of fierce

anti-aircraft fire. The

Couresy National Air & Spece Muscum, Smithsonian Insticution
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Luftwafte’s failure to employ
its air power against the
advancing armies in France
cost the Wehrmache dearly
throughout 1944, Attemprs
to turn its interceptors into
fighter-bombers served only
toweaken thealready harried
units and further the decline
of the Luftwaffe.

10. The Nature of Air Combat Tactics Over Europe
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The Role of the
Jets

In the summer of 1944,
Germans began deploying
the Messerschmitt 262 and
the Arado 234 in small
numbers. Tactics for both

aircraft were developed
quickly under adverse
combat conditions. Several test Kommandos were formed to
execute this difficult task. The Me 262 units soon discovered
that the standard bomber attack tactics were not feasible in
the new jet. Head-on artacks would not work as the closure
rate between aircralt reached 700 mph., Pilots did not have
enough time to aim and fire their cannon. Overhead passes
would not work either for similar reasons.

Courtesy WNarianal Air & Space Musewm, Smithsonian Lo

The Me 262 pilots learned that the best approach to bomber
attacks was from the rear. They would race up above and
behind a bomber box at high speed, then dive down abouta
mile astern of the American

formartion. They would then
set up their attack runs, fire
rocket and cannon volleys
while still out of range of the
bomber’s defensive machine
guns, then break off to head
for home.

The Arado 234 entered
service as a light bomber in
December 1944, Originally, the plane was supposed to be
used asa level bombing platform. A bombsightwas mounted
in the Arado’s nose, but to get to it, the pilot had 1 wrench
the control yoke to the right, climb out ofhisseatand curlup
in the nose. Since no one else was in the plane to fly it, the
setup invited disaster. The bombsight was probably never
used in combat. Instead. pilots would reverse the periscope
and put the crosshairs on their target. If the plane was in a

Lourtesy Marional Air & Space Musenm, Smithsonian [nstirtion

© The Arado 234 — the first jet

botmber in history.

@ Me 262
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shallow dive, the periscope sight proved fairly accurate. The
shallow, high-speed dive from above 10,000 feet became one
of the most widely used tactics by Arado 234 squadrons.

Each service used their fighters in slightly different ways
during the Second World War. The prime task for American
fighters was the protection of the bomber stream. For the
British, air superiority over the battlefield was the primary
mission. The Germans, forced onto the defensive by late
1942, adopted a reactive stance in the West. To counter the
Allied air offensive, the Luftwaffe deployed the bulk of their
jagdgeschwaders in Germany to serve as an interceptor force.
Even with new tactics and new weapons, however, their

\fighrer groups never had a chance at stopping the American
daylight bombing raids. There were simply too many Allied
aircraft to stop.

Thewar over Western Europe turned into a massive battle of
attrition by the beginning of 1944, Each side tried to execute
their mission objectives, took heavy losses. The deciding
factorwould bewhichside had the greater resources to replace
losses.

As it happened, the American Army Air Force had the
greatest pool of resources. The British, after five years of war,
were running into severe and insoluble manpower shortages
by 1944. The Germans facedsimilarshortages. The Luftwaffe
began losing an incredible number of pilots beginning in
January 1944. These losses, sometimes approaching 1,000
pilots a month, doomed the German air force. With their
veteran pilots depleted, they accelerated training programs to
make up the difference. By doing so, however, they created
a cadre of aviators so inexperienced that they proved to be
nearly useless against Allied fighters, and German losses
increased.

This vicious circle had decimated the Luftwaffe by the end of
1944, Each graduating class from the training schools was less
qualified and suffered a higher loss rate in combar than its
predecessor. There was no way to escape this turn of events,
and it doomed the Luftwaffe to a rotal, bloody defeat.
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& A formation of B-17Fs
over Germany, probably
during the summer of 1943.

Conrresy National Air and Space Museum, Smithsonian Tnsticursion
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P-38] Lightning

LockHEED P-38] LiGHTNING i
USAAF Fighter Bomber &

The P-38] was one of the later models of the Lightaing to see combar in Europe, 1c was a stable, smooth aircraft
with few quirks, but its one major foible was often faral, In steep dives, the P-38 would go so fast that it would
approachthespeed of sound. The shock waves of such v elociry would often rip the tail apare, causing the Lighmning
todisintegrare. When onc entered sucha dive, the stick seemed to be rooed | ncementand nothing the pilor could
dowould effect a pull-ou. If the plane withstood such a dive lon g enough, the heavier airat lower aldrudes would
allow the pilot to finally pull-out of the dive, but this usually tok several thousand feet, The P-38] possessed
special flaps which allowed itro turn very tightly fora cwin-engined aireraft. These fla pscouldbe dropped at speeds
up to about 250 mpkh in level flight to assist with turning maneuvers. Above 20,000 feer, the Lightning rolled very
well, better than the Bf 109G at high speeds. Because the propellers rotated in opposite directions, the P-38] did
not spin when stalled and there was no significane amount of torque cither way in level flight. Though it could
not climb as steeply as the some of
its German opponents, it could
climb faster ar certain altitudes,
and it could out-dive just abou
anything except perhaps the P-47
Thunderbolr,

1

In Europe, the P-38 suffered from
many technical problems associated
with the cold weather it was forced
to fly in. As a resulr, the 8th Air
Foree was much more incerested in
the P-51, Most of the Sch's
Lightning groups converted to the
Mustang by the fall of 1944, The
9th Air Foree, however, continued
Eraricsy Mooyl A a-Spacs Mgt 5iai ki Tt e to use its P-38s in ground actack
roles until the end of the war.

© A P-38 returns from a mission,

Spectfications for the P-38] Lightning

Type: High-alticude fighter/ Power Plant: Two Allison Top Speed: 414 mph

fighter bomber liquid-cooled engines, ar 1,425 Range: 475 miles

Nickname: Fork-Tailed Devil bp cach With drop tanks: 2,260 miles
Introduced: October 1942 Armament: One 20mm cannon Ceiling;: 44,000 fi

Length: 37 ft 10 in and four .50-caliber machine Climb Rate: 3,200 fi/min
Wingspan: 52 fr guns Maneuverability: Average
Crew: 1 Ordnance: 2,000 pounds of Firepower: Good

Weight Empty: 12,780 [bs bombs, or twe 500-pound Durability: Excellent
Weight Loaded: 17,400 Ibs bombs and ten rockers
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RepruBLIC P-47D THUNDERBOLT
USAAF Fighter Bomber

The P-47 was perhaps the most rugged single seat fighrer of WWIL While it could not climb very steeply or
quickly, it could dive like a brick. Some Thunderbolt pilots claim o have nearly reached Mach one in dives from

Cowrtzsy National Air and Space Museum, somian |

above 25,000 feet. In high speed
stalls, the P-47 had a tendency o
flip and needed over 1,000 feet to
recover. Though not as nimble a
fighter as its prime opponents, the
Fw 190 and the Bf 109, it could
out-dive anything in the air with
the possible exception of the P-38.
Later, when more maneuverable
fighters became available, the P-47
was increasingly used as a ground
attack fighter a role to which the
plane was well suired.

Specifications for the P-471

Type: Fighter bomber
Nickname: The Jug
Introduced: April 1943
Length: 36 ft

Wingspan: 40 ft 9 in
Crew: 1

Weight Empry: 9,900 |bs
Weight Loaded: 13,500 lbs

94

Power Plant; Pratz & Whitney
R-2800-9 air-cooled radial with
two-stage supercharger, ar 2,535
hp.

Armament: Light .50-caliber
machine guns

Ordnance: 2,500 pounds of
bombs, or 500 pounds of bombs
and ten rockets

Top Speed: 420 mph
Range 640 miles

With drop ranks: 925 miles
Ceiling: 42,000 ft

Climb Rate: 2,750 [t/min
Maneuverability: Average
Firepower: Excellent

Durability: Txcellent

P-47D Thunderbolt

s
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RTH AMERICAN P-51D MUuUsTaANG

USAAF Fighter Bomber

The Mustang was the ourstanding American fighter of WWIL Its long-range performance ensured the
continuation of the strategic bombing campaign in Europe and concomitantly deale the deach blow 1o the
Luftwaffe. The plane possessed some nasty habits, however, and proved to be difficule to fly. Since it had
agreatdeal of horsepower in a faily light airframe, any sudden application of throttle could czuse the plane
to torque-roll violently, sometimes twisting inte a spin. At low altitudes, such an action was usually fatal.
To avoid this, the pilot had to apply throule gradually and compensate for the torque by using the rudder
and ailerons. Because of the laminar flow wing, the Mustang had very lictle drag, making it very fast with
the ability to quickly accelerate to its max speed.

Cloureesy Marional Air and Space Muscum, Smirthsonian lnstinson

Against the Luftwaffe’s finest, the
P-51 stacked-up well. Tt could
turn inside the Bf 109G and the

Fw 190A, and could climb with

both aireraft. Tis main asset was
its speed, maneuverability and
incredible range.

Specifications for the P-51D

Type: Long-range escort fighrer/

fighter bomber

Introduced: November 1943
Length: 32 fr. 3 in
Wingspan: 37 fi

Crew: |

Weight Empty: 7,125 lbs
Weight Loaded: 10,100 Ibs

96

Power Plant: Rolls Royce
Merlin (Packard) liquid-cooled
engine, at 1,510 hp
Armament: Six .50-caliber
machine guns

Ordnance: 2,000 pounds of
bombs or eight rackets

Top Speed: 437 mph

Range: 950 miles

With drop tanks: 2,080 miles
Ceiling: 41,900 ft

Climb Rarte: 3,125 ft/min
Maneuverability: Excellent
Firepower: Good

Durability: Good
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BokeInG B-17G FLying FORTRESS

USAAF Bomber

The B-17G served as the standard USAAF bomber during World War IT in the skies over Europe. Its solid
construction and wide wing area gave it the ability o absorb huge amounts of bartle damage and still ger

Courtesy Mational Air and Space Musewm, Smithsonian Institution

its crew home. Tts large wing also
made it a very stable bombing
platform from above 20,000 feet.
This allowed for great accuracy,
and facilitated the close formation
flying the American racrics
necessitated. The G model was
the firstto introduce a chin rurrec
equipped with two .50-caliber
machine guns. This additional
turret was designed to give the
Flying Fortress better protection
agninst head-on arracks.

Specifications for the B-17G

Type: Heavy bomber

Nickname: Fort

Introduced: 1939-40

Length: 73 i 9 in

Wingspan: 103 ft 9 in

Crew: 10

Weight Empty: 34.000 [bs
‘Weight Loaded: 55,000 lbs

98

Power Plant: Four Wright
R-1820-97 air-cooled radials at
1,200 hp ar 25,000 fr each
Armament: Ten .50-caliber
machine guns

Ordnance: 4,000 pounds of
bombs {typical load)

Top Speed: 287 mph
Range: 1,377 miles
Ceiling: 30,600 f
Climh Rate: Poor
Maneuverability: Poor
Firepower: Good
Durability: Good

W b FL ML W TR
o

ot G L
b s b Ay

w

gt

11
"ok

¥
oo

B-17G Flying Fortress

1

99



r ' C—

1= 4 L1 Airerafi

. Y = iberator
B-24 LIBERATOR A et

USAAF and RAF Bomber

While nor as durable or maneuverable as the B-17, the B-24 could carry a larger bomb load over a longer
distance ata higheraltitude, Tt was said that the wings on the Liberator were so thin that in flight they bowed
slightly from the weight of the fuselage.

By early 1944, the B-24] had replaced most of the earlicr variants of che Liberator. The new version carried
a power turret in the nose that held two fifty caliber machine guns. The added firepower made head-on
arracks by Lufrwaffe fighters
much maore dangerous. The B-
24 remained in service with
several 8th Air Force bomb
groups until the end of the war.
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Courtesy Mational Air and Space Museurn, Smithsonian Institurion

& Head-on view of a late model
B-24.
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Specifications for the B-24]

'

Type: Heavy bomber
Introduced: Tate 1943

Power Plant: Four Prart and
Whitney R-1830-43 air-cooled

Top Speed: 278 mph
Range: 1,700 miles

-

Length: 66 ft radials, ae 1,200 hp each Ceiling: 28,000 fi '
[ Wingspan: 110 ft Armament: Ten .50-caliber Climb Rate: Fair -g
' Crew: 810 machine guns Maneuverability: Poor

Weight Empty: 38,000 lbs
| Weight Loaded: 56,000 lbs

100

Ordnance: 5,000 pounds of
bombs

Firepower: Good
Durability: Good
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B-25B Mirchell

.
NORTH AMERICAN B-25 MITCHELL .
RAF Bowmber E‘

=

Over France, the B-25 was used exclusively by the RAF formations. The standard USAAF medium bomber

used by the 9th Air Force was the B-26 Marauder. The B-25 was a du rable, mancuverable bomber with a
: T T powerful defensive armament.
i : | The RAF used the B-25 to bomb =

bridges, rail yards and other E‘ B

tactical targets from an altitude

of 10-15,000 feet.

bii

Couriesy Foro

Specifications for the B-25B h

kN

‘ Bl
Type: Medium bomber Power Plant: Two Wright- Top Speed: 275 mph
Introduced: 1941 Cyclone air-cocled radials, ar Range: 1,275 miles L
Length: 52 fi 1,700 hp each Ceiling: 25,000 fr -
Wingspan: 67 fr Armament: Six .50-caliber Climb Rate: 1,100 fi/min E I .IJ
Crew: ¢ machine guns Maneuverability: Poor I
Weight Empty: 21,100 lbs Ordnance: 3,000 pounds of Firepower: Good “
Weight Loaded: 33,500 Ibs bombs Durability: Excellent -
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MARTIN B-26 MARAUDER

USAAF Bomber

The B-26 Marauder was the standard 9th Air Force medium bomber deployed in Europe during the war.
Les tricky handling characreristics and high seall speed earned it a reputation as a pilot killer early on in its

career. Pilots looking upon its short, stubby wings and sleck fuselage for the first time christened the bomber

Courwesy Marional Air and Space Museum, Smithsonian Tustisuson

the Flying Prostitute since it had
no visible means of support! Fast
and heavily armed, the B-26 was
aformidable adversary in the skies
above France and the Low
Countries.

Specifications for the B-26

Type: Medium bomber
Nickname: Widow Maker
Introduced: Late 1941
Length: 58 ft 3 in
Wingspan: 65

Crew: 3

Weight Empry: 22,380 Ibs
Weight Loaded: 34,000

104

Power Plant: T'wo Prace &
Whirney R-2800 air-cocled
radials, ar 2,000 hp each
Armament: Eleven .50-caliber
machine guns

Ordnance: 4,000 pounds of
bombs

Top Speed: 317 mph
Range: 1,150 miles
Ceiling: 23,000 ft

Climb Rate: 1,250 fit/min
Maneuverability: Poor
Firepower: Good
Durability: Excellent

11, Airerafi
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Hawker TYPHOON

RAF Fighter Bomber

The Hawker Typhoon served as the RAF’s principle ground areack fighrer from late 1943 until the end of

the war. Fast, heavily armed and capable of inflicting massive damage to vehicle columns, the Typhoon
) P YP

Couresy Marinnal Air and Space Muscum, Smithsonian [naiucian
I I

& A Hawker Typhoon. The four
20mm cannon this plane carried

gave it immense firepower,

became the scourge of the
German armies in France by
D-Day. Though it was an
excellent atrack aircraft, i did
not serve effectively as an air
superiority fighter, as the Bf 109
and the Fw 190 could both
outmaneuver it. It did possess a
slight speed advantage which
helped it escape from dangerous
situations.

Specifications for the Typhoon 1B

Type: Fighter Bomber
Nickname: Tillie
Introduced: Late 1941
Length: 31 ft 11 in
Wingspan: 41 ft 7 in
Crew: |

Weight Empty: 8,840 lbs
Weight Loaded: 11,141 lbs

106

Power Plant: Napier Sabre IIb
24-cylinder sleeve-valve in-line
liquid-cooled engine, at 2,200
hp

Armament: Four 20mm
cannons

Ordnance: 2,000 pounds of
bombs or 16 rockets

T'op Speed: 422 mph
Range: 980 miles
Ceiling: 31,800 £

Climb Rate: 3,900 ft/min
Maneuverability: Good
Firepower: Excellent
Durability: Good
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HAwWKER TEMPEST
RAF Fighter Bomber

The Hawker Tempest was a further development of the Typhoon model. The primary difference between the
two aircraft was that the Tempest employed a slightly different wing. Though not as maneuverable as many of

Coustesy Mational A and Space Museum, Smithsonian lnstiurion

& Tempest V.

Specifications for the Tempest V

Type: Fighter Bomber Power Plant: Napier Szbre 11h
Introduced: Spring 1944 24-cylinder sleeve-valve in-line
Length: 33 ft 8 in liquid-cooled engine, at 2,200
Wingspan: 41 ft hp

Crew: | Armament: Four 20mm
Weight Empty: 8,969 Ibs cannons

Weight Loaded: 11,411 Ibs Ordnance: 2,000 pounds of

bombs or 16 rockers

108

Tempest MEV

the Luftwatte fighters it faced, the
Tempest ranks as one of the fastest
and best fighters of the war.

7

Top Speed: 442 mph
Range: 980 miles
Ceiling: 33,200 ft

Climb Rate: 3,360 fi/min
Maneuverability: Good
Firepower: Excellent
Durability: Good




SUPERMARINE SPITFIRE

RAF Fighter

The Spitfire was one of the true classic fighter designs to see action in World War I1. Powered by the high
performance Merlin, then later Griffon liquid-cooled engines, later variants could reach speeds well over
400mph. Few aircraft could outrun a Spitfire in level flight. The newer models used during the last year
of the war retained all of che Spitfire’s legendary maneuverability, and incredible rate of climb. The Mark

Courtesy National Air and Space Museum, Smithsenian Tnstitution

XV especially possessed excellent
climbing characteristics, a decent
roll rate, and the ability to carry
rockers. Without a doubt, this
was one of the best fighters of the
war in Europe.

Specifications for the Spitfire IX, XIV

Type: Fighter

Nickname: Spit

]l]ll‘l!l]LlL’Bd: Fo:-ll'ly 1944
Length: 32 ft 2 in

Wingspan: 36 ft 10 in

Crew: |

Weight Empuy: 5,816 [bs. [IX),
6,376 Ibs. (XIV)

Weight Loaded: 7,500 Ibs. ([X),
8,475 Ibs. (XIV)

1io

Power Plant: Rolls Rovee
Merlin liquid-cooled engine, 2t
1.650 hp {IX). Griften liquid-
cooled supercharged engine, at
2,035 hp (XIV).

Armament: Two 20mm cannons
and four .303-caliber machine
guns

Ordnance: 500 pounds of
bombs (IX), 1,000 pounds of
bombs or eight rockers (XIV)

Top Speed: £16 mph (IX), 439
mph (XIV]

Range: 460 miles

With drop tanks: 850 miles
Ceiling: 43,000 ft

Climb Rate: 3,950 ft/min (1X),
4,580 ft/min (XTV)
Maneuverability: Excellent
Firepower: Good

Durability: Good
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Mosquito Mk 1V

DeHuaviranp Mosourro -
RAF Fighter Bomber il - :J

1943 until the end of the war. The Luftwaffe soon discovered thar the Mosquito was nearly impossible to
intercepr since it possessed a top speed of 425 mph. This asset meant the RAF plane could speed into
occupied Eurape, hic its targer and run away before the Germans had time wo respond. While ic was not as
mancuverable as the Lufiwaffe's .
day fighters, the Mark VI could E _J
usually run away from a fighe if

need be. With its excellent bomb =
load and heavy armament, the E ;_!J
Mosquite proved to be a

devastating weapon,

The Mosquito VI served as the RAF’s primary pinpoint tighter bomber from its original deployment in E- -
- ]

1

ty: | T

sy Mational Air and Spece Museum, Smithsonian Instision

5 The Wooden Wonder: The
Mosquito was one of the most
versatile planes of the war.

]
—_

Specifications for the Mosquito VI, XVIII Y
Type: Fighter Bomber Power Plant: Two Rolls Royce Top Speed: 425 mph [ ..J
Nickname: The Woaden Merlin liguid-cooled engines, at Range: 1,120 miles

Waonder, Tsetse (XVIII} 1,635 hp each Ceiling: 26,000 ft 9
Introduced: Early 1943 (V]), Armament: Four 20mm Climb Rate: 1,870 ft/min l .lj
Lare 1943 (XVIIT) cannens and four .303-caliber Maneuverability: Fair

Length: 40 ft 6 in machine guns (Y1), One 57mm Firepower: Excellent

Wingspan: 54 fi 2 in cannon and four .303-caliber Durability: Good jB .
Crew; 2 machine guns (XVIII) [ “.ﬂ
Weight Empty: 16,631 lbs Ordnance: 2,000 pounds (VI /

1000 pounds (VI of bombs,
or cight rockers

113
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MESSERSCHMITT 109

Luftwaffe Fighter

The Bf 109 was the standard Luftwaffe day fighter throughout most of 1944-45. It was inferior to the Fw 190
in many ways, particularly in terms of its armament. Although the plane had a very limited ground attack
capability, it was pressed into that role in France on occasion, The Bf 109 was a nimble, fragile aircraft that was
ourclassed by the P-51D in most areas. The Mustang, in particular, could turn inside the Bf 109, and outrun the
G model. The Bf 109K proved to bea little faster than the more rugged Mustang, The 109 stayed in service long
past its prime simply because there was no replacement available for the Luftwaffe Jagdgeschwader.

As a bomber interceptor, the Bf 109 was a failure, Trs light armament made it difficult to shoot B-17s down,

especially in a kead-on pass. The Bf 1095 fragile construction also made it vulnerable to the massed lirepower of

Couresy Natianal Air and Space Museam, Smithsorian

@ A mechanic refuels a
Messerschmite 109,

the American bomber formartions.
Sill, with liztle else to rely on, the
Germans pressed their Bf 109
groups into action against Allied
bombers. To beef-up their
firepower, 109s occasionally carried
external gun packs, usually 20mm
or30mmcannon, in winggondolas.
These guns  helped
considerably against bombers, but
degraded the performance of the
plane so seriously that they were
casy prey for escorting Allied
Mustangsand Thunderbolts. Turn
radius, speed and roll rate were all
impacted severely by theunderwing
packs, 1095 also carried the Gr. 21
rocket mortar, but again the tubes
carried under the wings impacted
performance.

extra

Specifications for the Bf 109G-6, Bf 109K-4

Type: Fighter

Nickname: Gustav (G)
Introduced: Spring 1942 (G),
Winter 1944 (K)

Length: 29 fr 5 in
‘Wingspan: 32 fu 6 in

Crew: 1

Weight Empty: 5,893 Ibs
Weight Loaded: 6,940 lbs

Power Plant: Daimler-Benz 12-
cylinder liquid-cooled engine, ac
1,475 hp (G) & 2,000 hp (K]
Armament: One 30mm cannon
and two 13mm machine guns
{G). One 30mm cannen and
twa 15mm machine guns (K}
Ordnance: 230 kgs of bombs
(), 300 kgs of bombs (K), or
two (r.21 rocket morrars

Top Speed: 386 mph (G), 452
mph (K)

Range: 350 miles

With drop tanks: 620 miles
Ceiling: 35.105 ft {G), 41,000 ft
(K}

Climb Rate: 3,393 ft/min (G),
4,880 fr/min {K)
Maneuverability: Good
Firepower: Average
Durability: Average
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MESSERSCHMITT 262 SCHWALBE
Lufiwaffe Fighter Bomber

Theworld’s firstoperational jet fighter, the Messerschmitc 262 was de ployedinthesummerof 1944. [rwas a good,
capable aircraftbur ics effectiveness was dampened by a myriad of troubles, most of which were never solved. Its
first combat role consisted of high and medium level bombing sorties over the Allied beachhead at Naormandy.
Without a bombsight, however, these attacks were wasted effort, as the bombs never hir their inzended targets.
As glide bombing ractics were later developed, the plane became a more effective ground arcack platform. The
262 began use as a fighter in Autumn of 1944 and proved o be a superb weapon. Due to its incredible speed,
iz could avoid Allied fighters and devastare bomber formarions. Despite its speed advantage, however, it initially
achieved only moderate success in air combar. Due, in part, to the slow rate of fire of its cannons,

The Messerschmite 262 was a fairly maneuverable plane for a owin-engined fighter, but could not turn inside any
Allied fighter, relying instead on hit and run tctics. When going after American heavy bombers, 2625 almost
never used head-on passc}sincc the closure rate often touched 700 mph. Instead, they approached from behind
ard above the formarion'diving down 1o the bombers altituds, then closing in, flying level and directly behird
the formation. When in range, they would fire their rockers and finish their pass with cannen fire. If the
opportunity evailed itself, they would make another run then dive for home.

The 262 could have been an outstanding fighter had it noz been for its unreliable Junkers Jumo turbojet engines,

The pilot had to be very careful, lest
he cause one to flame out, or carch
fire and explode. Any heavy-
handedness, such &s shoving the
throttles too quickly open or closed
could destroy the engines. Thus,
the 262 was a fast aircraft, but took
averylong time to throtte up o its
wop speed and proved espacially
sluggish at speeds under 300 mph.
Above that speed, its acceleration
was a little bereer.

TR ST

Courcesy National Air and Space Musewm, Smithsonian Institution

Specifications for the Messerschmitr 262

Type: Fighzer Bomber Power Plant: Two Junkers Jumo  Top Speed: 540 mph
Nickname: Turba, Spool 0048 Turbojets, ar 1,980 |bs of Range: 652 miles

Bogey, Blowtorch thrust each Ceiling: 32,810 ft
[neroduced: Summer 1944 Armament: Four 30mm Climb Rate: 3,937 ft/min
Length: 34 £t 9 in cannons Maneuverability: Good
Wingspan: 40 fi. 11 in Ordnance: 500 kgs of bombs or ~ Firepower: Excellent
Crew: | 24 R4M rockets Durability: Average

Weight Empry: 8,378 Ibs
Weight Loaded: 9,742 Ibs
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11. Aircraft

Focke-Wurr 190

ya uﬁwaﬁ} Fzgr’yté’r

The Fw 190 entered serviee in the summer of 1941 with a squadron in JG-26. Tt quickly established an
excellent repuration amongst its pilots for being an casy plane ro fly. RAF and later USAAF aviators grew
to fear the snub-nosed fighter, asit carried a heavy cannon and machine gun armament that could devastate
even the most durable Allicd bomber. Fast, mancuverable and incredibly responsive, the Fw 190 became
the best fighter deployed in numbers by the Luftwaffe during the war, In the front lines, it praved to be a
very flexible aireraft, as its airframe could be modified for different combat duties. The 190F model, for

@ The ultimate version of the
Focke-Wulf 190, che Dora-
Nine.

Courtesy National Air and Space Museum, Smithsonian Instioution

instance, was a dedicared ground
attack and bomber intercepror
version that carried extra armor
plating to protect the pilor and
the engine. The 190D, the last
major model of the 190 series,
was pure air superiority fighter,
one of the best of the war. It's roll
rate and quick acceleration made
it a formidable opponen:, even
for the vaunted Spitfire.

Specifications for the Fw 190 A-8, D-9, F-8

Type: Fighter (A-8, D-9),
Ground attack fighter (F-8)
Nickname: Dara Nine (D-9)
Introduced: Mid 1941 [A-8],
Mid 1944 (D-9), Mid 1943 (F-
8)

Length: 29 ft. 4 in. (A-8, I-8),
33 ft. 5 in. {D-9)

Wingspan: 34 ft 5 in

Crew: 1

Weight Empty: 7,652 lbs. (A-8),
7,694 lhs: (D-9), 7,328 Ibs. (F-8)
Weight Loaded: 9,660 [bs. (A~
8}, 9,480 Ibs. (2-97, 9,700 lbs,
(F-8)

118

Power Plant: BMYW 801D-2 14-
cylinder radial, at 1,700 hp (A-8,
F-8). One Junkers Jumo 213A-
L 12-cylinder liquid-cooled
engine at 1,776 hp, with MW50
injection up to 2,240 hp (D-9)
Armament: Four 20mm
cannons and two 13mm
machine guns (A-8). Two
20mm cannons and two 13mm
machine guns (-9, F-8)
Ordnance: 700 kgs of bombs or
two Gr.21 rocket mortars

Top Speed: 408 mph (A-8), 426

mph {D-9), 394 mph (F-8)
Range: 500 miles (A-8, [-8],
520 miles (D-9)

With drop tanks: 942 miles (A-
8, F-8), 800 miles (D-9)
Cciling: 33,800 fr (A-8, F-8),
32,800 fi

Climb Rate: 2,350 fr/min (A-8),
3,123 f/min (D-9), 2,110 fi/
min (F-8)

Maneuverability: Excellent
Firepower: Excellent (A-8, D-9),
Good (F-8)

Durability: Excellent

Fw 190 D-9

i
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| Ar. 234 B
ARADO 234B Britz 5 o
Luftwaffe Light Bomber/ Reconnaissance Aireraft

The Arado 234B was the first jec bomber ever produced for combat. Its revolutionary wurbojer engines gave
it remarkable speed, enabling ic to escape from any Allied piston-engined fighter it faced. ltwasa relatively
casy plane to fly, with docile handling characreristics, Problems with the rudder, however, made irs
directional stability rather poor. The Arado 234 would spin in most stalls, but usually for only one or two
revalutions. Stall speed with flaps fully down averaged about 110 miles an hour. Withour flaps, the stall
speed increased to a little over 150.

The Arado was initially deployed ro reconnaissance units in the summer of 1944, T'owards the end of the
year KG-76 recelved the B model and began flying pinpoint bomb raids with the new craft. The 234 saw
service at the Barde of the Bulge,
throughout the early months of
1945, and finally at the Remagen
bridge, Escorted by Messerschmin
262s, the Arados from KG-76
repeatedly tried to destroy che vital
bridge over the Rhine, but 10 ne
avail. After March, conditions
within Germany became so bad
that few missions could be flown.
Today, only one Arade 234
survives, It is on display at the Paul
E. Garber Facility in Suidand,

Courmsy Matienal Air and Space Museum, Smichsonian Ins

Maryland.
@ The Arade 234. Note the
periscope on wp of the canopy.
It was a modified tank periscope
used by the pilots to check their
tails and drop their bombs.
Specifications for the Ar. 234 B
Type: Light Bomber/ Power Plant: Two Junkers Jumo  Top Speed: 460 mph
Reconnaissance 004B Turbojets, ac 1,980 lbs of Range: 1,013 miles
Introduced: Winter 1944 rthruse cach Ceiling: 32,810 fi
Length: 41 fr 5 in Armament: None Climb Rate: 3,350 ft/min
Wingspan: 46 ft 3 in Ordnance: 1,800 kgs of bombs Maneuverability: Fair
Crew: 1 Firepower: None
Weight Empty: 11,464 lhs Durability: Poor

Weight Loaded: 18,541 Ibs
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JUNKERS 88

Luftwaffe Bomber

The Ju 888 was one of the final bomber versions constructed in Germany during the war. Shortly after
production commenced, the Luftwaffe decided ro concentrate its efforts on building fighters, and most
bomber factories were converted. The Ju 888 was 2 lightly armed and armored bomber with speed as its

Conresy Rabere L, Lawsan Photography

@ A Junkers 88 on a snowy
runway.

greatest asset. With a nitrous
oxide injection, the plane could
reach nearly 400 mph. Such
speeds made it extremely difficule
o intercept.

Specifications for the Ju 888

Type: Fast Light Bomber
Introduced: Barly 1944
Length: 48 ft 9 in
Wingspan: 65 ft 7 in
Crew: 3

Weight Empty: 18,250 Ibs

122

Power Plant: Two BMW
801G-2 14-cylinder radials, at
1730 hp cach

Armament: One rear-firing
13mm machine gun
Ordnance: 1,000 kgs of bombs

Top Speed: 379 mph
Range: 1,400 miles
Ceiling: 34,000 ft

Climb Rate: 1,600 ft/min
Maneuverability: Fair
Firepower: Poor
Durability: Average

L1, Alreraft
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12. Flight

Control Surfaces and Movements

The pilot uses his airplanc’s control surfaces to guide it
through the air. When an airplane is in flight, air is flowing
quickly over its control surfaces. When a control surface is
moved, it causes a pressure difference in the air flow. This
difference will change the direction of the airplane.

The primary control surfaces are the ailerons, the elevators,
and the rudder. With these, the pilot can perform three basic
movements: bank, pitch, and yaw. Bank s the rolling motion
of theairplane o the left or right. Pitch is the rotation up and
down. Yaw is rotation in the flat horizontal plane to the left
or right.

The ailerons, located on the wings. control the bank of the
airplanc. When the leftaileron is raised, the rightwing aileron
will belowered, and vice-versa. The ailerons are controlled by
thestick. Tobank o the left, move the stick to the left; to bank
to the right move the stick to the right.
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The elevators, locared on the
tail assembly, control the
aircraft’s pitch. When the
elevators move down, the
nose will pitch down, and
vice-versa. The pilot controls
the elevarors with the stick.
To nose the aircraft down,
push forward on the stick.
Pulling back on the stick will
pull the nose of the aircraft

up.

The rudder is located on the
tail assembly. It controls the
aircraft's yaw. When you
move the rudder leftor right,
your aircraft's nose will yaw
in the corresponding
direction.

The flaps are located on the
wings, inside from the
ailerons. When the flaps are
lowered, theshapeof the wing
is changed. The new shape
increases the angle of atrack
ofthewing. Thiswill generate
more lift. It will also increase
the amount of drag on the
airplane. Pilots use flaps to
assist them in taking off and
landing.

Most WWII aircraft had
retractable landing gear.
Once airborne, the pilot
raises his landing gear to
reduce the amount of drag,

| The _el%vatérs comﬂffll' the
pitch. To pitch down, push
the stick forward.
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Forces Acting

Physics of Flight

There are four basic forces that act upon an aircraft in flight:
lift, thrust, gravity and drag. While gravity is a constant that
the pilot cannot control or alter, he can affect the other three

forces.

Lif

Lift is achieved through the
design of the wing. As an
aircraft moves, air flows over
the surfaces of the wing.
Wings have a special shape
that forces the air to move
faster over the top of the
wing than the bottom. This
creates a low pressure region

above thewing. The pressure

faster air
{lower pressure)

pressure difference causes lift

difference pushes up on the
Lift bottom of the wing, andliftis

generated.

The angle at which the wing

meets the airflow also affects

L — the amount of lift generated.

As this angle (known as the

<= airflow

angle of attack) increases,
_..-"‘_'__— . .
more lift iscreated. However,

if the angle of arrack is too

f

slower air
(higher pressure]

t

T

wing cross-section with airflow

great, the air flowing above
T T T the wing will be disrupted,
causing a sudden decrease in
lift. This condition, known
as a stall, occurs when the

aircraft is either ﬂying too

Angle of
Attack

slowly, or flying at too steep
an angle. When an aircrafi

stalls, the sudden loss of lift

will force it into a dive. This

is especially d -ous if the
TE— pecially dangerous if the

aircraft is at a low alditude,
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The aircraft will recover from a stall when it has regained
sufficient airspeed. Increasing airspeed increases lift. The
more airspeed, the greater the difference between the air
pressure above and below the wing, creating more lift.

Thrust

Thrustis generated by the rotation of the propeller. Propeller
blades are shaped in a manner similar to the wings. However,
instead of #7fi being generated (a movement upward), thrust
(a movement forward) is created. 'T'o create more thrust,
increase your throttle. Generally more throttle will increase
your aitspeed.

Drag _

Drag is the friction caused by the aircraft's surfaces
moving through theair. The more streamlined an aircraft,
the less drag produced. Obviously, extended landing gear,
and lowered flaps will increase the amount of drag.
Consequently, to achieve more efficient flight, a pilotwill
raise the landing gear and flaps after take-off.

When an aircraft is in level flight at a constant airspeed, all
four forces (lift, chrust, gravity, and drag) are in balance.

Altitude

As a plane climbs to higher altitudes, the air thins out. This
will affect the top speed the airplane can achieve. In the
thinner air, the propellers cannot generate as much thrust,
Also, the thinner air is lower in oxygen, and this will reduce
the power output of the engine. These two factors decrease
the overall thrust that the plane can generate. However the
thinner air has one benefic, it will reduce the amount of drag
on the airplane.

These effects combine in such a way that each airplane will
have an altitude acwhich itcan attain its best top speed. Below
thisaltitude, the airplane is slower due to the increased drag.
Above this altitude, the airplane is slower due to the reduced
thrust generated by the engine and propeller.
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At some altitude, the thrust generated is not sufficient ro
generate any additional lift. This altitude is known as the
ccﬂm.g .of the airplane. The airplanc is simply not capable of
sustaining flight above its ceiling,

Some airplanes are equipped with a supercharger. It injects
add}tlonal oxygen into the carburetor, allowing the engine to
perform well ar high altitudes. The P-38 Lightning was
known for its superb high altitude performance, thanks o its
superchargers.

The thin air at high altitude also decreased the effectiveness
A % - 2 n -3 :
ofanairplane’s control surfaces. Some airplanes were affected
more than others, and became very sluggish and
unmaneuverable, )

G Force

G standsforthe force of gravity. One G is the forceexperienced
by aperson standing on the Earth, When an airplane changes
itsorientation rapidly (asina tight turn, loop, or other viol:m
maneuver), it will experience additional G forces.

Positive Gs are generated when the airplane turns quickly or
pulls up rapidly (asat the start of a loop). WWII aircraft were
capable of generaring 7 Gs or more. This is a force equal t.o
scven times theforce of gravity. These G forces havea physical
effect on the pilot. In a high G maneuver, less blood is
pumped to the pilot’s brain, possibly resulting in a blackou.
Occasionally in extended high G maneuvers, WWII pilots
did black out. \

E\Icganve Gs occur when the airplane quickly noses down, as
for example, when it first enters a dive. Excessive negative Gs
cancausea pilot to lose consciousness due to too much blood
in .the brain. Known asa red-out, this effect was virtually non-
existent in WWIT air combat.

Compressibility
When approac:'hing the speed of sound, some airplanes will
undergo an effect known as compressibility. Depending on

T Fh T W
U

the airplane, this effect will accur somewhere berween mach
7 and .9 (520 and 670mph).

Compressibility is caused when the air flows over the wing at
speeds greater than the speed of sound (the speed of air
flowing over the top of the wing is grearer than the speed of
the airplane). This rransonic airflow createsa shock wave that
disrupts the flow of air over the control surfaces. The resultis
a loss of effectiveness in the control surfaces.

WWII airplanes would only experience compressibility in
high speed dives. Compressibility was a very dangerous
condition, making theailerons and elevators vircually useless.
Useless elevators cannot be used to pull the airplane outof the
dive. The best course of action is to reduce throttle, and drop
the flaps or even the landing gear to slow the airplane. Onee
it does slow, the pilotwill regain control of theelevators to pull

out of the dive.

Basic flight skills

Takeoff

To begin your takeoff, put your flaps halfway down and
release the wheel brakes if they’re on. Throtte up to about
90% of full. When the airplane has gathered enough speed,
the tail will come up off the ground. When yourspeed reaches
95 mph, gently pull back on the stick. Your airplane will lifr
off the ground. Don't climb too steeply or your aireraft will
sall. with no room for recovery. Once you've climbed to
about 100 fee, retract your landing gear and raise your flaps.

Climbing

Tostartaclimb, increaseyour throttle. You will begin gaining
altitude gradually. To climb rapidly, increase the throttle and
pull back on the stick to bring the nose of the aircraftup. The
resulting increase in the angle of attack will generate more lift.
[Don't bring the nose up too far or your aircraft will stall. To

129

12, Elight

0



P
o

12, Flight

Why a Plane Turns

4An airplanc turns (changes its heading)
when it is banked. Part of its lift will
cause it to side slip. When side slipping
the verical stabilizer will cause the

. plane to mrn.
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achieve the best sustained climb rate use full throetle with
your aircraft’s nose about 20 degrees above the horizon.

Descent and Diving

To descend without gaining speed, decrease the throttle. The
reduced airspeed will generate less lift, and your airplane will
gradually lose altitude. You can also descend rapidly by
entering a dive. Push the stick forward to nose the airplane
down into a dive. Your airplane will gather speed quickly and
lose altitude rapidly. Be careful not to dive too steeply. The

resulting high speed may cause compressibility or damage
your airframe.

Turning

Bank youraircrafrwith theailerons by moving the stick to the
lefeorright. The more you bank, the greater the turn rate and
the tighter the trn radius,
You must also increase the
throttle, as turning will bleed
offspeed. In tight turns, your
airplane will lose more
altitude, so you'll need to
increase throttle more and
keep theairplane’snoseabove
the horizon. With the
standard or expert flight
model selected, you should
also apply a little rudder and
some back pressure (by
pulling back on the stick} to
maintain a well-coordinated
Lurn.

Recovery from a Stall

Allow your aircraft to nose down. Don't fight the stall by
pulling back on the stick. When the aircraft picks up enough
speed, it will recover from the stall. Pull back on the stick
gently to level out.
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Recovery from a Spin

A spin is an aggravated stall
that occurs when one wing
stalls befare the other.
Normally this happenswhen
the plane is maneuvering near
the critical angle of attack
and it stalls, as in a steeply
banlked turn. Thestalled wing
will lose lift and drop, while
the lift and the drag of the
other wing will induce the
plane to rotate. The result is
acorkscrewdescent. Tobreak
the stall, the plane’s rotation
must firstbe stopped. The recommen ded recovery procedure

is to:

1. Neutralize the ailerons by centering the stick.

2. Apply full rudder deflection opposite to the direction of

the spin.

Push the stick forward to allow the plane to nose down.

Hold these control inputs until the plane stops rotating,

5. When it docs, center the rudder and gently pull back on
the stick to return to level flight.

2

Landing on an Airfield

First, line upwith the runway. Position yourselfabour 3 miles
out from the runway at an altitude of 500 feer. Reduce your
throttle to about 70% of full. Lower your landing gear and
drop your flaps all the way. With the flaps lowered your stall
speed is reduced and you can approach ata lower speed and
asteeperangle. Now, noseyoura irplaneintoagendedescent.
Reduce your thrortle undl you are flying at 10 mph greater
than the stall speed. When you are over the runway and |25
feet up, cut your throttle and pull your nose up. ].F you've
properly executed everything up to this point, you will gently
settle down onto the runway. The best landing is a three-
point landing, when the wing wheels and tail wheel all rouch
the ground simultaneously.

@ A bartle-damaged
Thunderbolt crash-lands on the
Massten Matting of an American
airfield in France.
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Flight Model Settings

In Aces Over Europe, you can set the level of flight realism to
match your flight experience. So if you're a newcomer, you
can jump right in to experience the thrill of WWII air
combat. If you're a flight veteran, you can fly with a more
challenging, realistic flight model. With the Realism Panel,
you may set the flight realism berween Novice, Standard, and
Expert.

On the Novice setting, flying is easy. Turns are simplified so
thatyou do not need to use the rudder or apply back pressure.
Whenbanked, theaircraftwill urn without losing altitude or
nosingdown. Yourlanding gear will beautomatically lowered
when you touch down. Finally, your airplane will perform as
if it were clean (carrying no bombs and additional fuel).

OntheStandard setting, turningis modeled more realistically.
You will lose altitude if you don't keep the nose above the
horizon by applying back pressure (pulling back on the stick).
Some rudder may be needed as well. Without rudder or back
pressure, your turn may degenerate into aslow s piral dive. On
Standard, the requirements fora safe landing are stricter than
onNovice. Highaltitude will decrease the maneuverability of
yourairplane. Unlike Novice, bombs and additional fuel will
decrease your plane’s lifc and climb rate. Your landing gear
will not lower auromatically when you touch down, so you'll
have to remember to lower it.

The Expertsctting will test your flying skill. In addition to the
more realistic effects included on the Standard setting, the
various quirks of certain aircraft are included. Some airplanes
will experience compressibility in steep dives. High speeds
may also damage your plane’s airframe. Some airplanes are
susceptible to spins {a very nasty kind of stall) as well. Safe
landing requirements are even stricter, and turning is more

difficult.

.
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13. Flight Maneuvers
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Fricar MANEUVERS

Break

A break is a very tight turn
at a high angle of bank,
assisted by the elevators.
Simply bank hard to one
side by moving the stick to
the right or left. Once the
plane has rolled 45-70
degrees, pull back on the
stick to sharpen the turn. If
you should start to lase
altitude, increasing back
pressure on the stick or

Break Turn

top \"il::\'\'

reducing your bank angle
should raise your nose. A break is useful when you want to
quickly change direction. It can be used when you see
bandits that you wish to attack, or as an evasive maneuver.

Barrel Roll

When performing a barrel roll, your plane will cur a
corkscrew path across the sky. T'o execute a barrel roll,
bank sharply in one direction while pulling back slightly to
maintain rotation about the roll axis. Maintain this bank
asyour plane inverts (at top of the roll) and continuesalong
the roll until rerurning ro level flight (at the bottom of the
roll). A barrel roll can be used as a defensive maneuver
when the enemy is on your tail. A perfect barrel roll can be
performed withouta loss of altitude, butitis very difficult.
Most pilots will lose alcicude in a barrel roll.

| Barrel Roll

i



13. Flight Maneuvers

Immelmann

Immelmann

An Immelmann is a climbing half loop combined with a
halt roll. The result is reversed direction at a higher
alritude. At the beginning of the maneuver, your plane
should be flying level at a high speed. Begin by increasing
your throttle and pulling back on the stick. As the plane
reaches the top of the half loop, itwill be inverted. Push the
stick to the right or left so that the plane will roll to oneside,
and maintain the roll until your plane is righ side up.
Upon completion of an Immelmann, you plane should be
ata higher altitude and travelling in the opposite direction
from your initial compass heading. The Immelmann can
be a useful pursuit maneuver when you pass beneath an
enemy travelling in the opposite direction.

Loop
Aloop is a full 360 degree rotation in pitch. Gain plenty
of speed before beginning a

loop (a loop is often
Loop preceded by adive). Increase
the throttle to full and pull
back on the srick to nose
up. The plane should be
upside down at the top of
the loop. Maintain back
pressure on the stick and

Y complete the loop, flying
level at the end of the
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maneuver. The plane should be travelling at its initial
compass heading, but at a lower altitude.

Split-S .

Asplit-S combines half roll with back pressure on the stick
to perform a half loop. First, roll aircraft 180 degrees so
thar the plane is upside down. Then stop the roll and pull
back on stick to execute a halfloop, returning the aircraft
to level flight. This maneuver reverses the planes direction
while losing altitude. Although it can be used to engage an
enemy flying beneath you in the opposite direction, the
Split-S will greatly increase your speed. This makes the
maneuver ill-suited to planes that easily suffer from
compressibility problems (most notably the P-38

Lightning).

7

Wing Over

In a wing over, your plane
behaves somewhat like a
marble rolled up a ramp;
gravity draws it back down
to where it started. Rather
than using ailerons to
execute this 180 degree turn,
pull back on the stck to
begin asteep climb. As plane
nears a stall, use full rudder
to yaw the plane over undil

Wing Over




its nose is pointing down in the opposite direction of the
climb, This is a tricky maneuver, but it is useful after a
diving attack, allowing a quick return for a second pass.

Skid

A skid appears as a lateral slide with a gradual loss of
altitude. While dipping one wing, apply opposite rudder
to prevent yaw (your compass heading shouldn’t change
significantly}. The plane will skid in the direction of the
dipped wing as altitude is lost. A skid can be used to lose
altitude without incurring a large increase in speed or a
drasticchange in heading. U.S. pilots would use an extreme
form of skidding to throw off the aim of an attacker. When
the American plane started to skid to one side , the actacker
would turn (rather than skid) to pursue, causing their guns
to drift off rarget.

Chandelle

A chandelle is a slow-climbing turn through 180 degrees.
Beginning from level flight, move the stick to the right or
left and gently pull back to increase elevation. Don’t bank
too steeply or you will perform a break turn {and lose
altitude). Maintain this rising turn until you have turned

Chande

top view

180 degrees. When you have
completed this maneuver,
you have reversed your
direction and gained
altitude.

e
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Courresy MNarional Air & Spa seum. Smithsanian Instineion

Gunnery

The goal of air combar is to shoot down enemy aircralt as
quickly as possible with minimum risk to yourself. To this
end, your airplane becomes a weapon that must be pointed
at the desired targer, moved within range and fired. A
seemingly simple task, it is complicated by a target that is
always in motion.

Deflection Shooting

If an enemy plane is moving directly toward (head-on) or
away from you, you must close in to the distance necessary for
your weapon to be effective, rake aim and fire. Thissituation
is known as a direct, or zero deflection shot. It is the rare
instance when the forward movement of the targer does not
affect where you aim., More often, you are forced to fire your
shot from an angle, rather than from directly in front of or
bekind the enemy craft. In this instance you must take the
enemy’s forward movementinto account, aimingatthe point
where he will be by the time vour bullets reach his craft.
"Leading” with your aim to place your bullets in a place that
the enemy will be is known as deflection shooting,

14. Air Combat Tactics

@ Test firing a Typhoon’s guns
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During the war, few fighter
pilots could hit anything
when a high deflection shot
wasrequired, T'o remedy this,
new gunsights arrived late in
the war thar calculared lead
and deflection for the pilot.
These were of limired use,

however,and the better pilors
often preferred the standard

rcﬂecmrsights. Tominimize

full deflection

S e deflection, attacks were
! chlection x
: preferably made from head-

S~

1/2 detlecrion

on or dead-astern. The mark
1/4 deflection ‘

ofan outstanding fighter pilot
was the ability to hit targets

Attacker's
shooting angle
relative to the
target.

no deflection

in high deflection gunnery

runs.

Gunnery Tactics

Like all combat maneuvers, finding the optimal shot requires
that the pilot be acutely aware of his plane’s capabilities, his
surroundings and the capabilities of the enemy.

Ahead-on passsets you up fora no-deflection shor. However,
you will have very little time to aim and will be flying directly
into the enemy’s line of fire. If the enemy has superior
firepower, trading blows with him in this way is suicide and
another tacricshould be chosen. Against heavy bombers such
as the B-17G, such attacks, while stll very dangerous, can
generally produce very good results.

Asternattack, like the head-on pass, also sets you up forazero
deflection shot. However, since the enemy is nat closing on
you (or moving away at an angle], you will have ample time
to set-up yourshot. Thisisassuming thatyou can keep on the
enemy’s tail and that he doesn't have a rear turret. Stern
attacks on aircraft equipped with rear defenses are extremely
dangerous. You may have a near zero deflection shot on the
enemy, burt the enemy will have the same on you. The hesi
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way to dispose of an enemy aircraftis to surprise him from the
rear. While he is recovering from his shock, you have a few
precious seconds to pump him full of lead.

The range at which you open fire is vital. Firing at long range
is a waste of ammunition, and may alert an unsuspecting
enemy to your presence. A good pilot will restrain himself
from firing until he's in close range. Veteran pilots of the war
observed the following— don’t fire on an enemy plane until
you are close enough for his plane to fill the view within your

sight.

Fighter Combat

While there are no quick and easy steps to success in aerial
combat, there are basic lessons from which to build a solid,
and hopefully long-lived, combat career. The following rules
have evolved from the first days of air combat in WWT to the

years of training and bartle experience that marked the end of
the second World War,

Detection

The first phase of combat engagement is known as
detection, the instance when the enemy sees you or you
see the enemy. Asa combat pilot, it is this initial phase of an
encounter that will determine if you will be on the offensive
or defensive . If you spot the enemy first, you will have the
opportuniry to secure advantages such as height and position
before choosing if and when to engage the enemy.

While detection encompasses many factors—
AWARENESS is the most important. You must keep a
constant and vigilant watch for the enemy——ahead, to the
left side, to the right side, above and behind. Known as
rubber-necking, veteran pilots constantly scanned the sky
for bandits (enemy fighrers). Any pilot will tell you that to
focus straight ahead is to invite disaster. Several factors
should be foremost in the minds of all pilots.

Courtesy Mational Air & Space Musewir,
Simichsomian Instinution

& R.H. Harries
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The seat and fuselage on
many aircraft create a blind
spot behind the pilot. For
this reason, it is easy for a
flight to be surprised from
behind by a bandit. Some
aircraft have a bubble
canopy, affording visibility
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14. Air Combat Tactics

Closing

Ifyou’ve gained firstsighting
of the enemy, the next move
ofcombarisin yourhands. If
you are undetected, you
should secure all available
advantages before engaging
theenemy. Theseadvantages

M)
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to the rear. Even in these

planes, however, the % 'k -—&'
inconvenience of constantly - 't—, Height— Gaining a vertical %
rubber-neckingand looking !’ J advantage on the enemy is a

e
e

to the rear has caused more
than one pilot to relax his -
guard, only to be bounced from behind and shot down by
anunseen enemy. Consequently, itisan essential discipline

key tacticinaircombat. With
height comes the ability to
control when a fight begins.

Couresy Narional Air & Space Museum, Smithsonian Institoion
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clearing your tail” or “checking your six. aliitida:can Be cofiverted

| @ A formation of P-47s,
A1NE:

into a fast diving attack on the enemy. The speed g
from this dive can then be converted back into altitude by
pulling the plane into a climb.

In formations of two or more planes, the role of keeping a
watch behind — checking the six of the section — was
assigned to the wingman. His primary role was defensive,
preventing the flight from being surprised by a rear attack. o
The role of the wingman as watchdog for the vulnerable
rear of the flight freed up the flight leader to concentrare
on proper navigation to the target and to keep a vigilant
watch for enemy aircraft ahead.

O

Sun and Weather — Use the elements of nature to your
advantage. Position your attack so that you fly out of the sun,
thus taking advantage of the sun’s blinding effects. Utilize
cloud cover to mask your approach on the enemy.

M= M=l
i i‘l
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Use your position to your advantage. If you are above or
2 l behind the enemy when you gain first sighting, choose an
= approach thar maintains your concealment for as long as
possible.

Visibility decreases as weather conditions worsen. Again, a
seemingly obvious note but an important one. Clouds can
conceal you (and the enemy), thus making detection much
more difficult,

-
-
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Attack

The glare of the sun can be a natural blind spot. A plane o po g
2 When you have analyzed the situation and begin closing on

flying into, or out of the sun can be virtually invisible. - : P il
‘ the enemy, youmust decide on the style ofattack you will use.

=i
.

Again, the most deadly enemy is the one never seen and
flying out of the sun is a common combat tactic.

Attacks Against Fighters

EO— . ere were two main schools of thought on air
Once detection is made, the engagemententers the closing - In \TWH’ t_h lil“‘“i“;““’ main 3‘"}}17_0- 5{0 g i N
; PR e S un attacks. The

phase of combat. combat tactics; dogfighting versus hit and run atracks. '1

primary attacking decision a fighter pilot must make is which



style of combar to employ. Dogfighting will favor the more
maneuverable airplane with the dghter turning radius. Hic
and run attacks require that your airplane can dive faster than
the opponent. If you have no altitude advantage and it
appears that your plane is outmatched in both speed and
maneuvering, the best course of action may be to avoid
combat and run. It’s not something you’ll brag about back
at base but it’s the smart thing to do if you're outmatched
and have the chance to get away.

Attacks Against Bombers

Air combatagainst bombers differs from that against fighters
because bombers are large and possess poor maneuvering
abilities, they are incapable of the evasive tactics available to
fighters. Countering the homber’s weaknesses in speed and
maneuverability, they possess gun turrets for protection. This
makes stern attacks on bombers extremely risky. A bomber’s
gunner can easily target a rear-artacking aircraft, having
ample time to line up a shot ata craft that is moving straight
into hisline of fire. Your attack must take this heavy defensive
capability into consideration. Five main tactics have evolved

for attacks against bombers:

Stern Approach Stern Attack
The simplest, and most
dangeroustactic to use against
R a bomber, the stern atcack,

doesn’t require great flying
skill. The move has many
There are a variety of variations, but is essentially
an attack from behind thar
gives you a straight-on shot

positions from which a
fighter can approach a
bomber from astern.

Stern Attack
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at the enemy with nearly
unlimited firing time.

The High and Low
Side Attacks

The side arrack comes in
two main variations, High
and Low. Both variations
use the same technique, bur
from different starting
altitudes. Both require a
high degree of skill ar
deflection shooting. The
side atrack begins from a

High Side Attack
top view
1. Stare at higher altitude,
dive down on rarget.

*

2. Open fire at
. close range.

§ 4. Repeat the artack

from the other side.

lﬁ;

3. Climb
back up.

position above the enemy,

moving in the same

direction yet slightly ahead and to one side. Turn toward
the enemy then swing your planc around until you are facing
him at about a 45 degree angle. Double back until you are
directly aside the enemy, then reverse your turn until you are
again heading in the same direction. This ractic quickly
brings you into position for a full deflection shot at the side
of an enemy plane. As you hold your course, the deflection
lessens to the point where a full stern attack is possible.
Usually, the attack is broken off before one quarter
deflection is reached, the atracking pilot breaking away
beneath the enemy.

The most effective of the side attacks is the High Side Pass,
which is initiated from a position 1,200 to 1,500 feet
above the target. The speed gained from a high side pass is
sufficient to zoom-climb after the attack, therefore allowing
the pilot to reposition for another run. The Low Side attack
is not as effective for repositioning the attacker afrer the
initial run, but requires only a 400-600 foot altitude
advantage. Both forms of side artacks will place you into
firing position without risking attack from the enemy’s rear
gunners. Due to angle and speed of arrack, defensive
gunnersare faced with a rapidly changing rate of deflection
and will find it difficult to pin you down.
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Querbead Pass

The overhead passis the most demandin goftheanti-bomber
tactics. Itwas not widely used by WW1I pilots, due to ics great
difficulty. It requires an altitude advantage of at least 2,000
feet,a starting position well ahead of the enemyand 2,000 feet
of airspace below the enemy toallow for recoveryand pull-up.
It is an extremely difficule move, requiring a great deal of
practice to perform smoathly. When properly executed it can
be deadly, positioning you for blows on the enemy’s engine
and fuel tanks and baffling the opposing gunners with a quick
moving target.

There are two variations of the overhead pass. Which one to
use depends on whether you are heading in the same or
opposite direction as the enemy. If you are both heading the
same direction, the move is exccured by pulling a nose-high
180 degree turn toward the enemy plane. Because the turn is
made from a position ahead of the enemy, you will find
yourself pulling around to face your targer. The turn is
completed when you have pulled yourself into the vertical
plane of the enemy’s craft and have flipped your plane into
inverted flight (making ir very easy to keep the enemy in
sight). When you are directly over the targer, drop your nose
and dive down upon the enemy. The angle of attack should
be near 60 degrees, positioning you for a high stern attack.
The move is completed by cutting behind and below the
rarget at a 45 degree angle. With the speed gencrated from
your dive, you should easily be able to pull-up to a higher
altitude and set-up for another attack.

To carry out an overhead from the opposite direction,
position yourself above and directly in front of the enemy,
keeping your craft in the enemy’s vertical plan. Drop one
wing to the side to keep the enemy in sight and, at the right
moment, flip over into inverred flight and carry out the
move. Performing the overhead approach from opposite
direction of the enemy is less complicated than from the
same direction but the closing speeds of the two craft
make timing your moves more difficult. Great skill is
required to execute the dive from inverted flight so that
you are properly positioned behind the enemy.

W
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Head-On Pass

Head-on Pass

By 1943, most German home defense squadrons
discovered that the Achilles heel of the American bomber
formations lay in the weak nose armament carried by the
Forts and Liberators. To exploit this weakness, the
Germans would fly above and ahead of a bomber
formation, then exccute a 180 degree turn and dive
rowards the approaching Fortresses. The Germans would
spray the bombers with cannon fire, aiming.f‘or the
engines and cockpit. They would then roll on their ba.ckis,
dive through the formation and split-S to }na!ic their
escape. Such tactics proved highly successful if given the
time to set up the attack runs properly.

Defensive Tactics

The best defense is a good offense! This describes one of the
fundamental rules of air combat—detect the enemy first.
There can be no substitute for a careful and vigilant watch
that gives you first sight on the enemy. Ho“fm‘»'{:r, il first‘
detection is lost, you'll find yourself on the receiving end of
gunfire and must go on the defensive.

Evasive Tactics

If the wingman is too far away to offer assistance or if 'Eh(:
attacker has already opened fire, evasive action is called for.
Ihe most common evasive tactic is to break— perform a
fapid, elevator assisted, turn. This will increase the def:].cction
angle for the attacker, making his shot on you more difficult.

Ji
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Turning Toward

an Atiacker

In this situation the
defender has correctly
chosen to turn toward the
attacker, Although he will
pass through the line of
fire of the attacker, it will
only be for an instant. The
attacker will not be able to
follow the defender
through his turn,

artacker

defender

Turning Away
[from an Attacker

The defender has chosen to
go with his natural instinct
- to turn away from the
attacker, The end result is
that che attacker ends up
on the tail of the defender
with a relatively easy shot.,

X

q? } ;'.3:":._.
defender ’ %

attacker
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Always break toward the attacker! While hreakin gaway may
seem the logical move, it positions you as an easier target for
theattacker (seeillustration). Breakin g is most effective when
the enemy is attacking from the side.

Other evasive maneuvers include the Split-S, Immelmann,
Loop and Barrel Roll. Climbing or diving out of combat can
also be employed, depending upon the strengths of your
airplane. In general, each plane type has maneuvers that are
best suited to it. The P-47, with its great power and weight,
could dive and gather speed like no other fighter in WWII,
Hence, diving was a preferred evasive tactic by P-47 pilots.

In an instance when an attacker is extremely close, climbing,
diving or performing a break-turn will often leave you
exposed to the enemy’s guns for too long. In this situation,
a high-speed skid is the best evasive tactic. Stomp on the
rudder and apply reverse ailerons to throw your plane into a
side-slip and throw off the aim of your attacker. When the
high-speed skid is combined with a simultaneous dive, it is
extremely difficult for the enemy to maintain his aim.

These tips can be useful but keep in mind thar there is no
better teacher than personal experience. Let this guide vou in
discoveringwhich maneuvers you prefer to usewith individual
aircraft.

The Wingman's Role and the 2-Plane Element
The role of wingman is vital in both Allied and Lufrwaffe
combat tactics. Operating with a flight leader, the wingman
completes a mutually protective unit, with the wingman
watchinga flight’s six so that the flight leader can concentrate
on the skies ahead. The two planes also serve as protection for
cach other, a readily available defensive partner in the event
the flight is jumped.

As the rear watchdog for 2 flight, the wingman follows the
lead from the wing leader at each and every turn. Playing a
more offensive role, the wing leader selects the targets for his
section and determines the tactics of engagement. Once an

14. Air Combat Tacticy
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atrack has been launched,
both the flightand wingman
can engage the enemy.
However, the primary
responsibility of thewingman
is to maintain a watch over
the section’s six and protect
his wing leader. A wingman
should NEVER leave his
wing leader, even if rargers
present themselves as easy

kills.

Special Tactics

Glide-bombing ‘ ‘
Inaglide-bombingrun, theattackismade in a20 dcg.ree dive.
The move is much less accurate than dive-bombing, but
easier to perform. Trwas a tactic widely used by inexperien ced
dive-bomber pilots and fighter-bombers.

Skip Bombing o

This type of atrack method was used on occasion in bul’f)[.’lf
to strike ranks and other ground targets. The Germans ﬁnle,u
to develop an effective aerial anti-tank rocket before war’s
end, and the Luftwaffe Jabos found themselves forced to
improvise. Some pilots preferred to dive down to absolute
tree-top level, no higher than 20-30 fect where they released
adelayed-fused bomb as they perpendicularly approached an
enem’y tank. The bomb would strike the ground, then Slfl P
|ike a stone actoss a pond, right into the side of the tank. T l?e
delayed fuse ensured that the pilot would not be dcstroyefi in
the ensuing blast. Skip bombing also was .uscd against
shipping, though not nearly as frequently as in the Pacific
theater,

Strafing P
There are two basic techniques employed for strafing. In
practice, frequenc combinations of these two styles are

& A B-26 crew pose in front of
their plane.

b




© A P-47 swafing an airstrip.
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employed. The first begins
withahighaltitudeapproach
near 10,000 feet. When the
target is spotted, you
implement a steep dive with
the enemy in your sights.
When you are within
weapons range, fire on the
enemy and then pull up and
around. The speed from the
dive will allow you to climb

backinto positionforanother
attack. Thesecond technique
relies upon the speed of your
craft and the element of
surprise. Closing upon the
target from an extremely low altitude, begin firing on the
enemywhenyouarewithinrange. Walk the rudder (alternately
depress the left and right rudder pedals) as you fire to spray
your shots in an arc.

Rocket Attacks

A rocket attack against a ground target uses the same basic
approach as the glide-bomb attack. From a target distance of
1,000 feer or less, fire the rocket with the rarget in your sights
and quickly pull up. In the European theater, rockets were
used against ships, ground targets, and vehicles.

Against planes, the German GR.21 rocket mortar was at best
a mediocre weapon. It had to be launched from directly
behind a bomber stream, approximarely 1,000 yards away.
The rockets would arch out over the formation, run out
of fuel, then drop into the bombers and explode by either
a time or proximity fuse. Needless to say, the weapon did
not lend itselfl to accuracy. The late-war arrival of the
R4M rocker gave the Germans a much betrer air-to-air
rocket, but it was too late to affect the outcome of the war.
These rockets proved accurate and were fired on a flat
trajectory, making aiming much easier.

15. Weapons & Ordnance
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© Servicing the guns on a P-47
Thunderbolt.

WE4PONS ¢ ORDNANCE

hsonian Institition

Guns

USAAF

.50-Caliber Machine Gun—The primary American aircraft
gunof World Warll, the Browning. 50-caliber sawwidespread
use in the wings, wunnels, turrets, and cowls of American
aircraft. Possessing greater range and potency than the .30-
caliber, the .50-caliber could deliver 800 rounds per minute
with a muzzle velocity of 2,880 feet per second.

RAF

.303 Browning Machine Gun—The standard RAF machine
gun at the outbreak of the war, the .303 was a great
disappointmentin combar. Its rifle-sized bullets could notdo
great damage to enemy aircraft, and were useless against
ground targets. While it remained in service until the end of
the war, the 20mm cannon replaced itas the primary aircraft-

d we sed by the RAF.
mounted weapon u v 348
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20mm Cannon — First
employed in 1940 on
Spitfires, this gun was a
winner. With fierce hitting
power and a fast rate of fire,
the 20mm gave the British

b
U
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aviator a considerable edge
over the Bf 109. Some
fighters, notably the
Typhoon and Tempest,
carried four of these awesome

,
U
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Weaporns.

57mm Cannon — The
57mm cannon was derived
from an army anti-tank gun.

&

Mounted on Mosquito
XVIIIs, this huge weapon
couldwreak havoc with small

'

i

coastal patrol vessels and
submarines. The gun
stretched  from  the
Mosquito’s nose right into

m, W,
i

ational Air & Space Museom, Smithsonian [nsducion

Conrresy Marional Air & Space Museum, Smithsonian Enstiwcion

€ Loading ammo into a Bf 109,

— Ib
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the bomb bay, precluding
@ Hubert “Hub” Zemke, theaddition ofa heavy bomb load on anti-ship missions. The
Tse-Tse Mosquitos, as the cannon armed variant was called,

served until late 1944 with RAF Coastal Command.

Luftwaffe

7.9 mm Machine Gun — Roughly equivalent to the British
303, the 7.9mm machine gun lacked range and hitting
power. It was possible to spray a target thoroughly with this
weapon without inflicting any critical damage, In time, most
7.9s in Luftwaffe aircraft were replaced with 13mm, or even
15mm guns.

15mm Machine Gun— The 15mm entered service towards
the end of the war. Only a few fighters, notably the
Messerschmite Bf 109K, came equipped with it. More
dangerous than the .50-caliber, it was notably less effective

1)
=

than a 20mm cannon.

A

20mm Cannon— The Germans used the 20mm cannon as
the backbone of theiraerial firepower. Most fighters mounted
at least one, sometimes up to four, of these guns. Until the

L

deployment of the 30mm cannon, the German 20mm was
the only weapon capable of doing serious damage to the
American B-17s and B-24s.

30mm Cannon — This huge weapon entered widespread
service in 1944, The Me 262 carried four of them as its
standard armament. Some Bf 109G variants also carried one
firing through the propeller hub. The 30mm could devastate

(\]

13mm Machine Gun — The 13mm gave the Germans
parity with the American’s deadly .50-caliber. The 13mm
boasted a good rate of fire, long range and excellent hitting
PU\’V‘:R
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even the most durable Allied
aircraft with only a few hits.
Its onedrawback was its slow
rate of fire.

Bombs

Both sides used a variety of
bombs throughout the war
in Europe. For light attack
duties, high explosive bombs

pace Muscum, Smithsonian

& Bomb and shell craters dot the
landscape around this forme
French fort used by the Germans
in the defense of Brest. Some
French coastal towns remained
in German hands undil the end
of the war.

e

ranging between 100-2501bs
wereused mostoften. Against
tanks orentrenched troops, aircraft would carry 500-1,0001b
bombs. Bombsin the 1,000-2,000 1b range were used to take
out reinforced steel and concrete blockhouses or bunkers.
Target profile generally dictated what size and type of bomb
an aireraft would carry.

Rockets

Lufiwaffe

GR.21 —The Gr. 21 was
basically a Wehrmacht
mortar adapted to acrial use
by adding a small rocker
engine to the projectile. It
had a range of about 2,000
meters, Pilots fired it at an
upward angle so the mortar

bombwoulddrop into Allied

Cawrresy Matianal Air & Space Muscam, Smithsonian Tnsimion

& Bazooka rocker tubes
employed by the USAAF, slung
under the wing of a 47,

bomber formations when it
reached the apex of its arc and ran ourt of fuel. The weapon
tended (o be extremely inaccurate, and was roundly detested
by pilots. However, ifa rocket did happen toland inabomber
formation, considerable damage could be done. Often, two
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or three bombers would go
down from one rocket burst.
/American pilots grew to fear
these attacks and would
sometimes break formation
when facing interceptors
equipped with the Gr, 21,
This proved useful to the
Germans, who began using
the rockets to disrupt the
integrity of the Allied
bomber formations. With
the bombers splic up, they
were easier to knock down.
In Normandy, many fighter
units used the Gr. 21 as an
anti-tank weapon. Again,
due o its inaccuracy, it was
largely unsuccessful in chis
role.

g

R4M — In the last months
of the war, the Lufrwaffe
developed and deployed this air-to-air rocket. These pencil-
thin projectiles were launched from wooden underwing rails
mounted on Messerschimict 262s in salvoes of up to 24 . They
saw limited combar use, but impressed the pilots who used
them with both their accuracy and their destructive power.

Allied

5-Inch Rocket— In the lastyears of WWII, the USAAF and
the RAF began to rely increasingly on the 5-inch rocket for
ground attack missions. This rocket saw action against
shipping, tanks and armored pillboxes. With four to eight
hard points or six bazooka tubes carrying the 69-inch long,
134-pound rockets; a plane could rival the firepower of a
destroyer’s salvo.

Courtesy National Air & Space Museun, Simichsonian Insticution

O Collecring the junk of war —
Damaged artillery shells are
stacked like cordwood in a rail
yard.
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Courzesy Nazional Alr & Space Musewrn, Smishsonian [nstitution

3 Weary GIs relax on a caprured
German staff car,

American Vehicles

MA4AT Sheriman Tank

The Sherman saw service in both the U.S. and British
armies during the war. From 1943 onward, it became the
mainstay of Allied armor formations. Tough, dependable
and fast, the Sherman was hamstrung by thin armor and
an ineffective gun.

M3 Half-Track

Every American mechanized division counted on the M3
half-track for its mobility. Though incapable of stopping
anything larger than a machine gun round, the half-track
soldiered on until the end of the war. Like most American
vehicles, it was solidly builr, dependable and fast.
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Dascle

The Duck was a versarile amphibious truck that was used
to haul troops and supplies ashore during the Normandy
campaign. It had no armor, no weapons, and was highly
vulnerable to air attack.

2.5 Ton Truck

The standard American supply and utility vehicle
employed during the war.

British Vehicles

Churchill

The Churchill infantry tank was perhaps the best British
tank to see wide-spread service during the war. Though
slow, and lacking an adequate cannon, it was heavily

armored and difficult to destroy. & Street ighting in Europe: 2

Sherman tank rumbles down a
ruined city’s street.




Courtesy Nationgl Air & Space Musewm, Smithsoaian Institution

@ The end of 2 German
Panther, the best medium tank

of its day.
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German Vehicles

Tiger

The Tiger was one of the most dangerous tanks of the war.
It carried a massive and deadly 88mm cannon, and was
heavily armored. Its great weakness was its lack of mobility.

Panther

The Panther was considered the best medium tank of the
war. It balanced speed, armor and firepower beaurifully,
making it a dangerous opponent.

Panzer IVH

The Panzer IV was a pre-war design the Germans were
forced to modify and keep in production until 1945, Its
low silhouette made it difficult to detect and destroy,
nevertheless, it was an obsolete design by 1944.
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Jagdpanzer IV

The standard German tank destroyer used in Normandy,
the Jagdpanzer IV was essentially a Panzer IV without a
turret. With heavy armorand a decent gun, it was a match
for any Allied tank.

Whirlwind

The Whirlwind was one of many flak tanks the Germans
produced during the war. They were deployed with
advancing panzer divisions to provide anti-aircraft support.

SDK-251

This half-track saw service throughout the war in
Wehrmachr panzer divisions. Fast and versatile, the 251
was modified repeatedly for different ground'rolcs.

Truck

The Germans used trucks to carry supplies and troops
behind the front lines. Unarmed and unarmored, they
were easy targets for Allied fighter-bombers.

Ulaurtesy National Air & Space Mussum, Smithsanizn Instination
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& Tiger hunt! Two dreaded

Tiger tanks lay shartered after an

air arrack.
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Courtesy National Alr & Space Museum, Smithsonian [nsmnnan

& A Beaufighter launches a
rocket artack on a freighrer.
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German

Z-Class Destroyers

Heavily armed with 5.9-inch guns, the Z-Class series
proved formidable adversaries when pirred against Allied
escort vessels. By 1944, most of the surviving ships in this
class had been assigned to convoy duty berween
Scandinavia and the Continent.

E-Boat

E-Boats were German fast arrack craft used in the English
Channel to interdict Allied shipping lanes. They were
extremely fast, but relatively defenseless againsr air atracks.

Allied

Pennsylvania Class Battleships
These obsolete American battleships were employed in
Europe as bombardment vessels, pounding German
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positions around the
Normandy beachhead
throughout the summer of

1944.

Northhampton Class

Cruiser

Cruisers were used during
the Normandy operation
as fire support vessels and
anti-aircraft screen vessels.

Fletcher Class

Destroyers

These ubiquitous Allied
destroyers served as ASW ships, protecting the flanks of
vital convoys. During D-Day, some destroyers werc used
as fire support ships off Omaha beach.

LST
One of the larger landing ships used by the Allies, the LST
could carry tanks, men, supplies and vehicles right to the
beach.

LCT

The Landing Craft Infantry was a troop-carrying
amphibious warfare ship.

LCM

The Landing Craft Mechanized functioned as an inshore
boat designed to haul one vehicle or up to 25 tons of
supplies between the larger cargo ships and the beachhead.

vithsonian [naritution

@ The end of the German Navy.
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American

In 1782 George Washingron established the first milicary decarations: the
Badge for Military Meritand Honorary Badges of Distinetion for soldiers.
This quote from George Washington, referring to the Badge of Military
Merit (Purple Heart), clearly describes the role of American military
decorations. “The General, ever desirous to cherish a virtuous ambition in
his soldiers, as well as to foster and encourage every species of milicary
merir, directs thatwheneverany singularly meritorious action is performed,
theauthor of it shall be permitted to wear on his facings, over his left breast,
the figure of a heart in purple cloth, or silk, edged with parrow lace or
binding. Notonly instances of unusual gallanery, buralso of extraordinary
fidelity and essential service in any way shall meer with due reward.”

P

British

The Victoria Crosswas Britain’s highest award for gallantry in combar, bue
was won by few aviators during the Second World War. More common
awards included the Distinguished Flying Cross, which officers received

forextraordinary service in air combart. Different medals existed for officers

than for enlisted men; a reflection of the caste system prevalent in Bridish
society at the time, I

@ Army Congressional Medal of -
'II i
Henor .
German A
The Third Reich placed a heavy ! _‘_ JI @ Live Thunderbelt pilors tell

emphasis on milizary zwards and tales of their last fight,

ceremonies during World War II, = .
Many of the medals given to combar E ul 1 9 * Qulf:k Run- tb roug, b
vererans during the war were - 20. F@ Sz'ngle Mission

creations of the Nazl regime.
Orthers, such as the [ron Cross Firse _ L 21. P?’eiﬂigbt Inst?‘uctiom
and Second Class, were more ! P | . .

-% 22, Flight Instructions
given out during World War [. .
The highest award a Lufrwaffe - - 23. POSWZght

Bl 24  Mission Recorder

aviator could win was the Knighus !
diamonds. 25- Enlisting Z.n a Cd?‘eer

traditional awards that had been

Cross with oak leaves, swords and

S Victoria Cross @ [ron Cross
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@ A direct it by AA fire
explodes this B-24’s fuel tanks.




Courtesy National Ais 8 Space Muscum, Smithsonian [n

& A quarter of P-475 buzzing an
airfleld.
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’?PEC[AL NOTE:

The Game Play section
explains the menus and
controls used to play Aces
Over  Europe. lor
informarion on broader
topics such as racrics,
mancuvers, & historical
background, refer to the
Contents page for the
appropriate section.
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If you want to acquaint yourself with Aces Over Europe
without first reading the Game Play section, follow these

instructions:

1. Follow the Installation instructions in page vin the
front of this manual to get Aces Over Europe installed
and running.

2. Once the title sequence has begun, press the Esc key
or Spacebar to view the Main Menu. Select Fly A
Single Mission.

3. From the Fly Single Mission menu, select Training,

4,  You will be asked what service you wish to fly for. Press
Accept to fly this mission as a USAAF pilot.

5. The Training Mission screen will inform you that you'll
be flying gunnery practice in a P-51 Mustang, Press the
Start button to begin your mission. You will start the
mission airborne in the cockpir of your Mustang.

You will have unlimited ammunition and plency of drone
aircraft to shoot at. To pause the action, press P. Scan the
Quick Reference Card for keyboard functions, or refer to this
chapter for more detailed game play information.

19. Quick Run-through
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Main Menu

Fly Single Mission
Choose from a variety of
missions and set-up mission
conditions.

Career Menu

Enliscasa pilot for the United
States Army Air Force, the
Royal Air Force, or the
Luftwaffe.

View Vebicles _

See close-ups and descriptions of the airplanes, ground
vehicles, and ships of the war.

Other Options

Set preferences, Realism Panel, view credits and demos.

Mission Recorder

View and edit taped recordings of your missions.

@ Planning the next mission.

Exit to DOS
Return to the MS-DOS®
prompt.

wrilia. Ao
# Space Muscum, Smichsonian [nstiution
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Fly Single Mission is a fast,
easy way to play Aces Over
Europe. 1t also gives you
complete control of the
mission’ssetup. Firstyou pick
a mission type, then you
determine the conditions of
the mission. Once you've
made these choices, you're
Upon
completion of your mission,
your performance will be
evaluated, and a score
assigned. This score is based

ready to ﬂy._

upon rhe daFF culry level of the conditions you chose for the
mission, how many targets were destroyed, and whether or
not you achieved the mission’s objective.

Mission Types

Training Misston

Learn flight basics with these Novice level missions. Choose

the training mission type that teaches the skill you wish to

improve. For tips, see the appropriate Reference Section.
Aerial Gunnery — Try to shoot drone aircraft as they fly
a constant pattern. This is a good way to practice
deflection shooting,
Antishipping — Attack a derelict ship convoy.
Intercept Bombers — Shoot down a drone bomber
squadron. Bewareof their defensive fireas youapproach.
Ground Attack — Attack drone ground vehicles.
Landing — Land your aircraft at your airbase.

Fly a Historic Mission

To fly a Historic Mission, you must select a campaign and
service, Press the Service button to choose the service you will
fly for. Then press the Campaign button to view a different
campaign’shistoric missions for yourselected service. Choose
a mission by using the up and down arrow buttons to move

20. Fly Single Mission
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the highlight bar. Make your selection by pressing the Select
button.

Dogfight a Famous Ace

Challenge one of the war's greatest pilots to head-to-head
combat. Select the service of the ace you wish to fight against.

Then scroll through the menu of aces and select your opponent.

Dogfight a Squadron
Your flight struggles against an enemy flight in deadly combar,

Srithsoniu Instittion

Fighter Sweep
Clear the skies of all fighters over enemy territory. @ Walker “Bud” Mahurin.

Scramble
Get airborne and survive the enemy atrack!

Escort Bombers
Protect your bombers as they complete their strike mission.

Intercept Bombers
Prevent enemy bombers from striking their target.

Anti-Shipping Strike
Try to sink enemy shipping.

Close Support

Assist ground forces by destroying enemy ground targets.

Interdiction
Disrupt enemy supply lines and communication by striking
airfields, radar installations, trains, truck convoysand bridges.

Crossbow
Destroy V1 launch sites and radar installations.

Best Missions
Lists the highest recorded mission scores.

167
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Note: Some of thesesertings are
interdependent. For example,
the plane type can be affected
by the type of training mission
selected. If you matke a choice
that invalidates anotherseiting,
the invalid setting is changed.

168

Mission Conditions
Onceamission type hasbeen
selecred, you will be asked to
choose a service to fly for.
Depending on the type of
mission selecred, you may
also choose some orall of the

ﬁ)“owing:

Number of Planes — Press
the button labeled Flight,
to specify the number of
friendly aircratt. When dog
fighting a squadron, you
can specify the composition of the enemy flight as well.

Pilot Abilities — To adjust pilot ability, press the Flight
button. You can choose the greenest novices or the greatest
aces to fly with. When choosing enemy pilots, you can always
select a novice, regular, veteran or expert pilot, but only on
Dogfight an Ace or Dogfight a Squadron missions can the
ability of an enemy Ace be specified.

Aircraft Type — Select the type of
planes for your flight. You can select
thetype of planes flown by the enemy
in Dogfight a Squadron or Dogfight
a Famous Ace missions. Onintercept
bomber missions you can specify the
bomber plane type as well.

Starting Altitude — Specify your
flight’s starting altitude from Very
Low to Very High.

Surprise — When dogfighting an enemy squadron or ace,
you can award the advantage of surprise to your flight, the
cnemy ﬂlght‘ Or no one.

Cloud Cover — You can set the amount of cloud cover
present during the mission from Clear to Overcast.

21. Preflight Instructions

PRrEFLIGHT INSTRUCTIONS

Briefing ¢
For most mission types, you
will receive a mission
briefing (the exceptionsare
Dogfight an Ace and
Training missions). This
briefing gives you the
information you need to
complete your assignment.
further mission
information and options
press the Preflight Options

button.

For

Preflight Options

Configuration
Plane Type— Lists the ‘
plane you are flying on
this mission.
Armament — Lists
any guns or cannons
your plane carries and
the number of rounds
ineach, Thearmament
listed is standard for
each plane and may be
supplemented by
external guns through your ordnance selection.
Ordnance — As a flight leader you can determine
your ordnance load. Your planes will be automatically
armed with weapons suited to your mission. To
choose a different weapon load, press the Ordnance
burron. Each ordnance load offers a different
combination of bombs, rockets, external fuel tanks,
and external guns available. Be aware that some long
range missions require an external fuel tank (vour
default ordnance will include an exrernal tank).

@ Hawker Tempest.
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22. Flight Instructions

FricaT INSTRUCTIONS

The Preferences panel lets you specify the method of control
for three aspects of flight: Flight Stick control (moving
ailerons and elevators), Rudder control and Throttle control.
Pressing any of these three buttons produces a menu of
controller options.

Flight Stick Control

You can use a variety of controllers to imitate the plane’s flight
sticle.

Pitch cown

Roll left and

pitch down Rell right and

pirch down

Rt_\” X4 l];: |E1fL RO“ o ﬂ‘le l'fght

Roll lefr and |

! Roll right and
pitch up

pitch up
Pitch up

s W | 72714 AC.

Courresy Mational Air & Space Mugenm, Smithsonian Instioution

Keyboard only — Use the keypad to control flight. See the

graphic above for the function of each key.

wrichog. This o ook poce i Flight Roster L — I
Traly. Position and Pilot — Lists the members of your flight Joystick 1 — Use astandard joystick in the first joystick port. b

and their skill level. > :

Formation — If you are leading the flight, pressing this !“ u Flight Yoke — If you wish to use the yoke's throttle slider,

button will show you the formations you can fly in. The you should make the corresponding selection on the Throtdle

numbers beside each plane correspond to their position e Control Menu,

in the flight. & u

ThrustMaster® FCS — Please refer to the ThrustMaster
Other Buttons: -

P - 1 section on page 182.
Decline Mission — can be pressed if you do not wish to !ﬁ
fly this mission.

CH FlightStick Pro™ — Please refer to the CH FlightStick

Real‘ismtzanel. — lets youadjust Realism settings before i -‘l; 1 I’ro section on page 183.

tartl : .

;l?g[l;nga; Hilss]‘;;lslplays a map of the region and your Mouse — When using a mouse, remember that it is self-
flight path (See Navigation and the Flight Map on page t :L centering, and will re-center automatically after each
175 for a description). fnovement.
Begin Mission — puts you in the cockpit. . :

170 t, ~ )
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Rudder Control

The rudder indicator found in the cockpit shows your

rudder’s orientation. If the tick mark is centered, then your
rudder is centered.

Keyboard only— Use the <and > keys to apply left and right
rudder. Release the key to re-center the rudder.

Joystick 2— Ifyou havea second joystick, move the stick left
or right to apply left or right rudder. If your stick is self-

centering, releasing the stick will re-center the rudder.

Rudder Pedals — Press the left or right rudder pedal. Center
the pedals to re-center the rudder.

Throttle Control

Keyboard only (from any view) — Use the numeric keys
1-9 to go from idle to safe maximum throttle. Pressing the
+ key increases the throttle and pressing the - key decreases
the throttle. Pressing the * key provides full (100%)
throtde (note: maintaining full throttle for an extended

time will burn out the engine).
Decrease  Increase

i ke e o i .
i f.;-!'i 2 -'i‘ii 3 T |
i ! it & = i

Joystick 2 —

Ifyou use a second joystick, pushing it forward and back will
increase and decrease the throttle Re-centering the joystick
{note: maintaining full throttle will damage your engine).

Slider on Joystick 1 — If you have a joystick or yoke with a
throttle slider, you can use it to control your engine speed.

CH HlightStick Pro™ — Please see the CH FlightStick Pro

section on page 183.

T
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ThrustMaster® WCS — Please see the ThrustMaster
Weapon Control System section on page 183.

Navigation and the Flight Map

With the map, you can review your mission orders, note
primary and secondary targets and see any objects and places

of importance.

The map will automatically
zoom in to show your
current location. Use the
arrow buttons on the menu
bar to scroll the map view.
With the cursor, you canalso
getinformation on cach map
feature, place the cursor over
amap icon and you will seca
highlight surround it. Click
the left mouse button and
you will receive additional
informarion about that map
feature.

Recon Photo

Any assigned targets on the
flight map are denoted by a
red outline around their
icon, Pressing the Recon
Photo button or clicking on
the target’s icon will show a
reconnaissance photo of the
assigned target. By pressing
the Target button, a target
overlay can be toggled on
and off. This overlay marks
any primary or secondary
targets.

View map during
flight.

i

mmw TARGET: |

173



Flight Plan

Pressing the Flight Plan button produces a step-by-step
description of your flight path. Pressing the Spacebar speeds
the display of the Flight Plan. Once the Flight Plan has been
drawn, the Flight Plan button switches to a Clear Plan

Brakes, Landing Gear & Flaps

B — Raises and lowers the dive brakes. Few airplanes
have dive brakes. They are used when dive-bombing.
W — Applies or releases the wheel brakes (only useful
when you are on the ground).

22, Flight Instructions
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Wheel brakes

button. Pressing the Clear Plan button removes che flight L — Raises or lowers the landing gear. LI‘;;
path from the map. Press Esc to remove a Flight Plan chat is | F — Moves the flaps to the up, halfway, or down
partially displayed. il!'_"u positions.
ExitorEsc  Closes your Youarc to fly to the map points shown on your flight plan
ma in the order they appear. During the simulation, if v e
e kb wpon Dusog il o0 (B ] Droptanks o
flight path, pressing the D key will select the current | On some aircraft, droptfmkf provide an a,(':idltmllal fuel £ Releases (drgps)
cursor location s your autopilot destination. Note that if - reserve o extend the plane’s flight range. Carrying droptanks the external fuel
: U ! u reduces maneuverability, so if you get into a dogfight, release tank

you skip a point on your path, the Autopilot will bring

you back to the point you skipped. them immediately.

Autopilot

Engage the Autopilot to travel automatically o the next
designated point on your flight plan (see above). Autopilot
cuts the action until you reach your destination or need to

Weapon Selection and Firing

[ | J Weapon selection varies according to the type of aircraft.
Machine Guns— All fighter aircraft are equipped with
at least one machine gun. (Note: the Arado is a light

é Eacebas’ i or

Controller Button 1

w Activate autopilot
Fire selected guns

;

L

be given an alert (enemies spotted, low on fuel, etc.). ==a bomber and it doesn’t carry a machine gun.) On the G Change selected
instrument panel, ammo counters display how much [ i
* S ; : 3 guns (primary,
. ammunition remains in the primary and (if present]

secondary/

secondary guns. A light is located beside each counter. If ————

lit, the light indicates thar the corresponding guns are
selected. If your ordnance load includes external guns

Communication and the Radio

i .
Incoming messages from your wingman or flight will

Sy Send a message

AL LLL L L L L LN

s o : . - .
appear at the bottom of your screen. Yoll;l can se.nd r;dt: - !Jl (see Preflight Menu), their ammunition is added to the M I'ry to clear
m 5 - v . . i H
mzssage{s 7 [jszsmg : secondary gun counter. When the simulation begins, jammed guns by
wil]n f{u “ pO;SI E mf‘t;sage_s . your primary guns are selected. Remember ro use your rcpca‘redly
fron;p ic.ar,l. OLll cns F’?be R | ﬂ secondary guns when grearer firepower is needed. el Y
8 JIst Dy pressing Bombs — Bombs are effective against ships or ground (unjam)
the function key thar -
appears beside the message. .; ﬂ Roike;s Rockets are mosr effective against ground  Back
Th ” ‘ . - s are m e Baclspace
¢ types of messages that | targets and light shipping. Remember, rockers have no o~
you can send depend upon - o Release bombs.
ourstatusin the fligh. th type of guidance system. (See the Weapons & Ordnance
FOUESPR IS LELG LIS il section for additional informarion.) : i
type of mission you are R Fire a salvo of
flying, and whether or not h . rockets
' you dare in combar.
!74 ] 1 comba . ] 75
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Instrumentation

Altimeter
The altimeter indicates the altitude of your plane, The long
needle indicates tens of feet, and the short needle indicates

hundreds of feet. The two-digir readour indicates thousands
of feet.

Airspeed Indicator

Airspeed is measured in miles per hour.

Vertical Speed Indicator

The V.S.1. measures your plane’s rate of change in alticude
(hundreds of feet per minure).

Bank ndicator

Use the bank indicator to keep track of your aircraft’s bank
(position relative to horizon).

Compass

When used with the flight map, the compass is an
indispensable navigarional tool.

Tachometer

The tachometer displays your engine’s rpm’'s. Note: Twin
engine aircraft will have fwo tachometers, temperature
gauges and oil pressure warning lights.

Temperarure Warning Light

If flying at full chrottle or with a damaged engine, keep an
eye on the temperature gauge to avoid burning out your
engine. Reduce the throttle to bring the temperature
down.

Oil Pressure Warning Light

If the oil lines are damaged, pressure will drop, raising the
engine temperature,

22, Flight Instructions
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Stall Warning Light
If the Stall Warning light comes on, level out your plane or
increase the throttle to avoid stalling,

Ammunition Counters

For each set of guns, this display shows the number of
remaining rounds. Most planes have two counters: one for
primary guns, and another for secondary guns.

Fuel Gange

Monitor the aircraft fuel supply by using this gauge’s two
needles. The left needle indicates fuel in your main fuel tank,
the right needle shows fuel remaining in your plane’s external
tank (external fuel is automarically used before main tank
fuel). If the Fuel Warning Light is lit, your main fuel cank is
dangerously low on fuel.

Dive Brake Indicator

This toggle switch indicates whether the dive brakes are
on or off. Note: Most aircraft do not have dive brakes.

Flap Indicator
Flaps may be fully up, halfway up or down as shown by the
flap indicator.

Landing Gear
This toggle switch, labeled LG, shows the landing gear
position, either up or down.

Rudder Gauge

The rudder gauge shows the rudder orientation. When the
tick mark is centered, the rudder is centered.

Vi




22. Flight Instructions

View Control
Controlling viewpoint with the keyboard,
Enteré‘\’ Switch between cockpir and external view.

From within the cockpit
E* Look forward (your instrument panel will be visible)
@‘ Look back
F3 Look left
Look right

FE

Look up and forward

From outside your aircraft
View the front of your aircraft

View the rear of your aircraft

o]
=

View the left side of your aircraft

E

View the right side of your aircraft

Look up at your aircraft from a lower alticude

2[E

ECE

Look down at your aircraft from a higher altitude
Zoom in the view
Pull back the view

Special views

iF_a

@ Weapon view follows launched weapon (bomb, rocker).

lA_lﬁL'L creates a 320x200 LBM screen shot of the current graphical display. A
snapshot can be taken at any point while running Aces Over Eurape. Note that

if you exit to DOS and reenter the game; the snapshot sequential naming
convention will begin again, overwriting any previously taken snapshors.

ErJ-i‘T j createsa 640x400 screen shot of the simulation when it is run in tall res mode.

B

Chase plane view

removes menus obscuring full screen background art in the shell.
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Controlling viewpoint with the joystick or mouse.

From within the cockpit:
Hold down flight controller button 2, then move the
joystick to look left, right, ahead, and back.

Note: With the flight controller centered, pressing and
releasing button 2 will switch from the cockpir to the

outside rear view.

From outside your aircraft:

Hold down flight controller butron 2, then move the
joystick to pan smoothly around the aircraft. T'o zoom the
view in or cur, hold down both buttons, then move the

joystick or mouse forward or back. . pan
to the

Note: With the flight controller centered, pressing
and releasing button 2 will switch to the cockpit front

VICW.

Landing

If necessary, you can land anywhere, butlandingat your own
aitbase is ideal. Landing in enemy territory will result in
capture, pucting an end to your mission and your career.

Note: It is not necessary to land to complete the mission,

look ahead

look
right

’ lock back

pan to look down
at your aircraft

pan to look up
al vour aircraft

Change

x 2 2 \ 1 i
viewpointer 4} ] i
pan view \\‘,_J i

although you will receive a
higher score if you land at
your home airbase. You can ;i

end the mission by pressing i
the Esckey; but, if your plane b
is damaged and you quit
before landing, you may
crash.

© A BF 109 pilot bails our after
his plane is damaged.

Cronsrresy National Air 8 Space hMuseum. Smithsorian Insnourion
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B _ Bailing Out
CIRL-B Bail out If damage is too great, you may opt to bail out. Make sure you
have cnough altitude (approximately 1,000-2,000 feer) E

CH FlightStick Pro"

ll Button 1 (Trigger) - Fires currently selected guns.
Button 2 - Changes your view between external

Bailing out over enemy territorywill result in capture. Bailing and cockpit.
out is very risky; use it only as a last resort. B Button 3 - Drops bombs.
! — ‘u Button 4 - Changes the currently selected guns.
z B | Hat - Same as Flight Control System above.
ThrustMaster® ¢ CH HZ:g’JtSZZCk Pro™ gl I--LJ .ll Wheel - Throttle control.
Aces Over Europe supports the ThruscMaster Flight Control ! '

System, the CH FlightStick Pro, and the ThrustMaster l
Weapon Control System. All can be selected from the i = 11 ThrustMaster™ %ﬂpom Control

Preference Panel.
System

I ” The ThrustMaster WCS supplies throttle control
in addition to many controls normally concrolled |

b —
. p o E

Flight Control System = ‘ ‘
Mark 1 from the keyboard. To properly setyour WCS for
) arl . | L‘ play with Aces Over Europe, set the 1,2, and 5 dip switches on.
The flight stick of the ThrustMaster FCS “ U
behaves like a standard joystick, but its l 1 —
;ddmo na], l_)t‘lttm‘}s Ol,:ﬁ:'r unique featiires, E ) j [ Move the WCS throttle forward to increase the throttle, back

utton 1 (Trigger)-Firescurrentlyselected ' to decrease it. Pushing the throtte forward into the first
-, fetent delivers full safe throttle. The second detent delivers

detentdelivers full safe throttle. The second dete
Button 2 (Thumb burton) - Changes s ‘ 2 brocd it
your view between external and cockpit., E’ ' - l R e .
Button 3 {middle of stick) - Dropsbombs. _
Button 4 (pinkie button) - Changes the o . "T%ap ons Control - ; s
currently selected guns E L!l [lach button on the FCS has a funcrion: 7h
Hat-The FCS also hasa miniature thumb glitton 1 b?n‘d radio r.nessagc
stick or "hat" beside button 2. Moving 2 9 Button 2 Unjam guns »
this har will change your view in the ! 1[ Button 3 Epgagc autopilot
cockpit. Button 4 View map
Neutral position:  look straight ahead 'Y Button 5 D}'op external fuel tank
Forward position:  look forward & up E Button 6 Dive brakes

Toggle 7a  Moves flap through up,
halfway, and down

Right pesition: look to the right
Left position: look to the left -
Back position: look to the rear »n
Note: The FCS hat will only work if you are using the
Keyboard Only or ThrustMaster WCS method of controlling ‘
"

positions.
Toggle 7b  Neutral position
Toggle 7c ~ Moveslandinggearup and

1y
N
q
‘7‘ down
>
&

Pl DIP Switch
12,5

your throttle,
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Access the

Preferences panel

Note: Not all flight control
(flight, rudder, throttle)
combinations are valid. You
will enly be offeved valid

combinations.

Preferences

The Preferences panel allows you to tailor some of the
technical aspects of Aces Over Europe to your own tastes and
computer configuration. Changes to the Preferences panel
are saved to disk. After you change your Preferences settings,
Accept or Esc will save your changes.

Whenyouaccess the Preferences panelfrom outside the simulation,
you can make the following changes:

Flight Controls
Aces Over Europe supports all major flight peripherals. With
the Flight, Throttle, and Rudder Control Preferences, you
can tailor the simulation to your equipment.
Flight Control — Choose from Keyboard only, Joystick
1, Yoke, ThrustMaster FCS, or Mouse.
Rudder Control-— Choose from Keyboard only, Joystick
2, or rudder pedals.
Throtde Control — Choose from Keyboard only,
Joystick 2, Joystick slider, or ThrustMaster WCS.

Menu Controls

Choose which controllers will move the menu cursor.
Joystick On/Off — Turn this on if you wish to use your
joystick controller on menus. You can always disable

your joystick by pressing Alt-]J.

Mouse On/Off — Turn this on if you wish to use

: your mouse on menus. You

can always disable your

mouse by pressing Alt-D.

Calibrate

yourjoystick foruseon menu

screens.

- Re-calibrates

Sound Effects onloff
Toggles sound effects on/off,

Music onloff
Toggles music on/off.

= Em
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When you access the
Preferences panel from
within the simulation, you
are given these additional
options:

Calibrate

Youcanchoosewhich device
to calibrate. Follow the
prompts given.

Detail Levels
The
animation play is dependent .
on the speed of your computer and the amount of graphic
derail displayed. While the speed of your computer cannort
be changed, you can control the smoothness of the
animation by adjusting the amount of graphic detail
displayed. You may adjust the balance between smoother
animation and more detailed graphics according to your
taste. When you first install Aces Over Europe, the detail sliders
will be set according ra the speed of your computer.

World Detail — Control the amount of ground detail

shown.

Aircraft Detail — Adjust the amount of aircraft detail

showr. Note that Gouraud shading only appears in

higher detail settings.

Time Scale — Adjust the pace of the action by

allowing the game to take larger or smaller “steps.” If

smoothness

the simulation feels difficult to control, try reducing
the time scale. If it feels slow even with reduced
graphic detail, try increasing the time scale.
Ground on/off during combat — Reduce ground
derail during combat.

Tall Resolution on/off — The Aces over Europe
simulation is normally seen in 320x200 resolution.
When tall resolution is on, the simulation is shown in
320x400 mode.

Note: Since no music is played
duringmissions, the Music On/

Off option is not offered.

183
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L Collisions Allowed — Mid-air collisions can occur.
f- — ]| No In-flight Info — You will not receive any special

instructions to help you in your mission.
=3

22. Flight Instructions

Realism Panel

The Realism panel lets you
turn parts of the flight
simulation on or off. Press

P Combat

ceept or Esc to confirm < cer i bk and oot dow

vour changes and exit. Press Easy— En(‘emy plancs‘a;c easy to hitand s 100ti own.

Restore to cancel any | Your plane is hard ro‘hlt and c,;ar;:umm morel amage

changes. fl—.—’l I than enemy planes. Hal'c won’t damage your plane.
Standard — You are still more likely to hit and shoot

; : is reduced.
D éjﬁm Je B o S s1ings down the enemy burt your advantage is reduce

— Novice, Standard,
Expert

o With these threedefaults, you
canset l:hc lcvcl of simulator realism to match your experience.

Select Novice if you're a newcomer to flight. Use Expert if L
you're a veteran pilot.

Hard— You have no advantage in your chance to hitor
shoot down the enemy.

Flight Modlel

Novice — Your plane is easy to fly; it won't nose down
when you turn,

Intermediate — As you turn your plane, it will tend to
nose down. Correct this by pulling back on the stick.

Expert — The flight quirks of different planes are more

Note: For more information
on the differences between
settings, refer to the Flight
section, pages 1 24-132,

ﬁAlt .Ei.'. & Brings up

the Realism
Panel

Realism Settings L

184

There are ten Realism settings. A check mark next to the :E s | l evident.
selection indicates that the setting is activated. The effects of = . .

S h ; eli b - & This young Mustang pilot has
activating cach setting are listed below: Scors ng Factor done a lot of ground sirafing,

Sun Blind Spot — Airplanes coming out of the sun are
very difficult to see.

Realistic Weather — The weather will vary. When not
active there will always be clear skies.

Gun Jams Allowed — Your machine guns can jam. Hit
the U key repeatedly to unjam the gun.

Engine Burnouts Allowed — If a high engine
temperarure is maintained, the engine may be damaged.
A damaged engine will reduce maximum speed.
Blackouts Allowed — Pulling excessive G's may cause
}"011 o h]ﬂck Ourt.

Limited Ammunition — Running out of ammunition
is possible.

Limited Fuel — Running out of fuel is possible. Note
that fuel is unlimited in single missions.

Aircraft May Be Damaged — Your aircraft can be
damaged. When not activated, your aircraft will be
invincible, bur the score factor will be reduced, so fewer
points will be scored.

Selections on the Realism panel affect scoring for the mission.
The easier the Realism setrings, the lower the score factor.

Note the 2/3 kil flag denoting a
shared aeriz] victory.

Grace Perviod

Once the mission begins,
there is a 30 second grace
period to change Realism
settings.

Courtesy Mational Air & Spoce Musedn, Smithsonian Insticion
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23. Postflight

i End Mission
QAlE - X Exit o DOS
(Cul{Q)  Exitto DOS

Note: If you exit to DOS, the
status of the current mission
and current seitings on the
Preferencesand Realism panels
will not be saved,

186
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Ending the Mission

You may end a mission at any time by pressing the Esc key.
You will receive more points for landing at your basc at the
end of your mission. A message will be displayed asking if you
want to stop or continue flying. If you quit when your plane
is severely damaged, it will result in a crash. If you stop
before the mission is complete, you'll leave any friendly
aircraft and ships at risk and your mission is considered a
failure, resulting in a mission score of zero.

Other Possible Endings

Prison — If you land or crash (and survive) in enemy
territory, you will end up in an enemy prisoner of war
camp.

Crash—Ifyousurvive, it'slikely youwill be hospitalized
until you recover from your injuries.

Killed in Action — Ifyou take too many hitsor crash too
severely, vou may be KIA.

Bail Out — Bail out of a damaged aircraft by pressing
Ctrl-B. Be advised that bailing out is very dangerous;
you'll be lucky to walk away from the experience.

Debm.ﬁng
When a mission is over, a debricfing recaps the mission's
results.

Mission Objective Resuls

This text message describes success or failure of the mission.

Planes Shotr Down/Targets Destroyed

Tallies the total number of enemy targets destroyed and the
number personally destroyed. Targets are grouped into three
categorics:

Aircraft — Number of planes shor down.

Ships Hit — Number of bomb or rocket hits.

Ground Strikes—Numberof ground targets destroyed.

Seore

Scoring in Aces Over Europe

is based upon a number of

different factors: '

—  Successful completion
of your mission.

—  Shooting down enemy
aircraft, destroyingships
and ground targets.

—  Deducted points for
aircralt in your flight
that were shot down.

— Bonus points for
landingatyourown base
upon completion of your mission.

— Your score is multiplied by the score factor, specified in

the Realism panel.
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In any of the missions offered on the Fly Single Mission
menu, your score will determine your standing in the Best
Missions listing. In Career mode, your score will affect your

@ Chalking up another combat
mission in a P-47.

3

“
=

promotion through the
ranks.

ar
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Board of Inquiry

If you destroy any friendly
forces during a career, you'll
come before the Board of
Inquiry. If you come before
the Board three times, you'll
be stripped of your wings
and grounded permanendy.
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v Mational Air & Space Museum, Smichsonian Insication
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} l 24. Mission Recorder

MissioN RECORDER

Use the Mission Recorder to record an entire mission, save it

to disk and then replay it. The Mission Recorder even allows
you to change the saved mission. You can alter the views,
watch the action from nearly any angle (including from
behind other planes) and enterthe simulation again from any
point in playback. The changes you make can then be saved,
played back and modified even further. You essendally
become actor, producer and director of your own WW!II
dogfights. To spread the news of your talent, transter your
recorded missions by modem, or on disk, to your friends who
have Aces Over Europe. They can then load the files and
admire your handiwork.

Lights, Camera, Action!

The first step in using the Mission Recorder is to save your
mission to “tape” when it ends.

—_— Na.[llﬁ lllc ﬁlc Hlld PIﬂSS Sa\"ﬁ to Hulolll‘dtic‘dll’y SdVe [I1lf

mission in a sub-directory called TAPES,

— Press Cancel to cancel the save, erase the recorded &£ :
oo . . . e e Nt anal s 2 Space Mussui, Smidisonlan Insiittion
mission and exit the simularion. mal < Hislorish i ¢ Space ot Sidthanialy oty
. @ Filming a Bf 109 crew.
IMPORTAN'T! The mission name that you choose can be '

@ One more to go! A P-47 pilor N0 longer than eight characters long. The computer will cut r‘- : _h‘“ h' The “tape” will load and the Mission Recorder’s control

panel will be displayed. I

sits in his “Jug's” cockpit, off any additional characters. If disk space is too low to save
iy orihecypens the mission, you will receive an alert. |‘
f T { Mission Playback Window

Into the Ediring Room =% The Mission Playback Window is where your loaded
Once you have recorded missions are displayed. Loaded missions will playback
i .'ﬂ exactly as you originally plaz,’c@ them. Ti.m [\ilsE|0|1 Playback
B Window has two modes of display, Edit and Full Screen.

h Edit— displays the Mission Playback Window with the
— 1{ Mission Recorder’s controls covering the bottom partof

and saved a mission, select
Mission Recorder from the
Main menu. This will
activate the playback mode
of Aces Over Europe. You
will be shown a menu of all

s
saved missions. Select the ‘:

| the screen. Use this mode to view and edit.

. Full Screen — displays the Mission Playback Window
: without the Mission Record controls. You will see a full
l screen image of your mission as it plays. Use your

‘ joystick to change the view.

1o wwitch berween Edit and Full Screen modes, press the

i Kine ley.

mission “rtape” you wish to

playback and press Load,

Clourcesy Nagional Alr 8¢ Spece Museum, Smithsonian Instication
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L

Mission Playback Window
I

Note: The slider cannot be moved backward. You must use

—_ u the Rewind control.

——
ML M

Active Camera Controls
I :J Active Camera Controls allow you to change the location of
| the playback camera.

M|

Playback i N = . i . )
Canitals 2 I -_!J In the Yomrs section, you can move the‘ camera between
your cockpit and your plane’s external view. In the Others
' section, you can move the camera between other planes’
i | ‘!J external views and an independent world camera.
Location
Caififes The options of Switch and Independent become active
o cadlon Ao i i‘ J when you han: switched your camera \‘rigwpoinr to
Gl S Camera External. Continually pressing Switch will cycle you
EXIT  TAPES ENTER Camera Controls | through all the external views of all enemy actors in the
to Main  Menu SIMULATION 2"10";‘1“’13'“ s : ""; | recorded mission. Pressing Independent will place the
Menu command G - camera free from all aircraft movement to be completely
|\ controlled by the Movement Controls.
Playback Controls E -;- j]
The Playback Controls operate like everyday VCR I samae JW?vemmf LRSS : .
controls. Plagback Controls include: Bast Fovsurd. aall [ Onice the Active C.amcra has been chosen, the viewpoint can
Rewind, Stop, Play and Single Prame Advance, Note: B “-J.lr be fine tuned by using the ‘CameralMovcmentLongols.The [
While Fast-Forward advances incrementally, Rewind WO arrow pads‘oper:ate Sllg}:ltly d}f‘f‘el'ently depending upon
will always rewind the tape to the beginning, it | e youe Active Camera s posirioned,
=
Location Counier ‘1' Active Cam.era Inside Your Cockpit .
Operating just like a VCR counter, the Location Counter — fnoc;ﬁ:lzci‘;‘?f :E;;O L
keeps a running mark of your playback position. E External — allows you to switch to forward, left, right
7 g ; and back outside views of your plane. Note: When in full screenview,
ocation Slider I wuse your joystick to move the
Thc T,ocat.ion Slider operates in two ways. First, it acts as a Active Camera Outside Your Cockpit camerda.
visual mz?rker todisplay movement through the playing tape. | Move — allows you to zoom the camera infout. In
Sficond, it acts as a visual fast-forward slider, allowingyouto ~ “ga— Independent mode, it also shifts the camera left and
pick the location you wish to fast-forward to. To use the - right. .
Loczation Slider to fast-forward, move the slider bar to the Rotate — allows you to rotate the camera over, under
desired distanceinto the tape. Whenyou release the slider bar, I- and around.
the Mission Recorder will display an on-screen countdown as
it fast-forwards to the specified point,
190 t 191
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Start/stop
playback.

Frame advance.

Tapes
Pressing the Tapes button will bring up the Tapes control
panel,
Load New Tape — Displays the tape menu for loading
tapes.
Save Current Tape — Displays the menu for saving
tapes.
Delete Tape(s) — Displays the menu, a]lowing YOL t0
delete recorded missions. Selectingamissionand pressing
Delete will delete the mission [rom the TAPES
subdirectory.
Done — Closes the Tapes control panel.

Enter Simulation

Pressing the Enter Simulation button at any point during
playback will place you back into the simulation. You can
replay the mission, making whatever changes you desire.
When the mission is over, you will have the option to see a
Mission Review based upon the changes made or to return to
the Mission Recorder.

Eixit

Quits the Mission Recorder, returning you to the Main
menu. If you have made changes that haven’t been saved, you
will be asked to save or discard your modifications.

Lditing Tips

When tape playback is stopped, you can fine tune the view.
When you have the desired camera view, resume playback.
Save this new version of the tape and view changes will be
instantancous upon playback.

1f you wish to include a tape in the Aces Over Europe demo,
name it in the form of demo*.ver. From the Main menu’s
Options menu, select Demo. All demo tapes named
demo™.ver are shown.

25. Enlisting in a Career

ENLISTING IN A CAREER

Whenyouelecttoflyacareer,

you not only fly a piloCs
.

missions, vou live a pilot’s
life. Your career' will be
composed of a series of
campaigns, duringwhich you
will fly for one of the actual
squadrons that took part in
that historic struggle. Each
unique
challenges and strategies, and
includes pivotal batdes that
shaped the war’s outcome.

campaign has

Museum, Sr

Coustesy Marional A & 5
You will fly a wide range of
mission types, including escorts, intercepts, and sweeps. You
will fly, and fly against, new aircraft as they are introduced.
While some of the missions will be what you expected from
your briefing, you must remain ever vigilant; the great aces of
the war are prowling the skies.

When flying in Career mode, you can carn the right to
command through promotion. You may choose to begin
your career as an untested wingman, following your wing
[eader’s instructions. With success in combat, you will be
promoted and gain the responsibility of commanding your
own wingman. Ultimately, you can be designared a Flight
Leader, commanding several aircraft in combat.

If you display exceptional gallantry, you will receive medals
to recognize your greatest achievements. Gallant German
pilots may be awarded the Iron Cross, RAF. pilots may
receive the Victoria Cross, and American pilots can hope to
carn the Congressional Medal of Honor if they perform
“ .above and beyond the call of dury...” Whenever you
receive a medal, it will appear on your Pilot Record.

[fyour flying days last until the end of the war, your career will
end in retirement. You will beshown your pilot record, aswell

hsonian Institution

@ Anxious USAAF officers
watch a squadron of B-17s come
home. This was probably 2
staged publicity photo.
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as your pilot standing in comparison to your fellow aviators.
If you are credited with more air victories than any friendly
ace earned historically, you will be proclaimed “Ace of Aces.”

Career Menu

Start a Career

Youwill be asked to select your service and to enter the name
of your pilot. If the career roster is full, you will be asked to
delere an existing pilot from the roster.

Once you've chosen your
service and typed in your
name, you'll be presented
with a synopsis. You may
also changeyourservice, rank,
or name. Press Accept to
beginyour career. Good luck!

Continue a Career
Select which pilot you wish
to continue with. Pressing
View will display the
selected pilot’s record.

194

View Best Careers

Displays the top ten career
performances to  date,
ordered by number of
victories. Pressing View will
display the selected pilot’s

record.

Return to Main
Closes the Career menu,
returns to the Main menu.

25, Enlisting in a Career
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~ At the beginning of a career, you will be asked to select an
historic campaign, Each campaign recreates a key conflict.

The squadrons, warships,
and maps are based on the
actual historical conflict.

Campaign Select

Displays a campaign
briefing sheet. Use the Next
and Previous keys to scan
other campaigns. Press Select
to begin the displayed

mission.

Squadron Select
Information on a squadron
is displayed, including plane

Yictory Assured

DEC. &, ‘44

When the wedther IMErOURs, We GFe

going to cross the Rhing and strike for
Barlin' The RAF will continug 1o inferdit
German miktary traffic, bomt arbases,
rail yards and the ke to weaken the
1raops at the front

type flown, pilot quality and any aces of the squadron. [Fyou
have more than one squadron to choose from, pressing Next
and Previous will let you review them. Press Select to join the
squadron currently displayed. Once a squadron is selected,

you can begin the campaign.

Map of Europe

Displays a map of Europe so
you can locate where your
squadron is stationed. Using
the cursor, press the arrow
buttonson thescreen toscroll
the map. You can locateother
places of interest by moving
the cursor overthemap. Click
on any map icon and the
name of each locale will
appear. Press Exit to close

the map.

I

@ An airman kisses the ground

after a rough flight.

sanian Institsion

Courtesy Mational Air & Space Musenm, Sm
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Airbase Menu

Squadron Info

This screen displays the
same information you
reviewed while selecting
yollt’ Sql.lﬂdl'oll: Plallt' t}"Pt'
flown, pilot quality, where
you are stationed, and aces
of the squadron.

View War Map
View a map of WWII
Europe.

View Pilot Record

Review your current record including toral victories by
target type, pilot rank, plane
flown, decorations and
career score.

View aircraft
Inspectyouraircraft. Use the
arrow buttonstochangeyour
viewpoint.

Backup Career

If you are doing very well,
youmay wanttobackup your
current status. After pressing
Backup Career, enter
comments which describe your career’s current status. [f the
carcer roster is full, you will be prompted to delete anather
pilot or to cancel. This backup career may be restored from
the Continue A Career option in the Career Menu.

Note: A pilot’s most current career progress is automatically
saved upon exiting the Airbase menu. Backup Career is used
to save a separate version of the current career for lacer

25. Enlisting in a Career

restoring. This is useful for undoing a mistake you've made

. in a mission. If you die or perform an act thar damages your

career, you always have the oprion of immediately replaying
the mission. If, however, you wish to correct a career error
after leaving the flight simulation, you still have the option of
restoring the backup career and replaying the mission until
you are satisfied with the outcome.

Return ro Main

Pressing Return to Main will save your current pilot status
and return you to the Main menu. You may later restore this
carcer by pressing Continue A Career from the Career menu
and selecting the pilot on the Carcer Roster.

Special Career Events
Throughout your carcer, you will witness and participate in
major events that affect your career.

Squadron Movements
You will be notified if your squadron is relocated.

Forced Transfers

If your squadron is disbanded or rotated out, you will be
notified of the reassignment.

Rumors

While waiting for your next mission, you may run into a
squad mechanic with a juicy piece of gossip. Such rumors
may pertain to enemy actions, useful tactics, or the latest from
the home front. You may benefit from the words of your
chatty friend, but remember: you cannot always believe

everything you hear.

Communiqués from Headquarters

At times, your squadron may reccive teletype messages from
command. Communiqués often detail large military actions
or major events. While these messages tend to be reliable, they
iy be slanted to protect morale.
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Decorations & Medals Lufowaffe USAAF . i
Knight's Cross with oak leaves, swords,  Congressional Medal of ‘-
RAF diamonds Honor
VistonaCras Knight's Cross with oak leaves, swords  Distinguished Flying Cross |
Croix de Guerre [French) Knight's Cross Legion of Merit " _‘,‘IL
P, i German Cross in gold Silver Srar | T
Distinguished Flying Cross & b t .
Distinguished Service Order Iron Cross, st class Air Medal
- Iron Cross, 2nd class Purple Heart I
,,._.J!_‘I
Promotions and Medals ! ;
If you perform your duty with distinction, you may receive J
. . -
a decoration to acknowledge your valor. Promotions are | gy
often given ro rhe pilots who consistently complete mission
objectives. ‘
--“' A
=
. 4
War Resolution i
— il
Ifyouare forrunate and skilled enough to survive, you will see :a— _
the war's end. At the close of your career, your final ace status
i will be ranked with all other pilots. If your performance places ____J _
& Celebrating VE-Day in front ! I § . T
of 2 P-61 Black Widow you among the ten best careers recorded, your name willbe ¥

placed on the Best Careers screen.

Coniriesy National Air & Space Museum, Smithsonian Institution

= - & Throughout the war, women
:‘ l 1 formed a major part of the
: American aviation industry’s
2 lzbor poal.
< | | lechnical Support
L Customer Support
‘o Selected Bibliography

i \

‘ Glossary
Credits

Couctzsy National Air & Space Muscum. Smithsorian |
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© American ground crewmen pose in front of a caprured Me 410,
A Typhoon can be seen in the background.

Errata &
Addendum

Any changes made after the
manual was printed will be
described in a README. TXT
file located on floppy disk #1. To
view the README.TXT file
from cicher the hard drive or
from floppy disk #1, type
README [Enter].

Installing and Loading Aces Over
Europe

In an effort to make game installation casy, we've created an install
program that automatically determines the graphics, sound, input
devices and the speed capability of your CompLter system o optimize
game characreristics. The install will also take you step-by-step through
installing a game to a hard drive, setting preferences and making a boot

disk.

Important Note: Use the installation program provided ro install
Aces Over Lurape to your hard drive. The install program will
decompress the files as it copies them 1o your hard drive, Since the
Aces files are compressed, it will not work to simply copy the files
using the M5-DOS® COPY command.

Copying Aces Over Europe to a Hard Drive

I the following example it is assumed that you are using floppy drive
Az and hard drive C. 1f not, please substitute the appropriate drive
labels.

After booting, insere Aces Over Eurape disk #1 in Drive Az,

Type A: [Enter].

Type INSTALL [Enter].

Select which drive you wish o install ro.

b o=

W e 40

Follow the on-screen inscructions.
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Serting Preferences

The instzll program will make the best possible choices in determining the type of computer equipment you

have, but you may wish to try other configurations. To modify the install program preferences, follow these

steps: .

L. Go tw the Aces Over Eurape direcrory on your hard drive by ryping C: [Enter], then
CD\DYNAMIXMOE [Enter]. (Note: this assumes you have installed Acer Over Europe to the default
location on the C: drive. Please substitute the appropriate drive letter and directory name if you have
changed these.)

2. Type INSTALL [Enter].

3. From the Installation Choices menu, you may select any optior: you wish to change.

4, Follow the on-screen instructions.

System Requirements

To run Aces Over Enrope, the following hardware and software is required:

¢ AnIBM-compatible compurer with ar least an 80386 (25 MHz clockspeed or better recommended)
*  Two mecgabytes (MB) of RAM :

«  MS-DOS® version 5.0 or later

* A bard disk

¢ A VGA graphics card and VGA color monitor

e An 1.44 MB 3.5" floppy disk drive

Memory Requirements
Because of the complexity of Aces Over Europe, your compurter must have at least ZMB of RAM, Alsa, you
must have GOOK (614,400 bytes) of free conventional memory and 1 MB of free cxpanded memory (EMS),

You will need an expanded memory manager (EMM} such as EMM386 which comes with MS-DOS* 5.0 ar
higher, or QEMM-386" by Quarterdeck®.

Make surc that your computer is not already using upper memory for system hardware or Shadow RAM.
Consult your MS-DOS® and eomputer system manuals for information abour the upper memory area and
how it is configured.

Note: To determine the amount of available conventional and expanded memory you have, use the

MS-DOS® command: MEM [Enter].

If you have trouble configuring your system to provide the necessary memory, you may want to use the
install program to create a boot disk. In most cases, a boot disk will configure your system with enough free
memory to run Aces Over Furope,

Make Bootable Floppy Disk

I you select this option, the install program will attempt to ereate a boot disk for the game. Tf the boot disk is
created successfully, you will be able to place it in your A: drive and launch directly into the game when you
[ on your computer. Starting your computer system with a boor disk in the A: drive before vou play a
Sierra or Dynamix game will keep any TSR (Terminate and Stay Resident) programs from being loaded into
memory. A boot disk can be particularly effective in resolving problems related to insufficient memory, as
well as conflicts with memory-resident programs. 203



When you are ready ro create a boot disk, please have a blank high-density floppy disk prepared to insert in
your A: drive. Run the install procedure from either your game sub-direcrory or from your Startup/Digk 1
program disk and sclect the Make Bootable Floppy Disk option. The install program will prompr you
through the process, formar the floppy disk, and write all the necessary files.

IMPORTANT!! After you have created a boor disk, you must reboot your computer. Place the boot disk in
drive A: chen press [Cerl]-[Alt]-[Del] {you must press all three keys at the same time). Your compurter will
now reboot, with A: as the defaulr drive,

If you created the boot disk fram the INSTALL program located in the Aces Oper Europe sub-directory,
the program will automarically run. If you created the boot disk from the INSTALL program locared
on the Stareup/Disk 1 program disk, run the game by typing AOE [Enter] from the CADYNAMIXIAOE
directory on your hard drive,
Substitute the appropriate drive
lecter or sub-direcrary name if
vou have changed them from
the default locations.

Due ro the variety and
complexity of hardware and
software configurations, the
install program may not be able
to create a boot disk for all
systems, It this is the case, you
can creare a boot disk manually.

Creating a Boot
Disk Manually

Please Note: Use the format
command with care to avoid
erasing all stored information on
your hard disk. Follow the

instructions below exactly.

e Mlwsenum, smithsonian Insticion

Courtesy Mational

© A scene from the continent. Forward airfields were usually
primitive affairs.

Formatting

From a IHard Disk

1. Inserca blank disk into drive A:

2. Avthe C: promprt type: FORMAT A+/S [Enter]

¢ Ifyour A: drive is a 3.5" high density drive and vou are using a low density disk, type:
FORMAT A:/S/T:80/N:9 [Enter]

* [fyour As drive is a 5.25" high density drive and you are using a low density disk, type:
FORMAT A:/S/T:40/N:9 [Enter]

3. Follew the MS-DOS" prompis.

From a Diskette Drive

1. Inserc original MS-DOS® systern disk in drive A

2. Acthe A: prompt type: FORMAT A:/S [Enter]

3. When prompred, insert a blark disk inte drive A: and follow the MS-DOS™ prompts.
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Mouse Drivers

If you will be using a mouse to play the Aces Over Exerape game, you must copy your mouse driver onto your
boot disk. There are two types of mouse drivers available: MOUSE SYS and MOUSE.COM. The tollowing
re step by step instructions to locate and load the mouse driver in either the CON FIG.SYS or
AUTOEXEC.BAT files,

1. Locating the Mouse Drivers

If you do not knaw where the MOUSE.SYS or MOUSE.COM files are located, the command helow will
assist you in the locaring these files. For users of MS-DOS? 5.0 or above, type the fallowing at the C:\>
prompe: DIR AMOUSE /S [Enter]

This command will allow you to search all sub directories for a file called mouse, £ the system locaces a file
called mouse, it will display the path where the file(s) are locared.

Example: If the MOUSE.SYS file is located in a CAMOUSE directory, the system will display a message like
the following:

Directory of C:\MOUSE
MOUSE  SYS 35160
MOUSE COM 56408

03-10-92 3:10a
03-10-93 6:00a

If the system does not locate a mouse, your mouse driver may have a different name or may not be currently
installed on the system. Some other common names for mouse drivers are IMOUSE, GMOUSE, and
HPMOUSE. The mouse driver files may also be copied directly from the floppy disk packaged with your
mouse. For information on the proper name of your mouse driver, check the owners manual which came
with your mouse.

2. Copying the Mouse Driver
Once you have located the mouse driver, you will need o copy it to the boot disk. In the following example,

we are assuming that the mouse drivers were located in the CAMOUSE directory {as shown in the example
above,)

Example: To copy the MOUSE SYS file to the boor disk, type the followingar the C:\ prompt:
COPY C:AMOUSE\MOUSE.* A: [Entet]

Please substitute the appropriate path and file name for your mouse driver in the command line above. You
should then see a message indicaring that one or more files were copied.

3. Mouse Statements for the CONFIG.SYS & AUTOEXEC.BAT

The following are examples of statements thae must be added to cither the CONFIG.SYS or the
AUTOEXEC.BAT for the automatic loading of the mouse driver. NOTE: Do not place @ mousc statement
in both the CONFIG.SYS and AUTOEXEC.BAT, only one option is required.

Examples: THE CONFIG.SYS FILE: (IF MOUSE.SYS was copied to the boot disk) Type:
DEVICEHIGH=MOUSE.SYS
THE AUTOEXEC.BAT FILE: (If MOUSE.COM was copied to the boot disk) Type: LH MOUSE

lefer 1o your mouse manual for furcher informarion on how to install your mouse driver. You may also call
or fax Sierra Technical Support for assistance.

[0 Tel: (209) 683-8989  Fax: (209) 683-3633

LK Tel: (44)734 303171 Fax: (44)734 303201
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Creating a Config.sys File
For 386 or 486 Computers (IMS-DOS® 5.0 and ahove)
Insert a formareed blanlk disk into Drive A:
Type: A: [Enter]
Type: COPY CON CONFIG.SYS [Enter]
Type: DEVICE=CADOS\HIMEM.SYS [Enter]
Type: DEVICE=CADOSIEMM386.EXE RAM 1024 [Enter]
Type: DOS=HIGH,UMB [Enter]
Type: FILES=30 [Enter]|
Type: BUFFERS=20 [Enter]
If you are using the MOUSE.SYS file to load your mouse, add the following line 1o the CONFIG.SYS:
DEVICEHIGH=MQUSE.SYS [Enter]

- IMPORTANT NOTE: If you are using MS-DOS® 6.0 with Doublespace disk compression, please add
the command below to the CONFIG.SYS. (If you are not currently using Doublespace, skip the
command below and continue with step 11.) DEVICEHIGH=-C:\DOS\DBLSPACE.SYS [Enter]

11 Press the [F6] key (2 “AZ" should appear), then press [Enter]. You should see the message:

1 File(s} copied.
Next create an AUTOEXEC BAT file for your boot disk.

e = e B R R VI S

=]

Creating an Autoexec.bat file
For 386 or 486 Computers {For MS-DOS® 5.0 and above)
1. Type: A: [Enter]
2. Type: COPY CON AUTOEXEC.BAT [Enter)
3. Type: PROMPT S$PSG [Enter]
4. Type: PATH=C:\DOS [Enter|
5. Type: SET COMSPEC=CACOMMAND.COM [Enter]
6. Ifyou are using the MOUSE.COM file to load your mouse, add the following line to the
AUTOEXEC BAT: LH MOUSE [Enter]
7. DPress the [F6] key (a “*Z” should appear), then press [Enter], You should sec the message:
1 Filels) copied.
IMPORTANT! After you have created a boor disk, you must REBOOT vour computer. Place the boor disk
I e in drive A: and press [Cerl]-[Alt]-
[Del] at the same time. Your
computer will now reboor, with
Az as the defaule drive, To run
the game follow the instructions
i the section “Running Aces
Over Lurope,” and have a great
time!

Boot disk instructions for ather
DOS formars are available for
downloading from the Sierra
BBS (U.S. 209-683-4463 or
UK. (44) 734 304227). The file
below conrains instructions for a
varicty of systems, After

@ Pilots relax in their squadron’s
officers” club.

Couresy National Air & Space Musew, Smithsonian Dnss
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downloading this file, select the
set of instructions that will match
your system best.

BBS file name: BDALL.EXE

Troubleshooting

Problem: Joystick behavior is
erratic, and rudder pedals don’t
seem to center cortectly.
Re-centering the joystick
doesn’t seem to help.

Possible solution: If you are
using the joystick port on 2
sound card, or a mule-10 card,
the problem may be that the card
is not in sync with your
computer. This problem is
particularly noticeable on fast
systems, We recommend that
you disable the joystick port an your current controller and/or sound card and use a dedicared, spesc-
adjustable joystick card for optimal performance.

Courtesy National Air & Space Museum, Smithsonian Instiwcion

& Army nurses served in dozens of forward combart hospitals.

Problem: I have installed AGF on a compressed drive, and it doesn’t run.

Possible solution: The most common problem encountered when installing AGE on compressed drives is
lack of disk space. The amounr of space that MS-DOS” reports to you as being available is based on an
expected compression ratio. Since many of the AOFE files will be compressed very lirtle, if at all, you will need
more disk space to install AOE properly, even though MS-DOS™ says you have enough space [ree. Since
AOE requires 8 MB of free hard drive space to install, you should have at least 16 MB of free hard drive
space when using disk compression. Note that the 16 MB drive space figure is based on a rypical compression
ratio of 2:1. If your compression ratio is set to a higher rate, you will nesd to free up an appropriate amount
of disk space.

Problem: After upgrading to MS-DOS® 6.0, T can no longer run AOE. T keep getting an “Out of Memory”
CITor.

Possible solution: If you have installed MS-DOS® 6.0 and run the MemMaker utility, it may have
configured your computer’s memory so that there is no longer sufficient conventional memory to run AQE.
See the section on Freeing Conventional Memary in Chapter 6 of your MS-DOS® 6,0 Upgrade manual or use
the Boot Disk Creator option in the AOFINSTALL program. (For instructions, see the Make Bootable
Floppy Disk, page 203.)

Problem: My computer has at least 2 megabytes of memory, but T receive a message saying that [ don't have
enough conventional or cxpanded memory to run Aces Over Erwrope.

Possible Solution: Aces Over Eurape requires 600K (614,400 bytes) of free conventional memory and 1MB
ol expanded memory (EMS). Some of your computer’s conventional memory may be used for device drivers,
LAN drivers, and/or for TSR programs. Furthermore your computer may not be configured to provide
nough expanded memory. Some of your computer's memory will need to be freed up, either by altering
your stare-up files or by creating a boot disk with the install program. To determine how much free memory
you have, use the MS-DOS*® command: MEM [Enter].

207

'



Problem: My compurer has ar
least 2 megabytes of memory, bur
cven after creating a boot disk, 1
still receive a message saying that
Idon’t have enough memory to
run Aces Over Furpe.

Possible Solution: Your
cemputer may be configured to
use the upper memory area for
system hardware or Shadow
RAM and not for expanded
memory. If this is the case, you
may need 1o alter your
computer’s CMOS setup,
Consult your computer system
manual for information on haw
to do this or refer to your
computer system manufacturer
for assistance.

Problem: When trying to load
the program or after running the
program, the computer hangs or
Tam returned to the MS-DOS?
prompt,

Possible Solution: Although your
computer may satisfy all of the
hardware and software
requirements, there may be
configuration or software conflicr
in your compurer while running
Aces Over Europe. Try loading the
program after booting rom a
boor disk.

mithsnn i

Courtesy National Air & Space Musewn

[nstitation

@ A crew chief studies a lerier while
perched on the wreck of 2 He 111,

Problem: My program hesicates or
sound card.

Possible Solution: Run the install procedure from the game sub-direcrory and select “PC Tnrernal Speaker”
for the sound option. If the program operates properly, there may be a configuration problem with your
sound card. Call Technical Support at Sierra On-Line or your sound card manufacturer for assistance in
configuring your sound card for proper operarion,.

locks up during game play. Iam using a SoundBlaster™ of comparible

Problem: My mouse is nor responding,
Possible Solution: Your mouse diver may not be loaded for MS-DOS®

programs. You will need to edit the
autoexec.bat or config.sys files on the boor disk <o include the

command to load your mouse driver.

Problem: The joystick is noc responding properly in the simulation, o
Oprions on irs own.

Passible Salution: Your flight controls selections from the Prefe
devices installed in your computer, or your flight controls ma
from the Preferences Pancl, or disable the joystick with
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the cursor skips through the menu

tences Panel may be inconsisten: with the
y need calibrating. Select the calibrate option
the Alt-] command, For fast computer systems, or far
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optimal ju_vsLick perﬁ)rmauce,
you may need to use a dedicated,
speed-adjustable joystick adaprer.

Problem: The ThrustMaster
Weapon Control System (WCS)
is not responding correctly. '
Possible Solution: You may have
an incompatible version of the
WCS, or the DIP switch sertings
may not be set for Aees Over _
Eurape. The Revision D Model is
the first model compatible wich
Aces Over Eurgpe. Consult your
ThrustMaster owner’s manual for
the appropriate DIP switch
settings for the WCS.

Ervor Messages

If you receive an error message

when playing or installing a
Dynamix game, refer to the
following explanations and solutions.

@ Combart engineers laying
Marsten Matring,

CRC ERROR — This means you have a bad disk. Tt stands for Cyclic Redundancy Check, a way to check

fDn:\El[l'j: E;;IO{T)ETEEEEIIF;::ET{JZZL;& Bwirlz lli]sll;:cans you have a bad disk. {See Replacement
g;;egsigaﬁilzﬁél){E READING DRIVE A or .B — This could indicate you are trying to read high
iegﬁr;%;kg\::lﬂ‘_a:lﬁggzgi;lﬂ?yg}ng&%n\;FflﬂoR‘i’ AVAITT .AB]:]'-T,' Tg:dllt:'f:ol—:;{([\‘:l “G:‘?[t:rl:l ;th .
boot ik (For ncacions, e Crning o Boo, Disk Mumely oge 2007 o

:rl::lg'li"g;l gg;nzguéﬁgsﬁlgiirg%h\ﬁ A— This means y::)u have a bad disk. (See Replacement

Disketres, page 211.)

T gl By A hae G e
“.ROba Iéfb”Sierra On-Line’s Auromated Technical Support Representati .
> - Service in the industry, we offer a 24 hour

As part of our commitment to provide the best Custamer Service 111t hc :41132 “;0 Remscencusihis

: : ine, Tech” romated Technical Suppor rive, has

7 ical 5 .ine, “Robo Tech"— our auzoma : o

automared Technical Support Lin, ' : tigizd , i S
() o our most frequently asked technical questions and is available by cal]lng]om Te Ppp
ANSWETS t0 our ) . sand Isavailable by caling ¢
ll ine at (209} 683-8989 (a touch rone telephone is required for auromated support)
o \ e

I is i - answers to many technical
ic e system in the UKL at this time., but answers to many nical
Thare i utomated voice TEEQONSE SYSTeMm T / = R oot
| ht“‘ i ailable on the Sierra UK. BBS at (44) 734 304227, To speak to an actual Technical Supp
(Juestions are av, = on the Sie LG A e
[[lt']lrc'sentit:vc call (44) 734 303171 Monday through Friday, 9a.m. to 5p.m



The best customer service in the
industry — “You don’t just buy
our games, you buy the support
of the whole company.”

Sierra On-Line is dedicated 1o
helping you with each and every
question or preblem. Whether
it's memory shortages, sofrware
compatibility, or any other issue
affecting our products, we
guarantee your satisfaction.

Customer Service
Conract the Customer Service
Dc[:arl ment, [-800-SIERRA-5,
for issues pertaining to returned
merchandise, back orders,
defective merchandise, and
general game information.

U.s.

Sierra On-Line

Customer Support

P.O. Box 600

Coarsegold, CA 93614-0600

1-800-SIERRA-5
(1-800-743-7725)

EUROPE (UK.}

Sierra On-Line Limited
Unirt 2, Technology Centre
Starion Road

Theale, Berkshire RG7 444
United Kingdom

Technical Support
Direcr questions on hardware
and software comparibility to the
Technical Support Department.
Call {209) 683-8989 in the 1.5,
or (44) 734 303171 in the UK.
for convenient, person-to-person
technical assistance. If you prefer,
you may contact Technical
Suppart by Fax (209) 683-3633
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in the ULS. or (44} 734 303201
in the UK., or by mail. T you
choose to write or fax us with
your request, please give us
derailed information on your
compurer system and the nature
of your problem. In addition,
please include your address and
telephone number should we
need further information.

U.S.

Sierra On-Line

P.C. Box 800

Coarsegold, CA 93G14-0800
Attention: Technical Support

Monday-Friday

8:15 a.m. - 4:45 p.m.
Call (209) 683-8989
Fax (209) 683-3633

EUROPE (UK,)

Sicrra On-Line Limiced
Attention: Technical Support
Unit 2, Technology Centre
Station Road

Theale, Berkshire RG7 4AA
United Kingdem

Monday-Friday

9:00 a.m. - 5:00 p.m.
Call (44) 734 303171
Fax {44) 734 303201

Sierva Technical Support is alse
available through:

Sierra BBS: U.S, {2091683-4463
or UK. (44) 734 304227
CompuServe-GAMAPUB,
Section 11 (Technical Support
D - 76004,2143)

Prodigy

{fur Sierra: Technical Support
[D- WBWY55A)

{for Dynamix: Technical Support
1D- WBWW55B)

America Online

GEnie-Games RoundTzble
(page 803, category 22) or
private e-mail te SIERRA.SUP

CUSTOMER SUPPORT

Ovders

Order games, hint books or
hardware, redeem coupons, use
special discounts, or get a list of
software dealers in your area
where you can purchase Sierra
pames by calling
1-800-326-6654.

U.s.
Sierra On-Line
Sales Deprt.

P.O. Box 978
Qalchurse, CA 93644-0978

For divect ovders:
Call 1-800-326-6654
Fax (209) 683-4297

EUROPE (U.K.) orders:

Call (44) 734 303171
Fax (44] 734 303201

Patch Disks

If you have spoken to 2 Sierra

Technical Support Representative

or have read about an available
patch {repair) disk in our
Interdetion Magazine, please send
in your request to the address
below. Let us know the game,
version number (VER# on the
front of your game disks), and
disk size you are having problems
with.

Sierra On-Line

Patch Disks

Dept. 10

P.O. Box 485,

Coarsegold, CA 93614-0485
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Customer Support

The Sierra
No Risk

Guarantee!

THE PROMISE: We want
vou to be happy with every
Sierra product you purchase
from us. Period. If for any
reason you're unhappy with a
producs, return it within 30
days for an exchange or a tull
reflund—EVEN [F YOU
BOUGHT IT RETAIL!
(Hardware ordered direct
must be returned within 10
days.)

THE ONLY CATCH: You
gorta tell us why you don't like
ir. Otherwise we'll never get
berter. Send it back to us and
we promise we'll make things
right. (If you bought icata
rerail outler, please send your
original sales receipt.)
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Limited
Warranty Notice

We want your continued
business. If you fill out the
enclosed producr registration

card and return it to us, you are
covered by our warranty. If your
software should fail within 90
days of purchase, return ic
directly to us, and we will replace
it free. After 90 days, enclose 510
for 5.23" or 3.5" disks and return
the software directly to us. Sorry,
withourt the registration card you
are not covered by the warranty,
This warranty gives you specific
legal rights, and you may also
have other rights which vary from
state to state.

Replacement Diskettes
Should you receive faulty or
damaged disks, send the original
disk #1 in the size you need (3.5"
or 5.25") to:

ian Institutio:

Uus.

Sierra On-Line

Fulfillment

P.Q. Box 485, Coarsegold, CA
93614

Attention: RETURNS

EUROPE (UK.)

Sierra On-Line Limited
Attention: Returns

Unit 2, Technology Centre,
Staticn Road

Theale, Berkshire RG7 4AA,
United Kingdom

Include a note stating your
compurer type and the size of
diskerte you need {5.25" or 3.5").
We will gladly replace your
program free of charge for the
first 90 days of ownership (please
enclose a copy of your dared sales
receipt with your request). After
90 days there is a $10.00 (£6.00)
charge for 5.25" or 3.5" diskettes.

& USO shows helped keep up

the merale of thousands of Gls.
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& Gls and engineers having & meal
on their airfield’s Marsten Marcing.

Abschuss: German equivalent of
“Kill” or “Victory.”

Abwehr: German intelligence
service

Ace: A pilot who has been
credited with at least five aerial
victories.

Ailerons: The movable surfaces
on an aircraft’s wings that
control its bank.

Altitude: Another term for the
pitch of an aircraft.

Ami: Luftwafte slang for
Americans

Angels: The altitude of a
particular group of aircraft,
Angels 12 means 12,000 feet.
Bandit: An enemy fighter.
Bank: T'he rotarion of an aircraft
abour its longitudinal axis (the
axis running from the tail o the
nose.)

Bogey: An unidentified aircrafr.
Bounce: To surprise an enemy
flight, usually-from hehind.
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Break!: A term used to tell
another fighrer pilot that he is
being attacked and should
quickly take evasive action, as in:
“Bandits on vour six! Break left!”
A brealk is also a fast, tight turn.
Check Six: To look behind your
plane. The rear of any aircraft is
known as the “Six O'clock
Position,” which is the most
faverable place to atrack. “Check
your six” advises you to look
behind your plane to ensure thac
no enemy fighters have crepr up
fram behind.

Clobber College: When young
pilots reported to their combar
outfits, the old hands would tell
them the best tactics ro use in
order to survive in combat. This
period of indoctrination was
known by some as Clobber

College.

Deflection Angle: The angle 2
target is in relation to the aircrafe
shooting at it.

Dicke Autos: German slang for
Allied heavy bombers. “Far Cars™
is the direct translation.

Dive-brakes: Air brakes
equipped on dive bombers used
to keep them from gathering oo
much speed in a steep dive
during the attack run.

Division: Two sections—four
planes. Also known as a Flight.
Dogfight: A twisting, turning
engagement where moves are
met by counter-maves as each
pilot atrempts to put his guns on
the enemy. Indicarive of the
combat style used in WWI
Loosely used it means any air
combar engagement,

Drag: The amount of air
resistance a plane experiences.
The less drag on a plane, the
faster it can fly,

Elevators: The movable surfaces
on an aircraft’s tail asscmbly that
control picch.

Flak: Antiaircraft fire.

Flamed: Shot down a plane.
Flaps: Control surfaces on the
inner part of the wings, They are
used during tzke-off and landing
to increase lift.

Flat-Hatting: Trec-top level,
high speed flying. Te be caught
flat-hatting in the U.S,
guaranteed serious punishment.
Flightleader: The term for the
leader of a division.

Furniture Van: Lufrwaffe slang
for American heavy bombers.
Geschwader: German unit
expression roughly translated to
Wing. There can be fighter,
bomber or ground atrack wings.
G-Force: A measure of
acceleration. One G is equal to
the force of graviry. In steep
turns, 2 plane and pilot will
experience additional G’s. The
human body will lose
consciousness hetween & and

10 G's.

Group: Several squadrens,
usually 3-4.
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Gruppe: German equivalent of
Group.
Hawks: Enemy aircraft.
Holzauge: Lufowatfe term for
Tail End Charlie. Literally
means “Wooden Eye.”
Horrido: Tuftwaffe war cry of
victory.
Indianer: Lufrwaffe slang for
Allied fighters. Means “Indian.”
Jabo: Luftwafte slang for fighter-
bomber.
Jagdgeschwader: Luftwaffe
equivalent of an American
Fighter Wing, Usually the
Geschwader would consist of 1-5
gruppen.
Jagdgruppe: Luftwafte fighter
group.
Joy: A term used to describe
whether or not a flight saw
combat. “No Joy” meant no air
combat was encountered.
Kampfgeschwader: German
bomber wing.
Kette: German term for Vic or
Vee of 3 planes.
Kill: A downed aircraft credited
to a pilot,
Lift: The amount of upward
force generated by an aircraft’s
wings. It is lift that keeps the
plane airborne.
Marsten Matting: The
perforated steel planks laid down
on nearly every American airbase
constructed during the war in
France and the Low Countries,
Pitch: The up and down
rotation of an aircraft abour its
lateral axis (wing tip to wing tip).
[t is controlled by the elevarors.
Roll; The rotation of an aircraft
about the axis running from nose
1o tail. It is controlled by the
ailerons.
Rotte: German term for two
plane element.
Rudder: The conrrol surface on
the tail of an aircraft chat
controls its yaw,

Courtesy Mational Air 8 Space Museam, Smiths:

Schwarm: German cquivalent of
a Finger Four.

Scramble: A quick rake-off to
intercept an enemy flight.
Section: Also known as an
element or pair. A two-plane
tactical unit, including a section
leader and his wingman.
Squadron: Several divisions,
Generally about 12-16 aircraft.
Staffel: German for squadron.
Stick: The contral column in an
aircraft’s cockpit used ta operate
the ailerons and elevators.

Tail End Charlie: The last and

maost vulnerable aircr

altina
formation.

ian Instituion

& WACs aboard a C-47.

Valhalla: Lufowaffe slang for a
la
aircraft.

V.S8.1.: An acronym for the
vertical speed indicarorin a
plane’s cockpir.

Victory: The shocting down of
an enemy aircraft,

Wehrmacht: German Army
Wing: Several groups.

ge formation of enemy

Yaw: The rocation of the aircraft
in the horizonral plane. It is
controlled by the rudder.
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