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Welcome to the Aces of #

the Deep Expansion Disk

The Aces of the Deep Expansion Disk adds to the
selection of missions, U-boats, torpedoes, and patrol
areas you have encountered in the Aces of the Deep
(AOD) simulation. '

This guide will help you install the Expansion Disk
and learn its features. To learn how to play Aces of the
Deep, or to find customer service and technical help,
refer to your Aces of the Deep manual.

System Requirements

Before you can install this expansion disk, you must
have already installed Aces of the Deep or Aces of the
Deep CD. Installing the expansion disk will require about
4 megabytes (MB) of hard disk space.

Installation

1. Afterstarting your PC, insert your Aces of the Deep
Expansion Disk into the appropriate drive.

2. Type the appropriate drive name (usually A: ) and
press [EnTER].

3. Type install [Entzr].

4. Follow the on-screen instructions to install the ex-
pansion files to the correct directory on your hard
drive.

After installation, start AOD or AODCD as before.

Customer
Service
Updates:

For Sierra/Dynamix
software sales and
returns, write
Sierra On-Line
Direct Sales,

P.O. Box 3404,
Salinas CA, 93912
(mark returns
ATTN: Returns).

The Direct Sales fax
is 408-644-2018.

You can now call
206-644-4343 to
reach Automated
Technical Support
or a Technical
Support
Representative.

Sierra now
provides on-line
technical support
via CompuServe,
America Online,
and the Sierra BBS
only.

To reach the Sierra/
Dynamix forum on
CompuServe, use
GO SIERRA.



New Features

After installing the expansion disk, the new fea-
tures will be fully integrated with the simulation.

Mediterranean Historic Missions

There are six new Historic Missions that take place in
the Mediterranean. To undertake one of these missions,
first select SinaLe Mission from the main menu, and then
open the Historic Missions screen. Click on a mission title
to preview it and see if it is set in the Mediterranean. To
begin the highlighted mission, press the SzLect button.
Remember, the conditions for historic missions are pre-
determined—if history is to change, it's up to you.

Mediterranean Careers

You will not be ordered to the Mediterranean
during your career, but you may navigate to and enter
the Mediterranean on your own at any time. Once you
enter the Mediterranean, however, the eastbound cur-
rent through the Straights of Gibraltar will make it
practicallyimpossible to leave again inthat U-boat. (You
still may be transferred out of the Mediterranean to a
new Atlantic command.) Use the current and the cover
of darkness to enter through the Straights. Before June
1940, there will be no Mediterranean bases—you will
have to try to return to a French base for refueling and
new torpedoes. After June 1940, you can end missions at
La Spezia, Italy, and after January 1942, at Salamis,
Greece.

New Gauges

All U-boats have two new gauges, available by
pressing [G], or from the Chief Engineer Voice Tube
menu as Buovancy Gauces. The gauge on the left shows
the compressed air available for blowing ballast tanks.
Theoneontherightshowsthelevel of waterinthe boat.

The Type XXI
Control Room.

Type XXI U-boat

In this simulation, the Type XX U-boat becomes
available in Careers in January, 1943. (Historically, de-
sign work began on the XXl in late 1942, but it was not
deployed operationally until April 1945, just before the
end of the war.) To take command of one in a Single
Mission, select Tyee XXI from the U-boat Type menu in
the Convoy Encounter or Warship Encounter menu
screens.

You may be assigned a Type XXl in any Career that
lasts past January 1943, if your performance merits it.
Keep in mind that Type XXIs are extremely costly, and
only the mostaccomplished and privileged commanders
will be assigned to one. See the "Type XXI" section
starting on page 22 for more.




New Torpedoes

Thisexpansion disk provides two new torpedo types
for use with the Type XXI U-boat exclusively. Check the
Torpedo Room [F6] once the mission begins to see how
many of each you have on board.

T VI LUT (G7e) Pattern Running Torpedo
Range/Speed: 7.5 km at 30 kt
Warhead: 300 kg
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A diagram of the track of a LUT,

The LUT (Lagen Unabhéngiger, or “position-inde-
pendent,” Torpedo), is an improvement on the earlier
FAT. Its programmable approach pattern includes a
second run leg and angle, which allows it to cut across
the course of the convoy from any firing angle, and
provides a much better chance of hitting a target. The
Type XXl can fire the LUT on a sound bearing only, from
depths down to 100 meters.

Program the LUT's run pattern using the Torpedo
Room’s ProGram LuT window. For best effect, you want
thefinal zigzag pattern to cut directly across the convoy’s
course.
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T XI Gnat 11 (G7es) Acoustic Homing Torpedo
Range/Speed: 5.7 km at 24 kt
Warhead: 274 kg

The "Gnat 1I" acoustic homing torpedo tracks a
wider range of ship noises than the Gnat |, and is less
likely to be distracted by Allied noise decoys. The Gnat Il
also can be fired by the Type XXI on a sound bearing
while submerged. (Historically, the Gnat Il was never
tested in combat, but it promised to be much more
deadly than its predecessor.)

The forward end
of a Type XXI with-
out the external
hull in place. The
six bow torpedo
tubes are clearly
visible at the front
of the pressure
hull.




Sonar button

Note: Sonar is
not effective at
speeds over 11
knots. Keep in
mind that active
sonar is inher-
ently noisy: us-
ing it will alert
Allied ships to
your presence,
and continued
use can pinpoint
your location
for the escorts.
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Sonar

Type XXl U-boats are equipped with an active sonar.
Mounted in the front of the conning tower, the SU
“Nibelung” sonar allows you to actively "ping” with
sound impulses to detect and fire on surface targets
while submerged. The equipment can determine target
ranges accurately at over 8 kilometers, at submerged
speeds of up to 11 knots. It covers an arc of 110 degrees
aft on both sides of the bow, increasing to 140 degrees
at low speeds (under 6 knots).

The sonar equipment
covers an arc of 110
degrees aft on both
sides of the bow,
increasing to 140
degrees at low speeds
(under 6 knots).

When used in conjunction with the superb GHG
passive listening hydrophone, the Type XXI’s listening
and location system is decades ahead of any other sonar
system in the world. Use the sonar contact to aim
acoustic homing or pattern-running torpedoes accu-
rately while safely submerged.

To use the sonar, go to the [F5] Tactical Chart
display. Rely on your hydrophones for an initial “pas-
sive” contact. Click on the hydrophone bearing line to
the targetyouwant. The line will turn blue. Turn the sub
towards the hydrophone contact, and then click the
sonar “ping” icon below the chart. If the sonar impulse
finds a contact, the contact’s bearing and range will be
fed into your TDC (Torpedo Data Computer).

Radar

Type XXl U-boats are also equipped with radar. In
contrast to the sonar suite, the U-boat radar equipment
is several years behind Allied gear. Nonetheless, the
“Hohentwiel” antenna and its associated transmitter/
receiver provide you with some early warning of enemy
shipsand aircraft. It canreliably detect surface targets at
ranges of up to 7.5 km, and aircraft out to about 10 km.

Activate the radar via the Watch Officer Voice Tube
menu, or by pressing [R]. (Radar will not work while you
are submerged, even at periscope depth.)

Once you start the radar, it sweeps the entire hori-
zon automatically, and reveals contactsassignal “spikes”
on the green band display. The spike size shows the size
of the contact(s). The spike’s location on the green band
indicates approximate range. (From left to right, the
band represents ranges of 0-10 kilometers in half-kilo-
meter increments.) The readout at the bottom left
provides the closest contact’s absolute (compass) bear-
ing. The readout at the lower right shows the range to
the nearest contact in meters. The radar will continue to
operate until you dive, or go to another screen.

Note: Activate
the radar by
pressing [R], or
from the Watch
Officer Voice
Tube menu.

Note: Allied HF/
DF radio detec-
tion gear can
intercept the
radar signal at
greater range
than the radar
can detect a tar-
get. Using itis a
calculated risk,
especially in the
heavily guarded
North Atlantic.




Aircraft carrier
HMS Formidable
exercising with
destroyers off
Gibraltar, 1943.
Thanks to forces
like this, the Medi-
terranean was a
one-way trip for
German subs.
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Historical
Overview
The Other U-boat War

The German U-boat Command (Befehlshaber der
U-boote—BdU) had many good reasons not to send
U-boats into the Mediterranean.

In the first place, operations in the Mediterra-
nean detracted from the effort in the Atlantic, which
the U-boat Command felt was the decisive theater of the
war. To maintain 20 boats on patrol in the Mediterra-
nean, for instance, required that over 40 boats be
assigned to that theater. Up to one half of the boats
committed would normally be in transit on their way to
or from the patrol area, not to mention those boats
undergoing normal maintenance at their bases. Passage
into the Mediterranean also meant inevitable losses in
transit. The High Command would have to send extra
boats into the Mediterranean to make up for expected

Imperial War Museurm

losses. Even if there had been enough boats for the
Atlanticcampaign (which there were not), siphoning 40
or 50 boats into another theater would cripple that
effort.

_BdU also felt that the Mediterranean was a trap for
submarines. Passing through the narrow Straights of
Gibraltar into the Mediterranean was difficult, butleav-
ing the Mediterranean via that 15-mile-wide gauntlet
was virtually impossible. A very strong current (about 7
knots) ran west to east through the Straights. Boats
entering the Mediterranean could use this current to
advantage, but boats attempting to leave could not do
so submerged, since the current equaled the best sub-
merged speed of a U-boat. A surface transit west to east
past the heavily guarded British base at Gibraltar, even
at night, was just barely possible. Heading the other
direction meant that U-boats were slow even on the
surface, and would be unlikely to escape the strong air

HMS Indomitable

guarding a Malta-
bound convay, Au-
gust 1942, This pic-
ture was taken from
another carrier,
HMS Victorious.
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The British mine-

laying cruiser HMS
Welshman unload-
ing supplies at
Malta, 1942. Malta
was the strategic
key to the central
Mediterranean.
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and sea patrols in and around the Straights. These
conditions meant that any boat that entered the Medi-
terranean, even to help overcome a temporary crisis,
was permanently lost to the Atlantic campaign.

Once inside the Mediterranean, conditions were
still not favorable for U-boat operations. For one thing,
there were few merchant vessels in the wartime Medi-
terranean, and those encountered were likely to be
small. Convoys were few, and those that sailed did so
under very heavy escort, which usually included aircraft
carriers. There were plenty of warships to shoot at, but
these were always difficult targets because of their high
speed and strong escorts. Furthermore, the Mediterra-
nean Sea itself was small and shallow, and its walers
were clear. It was therefore more difficult for U-boats to

Imperial War Museurm

hide from pursuit. Finally, none of the operational zones
of the Mediterranean were outside the range of Allied
aircraft. U-boats were subject to attack from the air
whenever they were on the surface.

These considerations prompted U-boat Headquar-
ters to protest vigorously when, early in September,
1941, Hitler ordered the High Command of the Navy
to send U-boats into the Mediterranean. The strate-
gic situation in that theater, however, in particular
the critical need to maintain supply linesto Rommel’s
Afrika Korps, outweighed BdU’s concerns. The Ger-
mans also sent a strong air flotilla to Sicily to help
neutralize the British base at Malta, from which many
of the ships and planes that were attacking German
supply lines sortied. At the end of September, the first
six Atlantic U-boats entered the Mediterranean Sea.
Four more followed early in November. Command
arrangements were quickly set up, and U-boat bases
established in southern France, Italy, and Greece.

The American

tanker 5.5. Ohio
limps into Malta,
August 1942, En
route with desper-
ately needed avia-
tion fuel, she was
bombed and tor-
pedoed by German
planes, and had a
dive bomber crash
intc her as well.
Her captain, D. W.
Mason, was pre-
sented with the
highest civilian
honor: the George
Cross.
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The Battleship Killers: Italian Frogmen in WWII

For the most part, the ltalian HAvY was
inefféctive in World War I1. But one branch
of the Italian underwater service performed
brilliantly: Italian frogmen were the best in
the world. In the days before SCUBA gear,
Ltalian swimmers, miniature submarine op-
erators, and suit divers set the standard for
operations in this medium.

Two operarions in particular illustrate
their skill. For years, fromman teams spied on
and infiltrated the British base ar Gibraltar
from the neutral Spanish harbor of Algeciras
across the bay. From underwater doors in an
Ltalian merchant vessel interned in Algeciras
harbor, Italian frogmen swam into Gibraltar
to spy and p.&zce expfﬂs.if}e dwmge_r. While
severalships were reportedly damaged by these
operations, the real z(.c'cvn:ciw'fs,érr;mt was the
ongoing intelligence on British fleer and cargo
movements in this heavily guarded base.

L 2

Far more spectacular was the attack
against the main British fleet base at Alexan-
dria, Egypt. On the night of Decernber 19,
1941, the Italian submarine Scire, under
the command. %Fprfrxcf Bm'griresf, app roached
the British base and launched three “Maiali”
miniature submarines. SLC 222, piloted by
Lieutenant V. Martellotta, penetrated the
harbor and attached itself and iis explosive
charge to the tanker Sagona. SLC 221, with
Lieutenant L. Durand de la Penne, ap-
proached and attacked the battleship Val-
iant, while SLC 223 under Lieutenant A.
Maiceglia found the battleship Queen Eliza-
beth, The resudting explosions sent both batrle-
ships to the bottom of the harbor, while the
third explosion damaged the Sagona and the
destroyer Jervis, With one stroke, the Italian
Frogmen crippled the British fleet in the east-
ern Mediterranean. 1he sunken vessels were
later raised and repaived, but it was years

before they rejoined the fleet.

L 4

German naval strategy had always considered the
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Mediterranean an Italian area of responsibility, and it
was the naval and submarine forces of Italy that had
beencarryingontheseawaragainst the British Mediter-
ranean Fleet. The Italian surface fleet, however, was no
match forits British counterpart. Italy’s submarine forces,
although more professional than the surface navy, suf-
fered from poor equipment and lacked an aggressive
doctrine. ltalian submarines, for example, did not have
a diesel air intake tube leading to the conning tower,
relying instead on air valves located on the hull. In heavy
weather, the Italian subs were forced to leave the
conning tower hatch open to provide an adequate
supply of air to the diesel engines. When water entered
the boat through this open hatch, it often damaged

Imperial War Museum

equipment aboard, especially electrical equipment.
Despite these handicaps, the Italian submarine force
had waged fairly effective war against the Allied fleets,
sinking three light cruisers, two destroyers, and a British
submarine, aswell asnine ofthescarce merchantvessels.
In addition, another light cruiser, one other destroyer,
and two more merchantshipswere damagedin the year
before the introduction of German submarine forces
into the Mediterranean.

The dispatch of experienced German U-boats and
crews to the Mediterranean had an immediate effect.
On November 13, U-87 (Leutnant Guggenberger), oper-
ating east of Gibraltar, found the British carrier Ark
Royal and sank her with a single torpedo hit. Twelve
days later, U-337 under Leutnant Freiherr von
Tiesenhausen located the battleship Barham in the
eastern Mediterranean and put a salvo of torpedoes
into her, causing the battleship to capsize and explode
with great loss of life. By the end of the year, the German
submariners had added alightcruiser, a corvette, and 12
merchant ships to their total. These losses, coupled with
the effective interdiction campaign mounted by the
German air forces in Sicily, mine-laying efforts directed

HMS Ark Royal
listing to starboard
as a result of the
torpedo from U-87.
Despite a gallant
effort on the part
of her crew, this
most famous of all
British carriers fi-
nally sank almost
within sight of
Gibraltar Harbor
and safety.
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November 14,
1941. A destroyer
comes alongside
HMS Ark Royal to
remove the last of
her crew.
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at Allied ports, and further contributions by the Italian
forces, took much of the pressure off Rommel’s supply
lines. By January 1842, the Afrika Korps was ready to
resume the offensive.

The naval situation in the Mediterranean was in
stalemate for much of 1942. The U-boats, nowin greater
numbers than ever before, continued to prey on Allied
merchants and warships. In August, for example, U-73
gotaluckysalvo off againstthe 22,600-ton British carrier
Eagle, sinking her. The Allies, on the other hand, pa-
tiently built up their forces, including large numbers of
radar-equipped patrol aircraft. They also resumed their
attacks on the supply lines to the German and Italian
armiesfightingin Africa. Axissupply shortagesbegan to
occur, and gradually got worse. The great battles in the
Western Desert led to a German advance almost to
Alexandria, the main British fleet base in the eastern
Mediterranean. The British army held, however, and
began to ready itself for a counterattack. The longer
German supply lines caused by the advance were once
againvulnerable, and by November the supply situation
for the Afrika Korps was growing desperate.

Imperial War Museum

November, 1942, was the turning point for the
war in the Mediterranean. In late October, the British
Eighth Army under General Montgomery launched a
massive and meticulously prepared attack against the
German and ltalian forces before Alexandria. By No-
vember 4, the Allied army had breached the Axis
front, forcing the decimated Afrika Korps into head-
long retreat, and ending the threat to Egypt. As the
German forces retreated towards Tunisia, more and
more of the North African coast came under Allied
control. The Allies quickly established air and sea
bases in this area, making submarine operations in
the eastern Mediterranean difficult.

Asthe German and Italian armies were being driven
from the eastern Mediterranean, a new threat devel-
opedfartothewest. On November 8, the Allies mounted
a massive amphibious landing on French North Africa
from Morocco to Algeria. Operation Torch, as this land-
ing was known, came as a complete surprise to the
Germans, who had to scramble to bring forces to bear
against this new threat. The primary response came
from the U-boat arm. All available submarines were
vectored against the landing sites. The goal was to
disrupt the suppliesto the Allied armies in the west. This

The British carrier
HMS Eagle and a
battleship of the
Queen Elizabeth
class at sea, 1942.
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Merchant ships in
the harbor at
Algiers unloading
cargo into lighters,
January 1943.
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would give the German High Command time to fortify
and reinforce Tunisia, maintaining this position as a
bridgehead into Africa and preventing the Allies from
establishing control of the entire North African coast.
The effort failed, however, and the Allied armies quickly
closed in on Tunisia. By May, 1943 the Axis armies there
were forced to surrender.

The loss of the North African coast made U-boat
operations in the Mediterranean more difficult than
ever. There were now dozens of Allied air bases stretch-
ing the length of the sea, from which hundreds of radar-
equipped planes sortied to hunt U-boats. It was also
clear that the Allies planned further operations. In July
came Operation Husky, the Allied invasion of Sicily.
Despite hard fighting and a well-conducted defense,
Messina, the last Axis position on the island, fell to
advancing American armored units by August 17. In the

8 ¢ face of overwhelming Allied air and sea superiority, the
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-German defenders successfully evacuated across the

Straits of Messina to Italy.

One of the primary results of the loss of Sicily was
political. Benito Mussolini, who had been in power in

Italy since 1923, was forced to resign. Italian politicians

and military leaders now began to negotiate with the
Allies for an Italian surrender. By September 3, the
documents were signed, but the announcement was
delayed to prevent a German takeover of Italy. Word
leaked to the Germans, however, and the German army
quickly established itself in key positions in Italy, disarm-
ing and sometimes interning the Italian army. That
same day, the first Allied landings in Italy took place.

Allied air and naval strength in the Mediterranean
was now overwhelming. U-boat operations from La
Spezia and Salamis could be carried out only with the
greatest difficulty, and successful attacks on shipping or
on naval forces were becoming rare. The grim German
resistance to the Allied advances in Italy prolonged the
U-boat campaign, but by May, 1944, with the fall of

July 10, 1943. Brit-
ish soldiers unload-
ing stores onto a
Sicilian beach as
part of Operation
Husky, the invasion
of Sicily.
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A Type XXI hull
section at the back
of an assembly
plant. Because Al-
lied bombing often
interfered with the
transport of the
various hull sec-
tions from their
places of manufac-
ture to the assem-
bly yard, shipyards
were forced to
hand-build spare
hull sections to
replace those de-
layed or destroyed
in transport.
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Rome imminent, it was clear that there was nothing
further to be gained by submarine operations in the
Mediterranean. The last U-boat attack in the Mediterra-
neantook placeonMay 19, 1944, when Kapitanleutnant
(Lieutenant Commander) Luhrs in U-453 attacked and
sank the 7,147-ton British freighter Fort Missanabie.

Despite some tactical successes, the U-boat cam-
paign in the Mediterranean must be judged a failure.
The strategic task of the U-boat force was to cut the sea
routes that linked Britain to the wider world. U-boats
were designed to sink merchant vessels, and there were
precious few of these targets available in the Mediterra-
nean. The Allies could absorb the warship losses there
because of their tremendous superiority over the naval
forces of the Axis. Operations in the Mediterranean
made only a minimal contribution to the main task, and
compromised the Atlantic battle.

To give but one example of how this diversion

20 ¢ affected the larger campaign, consider the situation at
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the start of Operation Drumbeat, the campaign against
shipping along the American east coast which openedin
January, 1942. Because of commitments in the Mediter-
ranean and the area just west of Gibraltar, the U-boat
Force was able to send only five boats against the United
States. During a time when every U-boat dispatched
west against the U.S. coast was setting new records for
sinkings, almost 40 U-boats, some of them the large
Type IXs, were tied down in relatively unprofitable
operations in and near the Mediterranean. The highest
sinkingtotals of the warwere established by a force that
never exceeded 12 boats in the operational area. Had
extraboatsbeen available for operationsin the Atlantic,
sinkings would surely have been greater.

Germany needed to concentrate all of its resources
on the decisive front. The Mediterranean U-boats were
continually harassed from the air and sea, and despite
some successes sinking Allied warships, they made al-
most no contribution to the tonnage war against the
merchant convoys. In sending U-boats to the Mediterra-
nean, Germany essentially blunted one of the most
effective strategic weapons it possessed.

Type XXI U-boat
hull sections at the
Blohm and Voss
shipyard, Ham-
burg. Allied bomb-
ing seriously inter-
fered with Type
XX construction
and assembly.
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Surrendered Type
XXI U-boats at
Loch Ryan, Scot-
land in 1945,
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Type XXI:
The First True Submarine

Type XXI

Crew: 57

Length: 76.7 m

Displacement:1,621tonssurfaced, 1,819tonssubmerged
Top Speed: 15.6 kt surfaced, 17.2 kt submerged
Range: 11,150 nm at 12 kt surfaced, 285 nm at 6 kt
submerged

Dive Depth: 200 meters (test depth)

Torpedo Tubes: 6 (bow)

Guns: 2 twin 2-cm. antiaircraft cannon

The Type XXI U-boat was the first submarine
designed to spend most of its time underwater. Be-
sides the improved underwater performance due to its
huge battery capacity, the Type XXI had new and im-
proved active and passive sonar systems, a radar set, a
hydraulic semi-automatic torpedo loading system, tur-
reted antiaircraft guns, new torpedoes, a schnorkel for
underwater battery recharging, and the ability to fire its
weapons on sound bearings alone from depths to 100
meters. Inaddition, the Type XXl could dive to previously

Imperial War Museum

unheard-of depths (over 300 meters). With its batteries
fully charged, the Type XXI could travel underwater at
its top speed for four hours. It also featured several
improvementstocrew comfort, including alarge freezer,
showers, and a heating and air conditioning system. Far
ahead of its time, this revolutionary craft entered pro-
ductiontoolatetofireatorpedoinanger. When thewar
ended, however, over 100 of them were in various
stages of training and fitting out. The story of its devel-
opment poses one of the most interesting “might-have-
beens” of the war.

By late 1941, it was already clear that the U-boats
were losing ground to increasingly numerous and so-
phisticated Allied escort forces. In particular, the slow
underwater speed and short submerged endurance of
the Type VIl and IX boats were handicaps that would
soon doom the U-boat fleet. Continued success in the
Battle of the Atlantic would require new submarine
designs capable of high underwater speeds.

German scientists and engineers had been working
on the problem for years, and had already proposed
several new technological solutions. The most promis-
ing of these was the brainchild of Professor Hellmuth
Walter—the use of hydrogen peroxide as a fuel. Walter

Another view of
the Type XXl boats
in Allied hands at
Loch Ryan. From
left to right, they
are U-2502,
U-3514, and
U-3017.
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A late-model
Walter boat de-
stroyed by Allied
bombing. Several
different hydrogen
peroxide-fueled
designs were built,
but none became
operational.
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designed a closed-cycle hydrogen peroxide engine for
submarine use that promised fantastic increases in un-
derwater speed. As early as 1939, Admiral Dénitz, head
of the U-boat arm, approved an experimental projectto
build a small hydrogen peroxide boat. This prototype
(named V80) attained unprecedented submergedspeeds
of up to 26 knots.

With the success of V80 apparent, permission was
given to build larger prototypes. But the hydrogen
peroxide systemwas notwithoutproblems. Chiefamong
these was hydrogen peroxide’s extreme corrosiveness,
which caused great difficulties in handling and storing
the material. The containers for the chemical, for ex-
ample, had to be lined with rubber to prevent damage
to the tanks. The Walter system also required huge
amounts of the chemical, which meant that any opera-
tional design would have to be huge as well. Even the

production of the hydrogen peroxide itself was a prob- .

lem. Germany had only one facility capable of manufac-
turing industrial quantities of hydrogen peroxide, and
the output was far too small to provide fuel for a vast
fleet of submarines. If the Walter system was to be used,
a great deal more plant capacity would have to be
constructed.

The Walter prototype was shown to the commander
of the German navy in February, 1942, but aroused little
interest. The main objection from the naval staff was
that the shipyards were already fully employed in con-
structing proven U-boats such as the Types VII and IX.
The staff resisted the idea of switching construction to
an untried experimental design. To resolve the out-
standing issues of design and construction, Admiral
Doénitz called a meeting at his Paris headquarters for
November, 1942.

At this meeting, Professor Walter presented his
design for a full-sized operational U-boat that would
use his hydrogen peroxide system for propulsion. To
overcome the fuel storage problems, Walter designed a
vessel with two pressure hulls, one above the otherina
“figure 8" structure. The lower level would serve as a
single huge hydrogen peroxide tank, while the upper
hull would contain crew, weapons, and machinery.
Although technically feasible, it was quickly apparent
that there would have to be a greatdeal of further work
onthe Walter design before it would produce an opera-
tional U-boat. Germany simply did not have the indus-
trial capacity to build conventional boats to meetimme-
diate wartime needs, as well as new designs using
unproven and complex technologies.

This meeting might have ended the attempt to
develop high-speed U-boats. However, two engineers
at the meeting, Schirer and Brécking, suggested an
alternative. If all the submarine force wanted was more
underwater power, why notsimply fill the lower part of
the Walter double-hull design with conventional stor-
age batteries? A quick calculation demonstrated the

’ I
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One of the hull
sections of a Type
XXI U-hoat at the
Blohm and Voss
shipyard, Ham-
burg. The “figure
8" pressure hull
configuration char-
acteristic of the
Type XXl is clearly
visible.

R
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feasibility of the idea. The theoretical work was com-
pleted by January, 1943, and a detailed plan and a set of
working drawings were ready by July. On Friday, August
13, 1943, permission was granted to start production.

The new design, now officially known as the Type
XXI, included several other innovations in addition to
the new battery layout. The torpedo loading procedure
was to be partially mechanized with a new hydraulic
loader, which would greatly reduce torpedo reloading
times. The torpedo tubes were modified to allow firing
weapons at depths to 100 meters, and several new
torpedo designs proposed to make use of them. A new
depth-keeping system was installed that used water
pressure to help regulate depth. Crew comfort was
improved with the addition of large freezers to help

26 & keep food fresh. Also in the works was a new electronic
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sensor suite, including radar, radar warning receivers,
new underwater listening gear, and an active sonar.

All of these innovations added to the projected
construction time of the boat, however. Admiral Dénitz,
unhappy with the current schedules, contacted the new
Reich Armaments Minister, Albert Speer, to see if the
schedules could be accelerated. The Armaments Minis-
try proposed a new assembly-line construction method,
inwhich the various sections of each new boat would be
constructed at a number of sites, and then transported
to the shipyards by barge for final assembly and weld-
ing. These widely-scattered production lines also would
be less vulnerable to Allied bombing, which was already

Unassembled hull

sections for the
Type XXI U-boats.
The assembly-line
construction tech-
nique adopted for
the Type XXI
made it possible
to build these
large craftin a
fraction of the
time it took to
construct earlier |
models.

starting to interfere with production of many materials. ¢ >~



The business end
of an uncompleted
Type XXl at the
U-boat assembly
facility in Ham-
burg, 1945.
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On May 12, 1944, considerably ahead of the original
production schedule, the first Type XXI U-boat (U-2507)
was launched at the Blohm and Voss shipyard in Ham-
burg. There were a number of teething troubles associ-
ated with the new boat, largely because no prototype
had been constructed. The first several boats to come off
the ways were therefore used to test the concept and
suggest changes and refinements that could be applied
to boats still under construction. Considerable time was
spent training crews and working up each boat before

28 & assigning it to combat duty.
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The first operational Type XXI U-boat, U-2571, com-
manded by Korvettenkapitan Adalbert Schnee, was not
ready to sortie until March 18, 1945. Minor damage and
incidental problems kept U-25717 in portin Norway for a
further month and a half. The boat did not actually put
to sea until the end of April, just days before the end of
the war. KK Schnee received the surrender order of May
4, 1945, while at sea. When he ran across a British flotilla
protecting the cruiser Norfolk, however, Schnee could
notresistmounting amock attack. The high underwater
speed and very quiet operation of U-2577 made it easy
topenetratethe heavy escortscreen. Schnee approached
the cruiser until it filled his periscope, then broke off the
attack and dove away to safety.

The various hull
sections of this
Type XXl are in
place, but not yet
welded together.
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Two Type XXI
U-boats in the ship-
yard. Below the
torpedo tubes is
the "Balkon Gerat”
underwater listen-
ing array.
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The Type XX U-boat was the first true submarine—
the first capable of operating underwater for most of its
mission. There is no way to know what impact this
magnificent design would have had on the Battle of the
Atlantic had it been available earlier. Allied merchant
ship construction would probably have been able to
cope with the losses inflicted by a small to moderate
number of Type XXlIs. When the war ended, however,
the German navy had commissioned over 100 of the new
boats, with many more on the way. Large numbers of
Type XXls, if available early enough in the war, might
have made the Atlantic impassable to convoys, and
forced England to eventually negotiate for peace. With-
out them, however, Germany could not hope to stem
the torrent of merchant ships bringing Allied bombs,

¢ planes, and troops within reach of its heartland.

Credits

Producer ..o,
Lead Programmer,

Project Management
Program ming s

Mike Jones

...Langdon Beeck
Miles Smith,
Peter Lukaszuk
Historian, Associate Producer ......Dennis Kilgore
Art Director ......c.cvivvivvivvennns Jarrett Jester
Additional Art................c.o......... Bruce Powell,
Peter Lewis,
Damon Mitchell

Additional Sound.........................Ken Rogers
Additional Music..........................Tim Clarke,

Jan Paul Moorhead
Quality Assurance Manager ........Dave Steele

Lead Tester........ccovevvivvninnnnen.. Alan Roberts

Testing .cvcceiecieceesiieeee v ennene . A@ron Anderson,
Barbara Beyer,
Gary Stevens

Manual Credits

Writers .....coceeeveeviicsveeeie e Dennis Kilgore,
Kurt Weber
Editor cooeeveeeeeiieieececvie e Kurt Weber
Design and Layout .......ccceveeernn. Sue Roberts
Publications Manager .................. Kevin Lamb

Special Thanks

Melanie Lachs

2 of ihem

U-2513, a Type
XXI U-boat, in
American hands at
Key West after the
war, Captured
Type XX U-boats
had a major influ-
ence on post-war
submarine designs
in all the Allied
countries.

“ukl i« DT

National Archives

31



IT IS ILLEGAL TO MAKE
UNAUTHORIZED COPIES OF THIS SOFTWARE

This software is protected under federal copyright law. It is illegal to make or distribute
copies of this software except to make a backup copy for archival purposes anly. Dupli-
cation of this software for any other reason including for sale, loan, rental or gift is a
federal crime. Penalties include fines as high as $50,000 and jail terms of up to five
years.

— RNy
Dynarmix:

PART OF THE SIERRA FARILY
Sierra On-Line, Inc. supports the industry’s effort to fight the illegal copying of personal
computer software, Report Copyright Viclations To:
SPA, 1730 M Street N.WV. Suite 700,
Washington, D.C. 20036 - (202) 452-1600

This manual, and the software described in this manual, are copyrighted. All rights are
reserved. No part of this manual or the described software may be copied, reproduced,
translated or reduced to any electronic medium or machine-readable form without the
prior written consent of Sierra On-Line, Inc., 3380 146th Place SE, Suite 300, Bellevue,
WA 98007.

@ and ™ dasignate trademarks of, or licensed to Sierra On-Line, Inc. © Sierra On-Line, Inc. 1995, All rights reserved. Printed in the USA.

IBM®, PC® are trademarks of Internatisnal Business Machines Corporation. Microseft®, MS-DOS*, Windows™, are trademarks of Mi-
crosoft Carporation.

Limitations on Warranty

UNAUTHORIZED REPRESENTATIONS: SIERRA WARRANTS ONLY THAT THE PROGRAM WILL PER-
FORM AS DESCRIBED IN THE USER DOCUMENTATION. NO OTHER ADVERTISING, DESCRIPTION, OR
REPRESENTATION, WHETHER MADE BY A SIERRA DEALER, DISTRIBUTOR, AGENT, CR EMPLOYEE,
SHALL BE BINDING UPON SIERRA OR SHALL CHANGE THE TERMS OF THIS WARRANTY.

IMPLIED WARRANTIES LIMITED: EXCEPT AS STATED ABOVE, SIERRA MAKES NO WARRANTY, EX-
PRESS OR IMPLIED, REGARDING THIS PRODUCT. SIERRA DISCLAIMS ANY WARRANTY THAT THE
SOFTWARE IS FIT FOR A PARTICULAR PURPOSE, AND ANY IMPLIED WARRANTY OF MERCHANT-
ABILITY SHALL BE LIMITED TO THE NINETY (30) DAY DURATION OF THIS LIMITED EXPRESS WAR-
RANTY AND IS OTHERWISE EXPRESSLY AND SPECIFICALLY DISCLAIMED. SOME STATES DO NOT
ALLOW LIMITATIONS ON HOW LONG AN IMPLIED WARRANTY LASTS, SO THE ABOVE LIMITATION
MAY NOT APPLY TO YOU.

NO CONSEQUENTIAL DAMAGES: SIERRA SHALL NOT BE LIABLE FOR SPECIAL, INCIDENTAL, CONSE-
QUENTIAL OR OTHER DAMAGES, EVEN IF SIERRA IS ADVISED OF OR AWARE OF THE POSSIBILITY
OF SUCH DAMAGES. THIS MEANS THAT SIERRA SHALL NOT BE RESPONSIBLE OR LIAELE FOR LOST
PROFITS OR REVEMUES, OR FOR DAMAGES OR COSTS INCURRED AS A RESULT OF LOSS OF TIME,
DATA OR USE OF THE SOFTWARE, OR FROM ANY OTHER CAUSE EXCEPT THE ACTUAL COST OF THE
PRODUCT. IN NO EVENT SHALL SIERRA'S LIABILITY EXCEED THE PURCHASE PRICE OF THIS PROD-
UCT. SOME STATES DO NOT ALLOW THE EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSE-
QUENTIAL DAMAGES, SO THE ABOVE LIMITATION OR EXCLUSION MAY NOT APPLY TO YCU.

¥OU ARE ENTITLED TO USE THIS PRODUCT FOR YOUR OWRN USE, BUT MAY NOT SELL OR TRANS-
FER REPRODUCTIONS OF THE SOFTWARE, MANUAL, OR BOOK TO OTHER PARTIES IN ANY WAY,
MOR RENT OR LEASE THE PRODUCT TO OTHERS WITHCQUT PRICR WRITTEN PERMISSICN OF SIERRA,
YOU MAY USE ONE COPY OF THE PRODUCT ON A SINGLE GAME MACHINE, COMPUTER, OR COM-
PUTER TERMINAL. YOU MAY NOT NETWORK THE PRODUCT OR OTHERWISE INSTALL IT OR USE IT
ON MORE THAN OME GAME MACHINE, COMPUTER, OR COMPUTER TERMINAL AT THE SAME TIME.






