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A NOTE FROM THE DESIGNER...
This simulation was inspired by the
book "CLEAR THE BRIDGE" by
Richard H. O'Kane, commander of
the USS TANG during World War ll.
My hope was to capture in this simula-
tiorl some of the tense situations, quick
decision making, and decisive action
so characteristic of World War ll under-
sea combat. The design of this product
included extensive research, examrna-

SIOMEIEfi

tion of actual WWll submarines, and assistance of both
current and former submariners. The software includes a
number ol specially designed subsystems, including a

dynamic map generation module
(loosely based on the mathematics

of f ractal curves), simultaneous
processing of data for five separate
graphic battle station screens, and
a detailed simulation of Japanese
anti-submarine tactics.

We hope that this simulation will
provide enjoyment for the new
player, a sustained challenge for
the avid gamer, and perhaps a
glimmer of recognition to all those
who kne\ / or heard tales ol those
intrepid American undersea
warriors ol the Second World War.

Happy Huntingl
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MISSION BRIEFING

INTRODUCTION
SILENT SERVICE is a detailed simulation of World War ll submarine missions in
the Pacific. lt places you into the role ot submarine captain, presents you with the
same inlormation, problems, and resources available to an actual sub captain.
Included are numerous scenarios, options. and play variations. Five detailed battle
station screens, numerous commands, and realistic graphics and sound etlects
combine to provide a dramatic level of realism and playability.

As is detailed later, US submarines played a crucial role in stemming the tide
of Japanese imperialism and winning the war in the Pacilic. The primary mission
ot the American Silent Service was to take on the Japanese Navy in their home
waters and to neutralize the Japanese Merchant Marine. Assubmarinecommander
in this elite torce, you will be evaluated based on the number and types of ships
which you sink.

The first group of scenarios recreate actual historical siluations and require
- a variety ol ditferenl tactics. They are uselul for becoming acquainted with the

mechanics ot this simulation, practicing specific situations, or for quick games.
The real test of a submarine/s skill however, are the Patrol scenarios. Here you will
encounter an almost inlinite variety ol situationsas you seek out and attack enemy
convoys. With a limited number ot lorpedoes and fuel, your goal is to sink a maxi-
mum tonnage ot enemy shipping and bring yoursub successfully back to base.

As an accurate simulation ol a real-life siluation, there are numerous details,
subtleties, and features included in the simulation. The beginning player may
salely defer the consideration ot some ol these lactors unlila fewgames are
completed. The "Ouick Stari" section below is designed to allow experienced
players to boot the program and play without reading the extensive documenta-
tion which follows. Howsver, your enioyment ol this simulation will be enhanced
byan understanding of thetactics, missions, equipment, and history ot submarine
combat as detailed in the remainder of this document.

QUICKSTART
Like most peopleyouare probably anxiousto load upthis productand get started!
We otferthis "quick start" to get you going with whal we callthe JG perspective.
This is the viewpoint of a new LieutenantJG (Junior Grade), eager for battle,
anxious to experience first-hand the challenge of submarine combat. When you
decide to investigatethis simulation in-depth, you will need to thoroughly revrew
the contents ofthis operations manual. But, for you JG's. grab your seabag, follow
the short sea orders below, and let'sgol

1. ReviewtheSUBMARlNECONTROLSand COMBATCONTROLS sectionsto
give you an idea ol how to handle your submarine.

2. Look overtheCONNlNG TOWER MENU and BATTLESTATION SCREENS
sectionsto understand the options available to you on each screen.

3. Locate your loading instructions and load the program into yourcomputer.

4. ChooseTorpedo/Gun Practice ora Convoy Action scenario. (Stick to scenario 1

or2 untilyou learn to maneuverand attack with your submarine.)
5. Choose difficulty level 1 (trainee).
6. Turn off all reality level factors.
7. Good luck!



MISSION BRIEFING

TARGET IDENTIFICATION PRACTICE
A vitalskill which each sub captain must possess is the ability to

recognize and identily enemy targets. lf you select one of the dangerous
Patrol Mission scenarios you will be given a chance to refresh your target
identilication skills. Look up the ship requested {example: Japanese
"Type l" Destroyer) in this Operation Manual. Determine which ol the four
ship silhouettes displayed on the screen matches the silhouette in the
Operations Manual. Type the number ol the matchlng silhouette (1, 2,3,4).
lf you correctly identily the ship you may proceed on your patrol. lf you are
incorrect, you will be re-assigned for furthertraining and will proceed to
Torpedo/Gun Practice at Midway lslanc

LOADING INSTRUCTIONS
coMMoDoRE64/128

Belore loading, be sure your ioystick is installed in port 2, nearest the back of
the computer.

ll you have a Commodore 128. placethe computer in C-& mode by holding
down the CO[,IMODORE key while turning on the computer. C-gand128:type
LOAD"'",8,1 then press RETURN.

Leave the game disk in the disk drive at alltimes.
Thefunction keys "F1" through FS" relertothe keysf1-f8 onthefar right

of the keyboard.
At some point, you may wish to clearthe Submariner's Hallot Fame rankings.

To dothis, bootthe machine, type LOAD "CLEAR'18then press RETURN.
When the computer responds with "READY'l type RUN then press RETURN.

COMMODOREAMIGA
Start your Amiga with Kickstart (version 1.1 or higher), then eiect the Kickstan

disk and insert Silent Service. lt wall load automatically. Leave the disk in the drive
during the game. You can use eitherthe mouse (in port 1)or ajoystick (in port 2)to
playthegame.
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ATARIXL/XE
This program requires an ATARI 400/800/1200 XLIXE computerwith at least

48K of memory and adisk drive. Toload the program, remove all cartridges from
the computer, insert thegame disk in your disk drive, and turn on yoursystem s
power. Theioystick should be connected tothelirst joystick co4nector.

The tunction keys "F1" through "F8" refer to SH IFT-1 (l) through SH lFf-8 (@ ).
The"F/" function may also be selected by pressing theSTART key.

ATARIST
llyourcomputer hasTOS already installed in ROM, simply place the Silent

Service disk in yourcomputer and turn it on. Leave the disk in the drive during play.
llyou havean early-version STwith no ROM TOS chips, insert your Atari TOS

disk in the drivetirst, then turn on the computer. When the desktop appears,
remove theTOS disk and insert the Silent Servicedisk. Then pressthe ESC key to
displaythe contents ofthe SilentService disk. when the contents appear, use the
lefl button to double-click on the folder called AUTO. The AUTO folderwillopen to
show a program called SERVICE.PRG. Double-click on this program and you will
start Silent Service.

APPLE ll Family
Plug in yourjoystick. You must have a joystick to play the game.
PresstheCAPS LOCK key. Caps lock must beDowN to playthegame.
Placethe game disk in the disk drive and turn on the computer. The game boots

automatically. Leavethedisk inthe drive while playing,
The "F7" lunction key is eitherthe ioystick lire button or the RETURN key,

depending on the selection screen. Follow the instructions on the screen.
To get the latest intormation on program and instructions updates, boot your

Apple with a DOS 3.3 disk. Then remove it, insert yourgame disk, type RUN
MANUAL UPDATES and press RETURN.

IBM PC oTTANDY l(x)O
NOTE:Your IBM PC must have a color graphics card toplaythis game. You may

use either keyboard orjoystick to play.
Placethe game disk in yourdisk drive and turn on the computer. The disk will

boot automaticallv. Leavethe disk in the drive.
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OPTIONS
Upon Ioading, you will be allowed to select the scenario, options, and skill factors

you wtsn lo use.

SCENARIOS
There are thrce types of scenarios. "Torpedo/Gun Practice" places you outside

the American base at Midway lsland. Four old cargo ships are anchored there
as torpedo and gunnery practice targets. The second set of scenarios: "Convoy
Actions'l recreate various aclual submarine attacks on a convoy. "War Palrols .

allow you to command an entire patrol, beginning at the submarine bases at
N,4idway, Brisbane, or Fremantle; continuing through a number of convoy
actions:and concluding with a return to base.

SKILL LEVELS
You may select from one of four skill levelsi "MIDSHIPMAN",

"LIEUTENANT". "COMMANDER" or "CAPTAIN". The skill level alfects the
accuracy ol torpedo runs, damage sustained from depth charge attacks, the
skills of enemy lookouts and sonar operators, as well as other factors. The
"MIDSHIPMAN" level is designed to provide a challenge for beginning players.
The "COMMANDER" level is designed to be historically accurate. The
"CAPTAIN" level is intended for the exDert sub driver. Press 1, 2, 3 or 4 to
change the skill level.

REALITY LEVELS
In addition, you may customrze the simulation with va.ious "reality levels': Each

level introduces an element which makes the simulation both more realistic and
more ditlicult. To select the reality levels, use the joystick to move the tlashing
asterisk and press the trigger to toggle the YES/NO indicator.

1) LIMITED VISIBILITY
lf this level is selected enemy ships which are beyond radarlsonar range will not
appear on the map displays. Enemy ships which were detected but have moved
out of range will blink slowly at their last known position. lf this level is not selected,
all enemy ships will appear on the map displays regardless ol their range or
location.

2) CONVOY ZrG-ZAGS
lf this level is selected enemy convoys will "zig-zag" (change course) at regular
intervals. ll this level is not selected, cargo ships will steam straight ahead unless
they are attacked by torpedoes o. encounte. land masses.
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3) DUD TORPEOOES
lf this level is selected some ol your torpedoes may be duds, especially during
the year$1942-1943. Dud torpedoes may hit the enemy but wiil not explode,
only the splash will be seen.

4) PORT REPAIRS ONLY
lf this level is selected repairs will no longer be accomplished automatically 'rvhlle
in battle or on patrol. Once an item of major equipment is damaged, it may not
be repaired.

5) EXPERT DESTROYERS
lf this level is selected certain enemy convoys will be escorted by "expert

destroyers. These escons are more persistent and have better trained sonar
oPerators.

6} CONVOY SEARCH
lf this level is selected convoys will not always appear within radar range. You will
need to search them out. Far otl convoys are best sighted by performing a 360

degree periscope/binocular sweep of the horlzon.

7} ANGLE.ON.BOW INPUT
ll this level is selected the computer will no longer calculate the Angle on the Bow"
for torpedo shots. You must enter the angle yourself based on periscope obser-
vations. Be sure you understand the workings ol the Torpedo Data Computer
betore attempting this level. Recommended lorexperienced players only.

DIFF]CULW LEVEI,,S
The skill leveland reality levels you select combine lo produce an overali d ifficulty

lactor f rom 1 to L Th is ditliculty factor and the tonnage wh ich you sink will deter-
mine your ranking in the "Submariner's Hall of Fame" at the conclusion of your
mtsston.

Once you are satisfied with the skill and reality levels, press 'Fl" to load the
remainder of the game and begin play.

Additional dala may be loaded at this time. When loading is completed you
will appear in the conning tower (or the Patrol Navigation i.,lap il you selected
a War Patrolscenario) and the action will beginl

TERMINOLOGY
PortThe left sideoltheshiP.
Slarboard: The right side ol the ship.
Bearlng: The direction you are looking.
Headlng: The direction your shrp is goin9.



SIMULATION SPECIFICATIONS

CONTROLS
Allof thelollowing controls have keyboard equivalents that can be found on the

Keyboard Commands chart on the inside front cover ofthe manual.

WAR PATROL CONTROLS
SeetheWAR PATROL BATTLE STATION descriolion.

SUBMARINE CONTROLS
Submarine conlrols are available primarily atthe Maps and Charts or Gaoges

and /nsa.uments battle stalions.
Ralte or Lower Perlscope: Press the "P" key on the keyboard. (AtariST and

Amiga: You can also selectthe periscope icon on the mouse rnenu.)This command
raasesscope ilit's down, and lowers it itit's up. lt also sets the visuat beadng (the
direction you're looking) to be the same as the sub's headlng (the direction thesub
isgoing). You can usethe periscope (in daylightonly) downlo a maximumdepth
of 44 feet.

Throtde (Speed): Keys "0" through "4" controlthe sub's speed. "0" = allstop
(silent running);"1" = 1/3 speed;"2" = 2/3 speed;"3" = Fullspeed "4" = Flankspeeo.
(AtariST and Amiga: You can also select speed by clicking on theihrot e icon in
themouse menu.)

Rgverlq Press "R" on thekeyboard to reverse the engines. (AtariST and Amiga:
You can reverseengines by clicking on the"Reverse" icon inthemouse menu.)
Tochangespeed whilein reverse, adjusl the throttle, thensetect Reverseagain
Note that the turning etfect otthe rudders is reversed when the sub is moving
in reverse.

Dlvs: To dive, pulldown o.toward you ("south") on the joystick. (lf using a
mouse, click on the downward arrow ot the sub control icon_)This causesthe
subto increase iis depth. When you have reached the desired depth, cancelthe
command by pushing up or away ("north") on thejoystick. (Mouse: Click the center
or upward arrow otthesub control icon.)

In scenarios before August, 19|j} your maximum sale depth is 30Oteet;after
August, 1943 your maximum safe depth is 425feet.

Surtace: To surlace, push uporaway ("north") onthejoystick. (lf using a mouse,
click on the upward arrow ot the sub control icon.) This causesthe sub to rise
toward lhe surtace. When you have reached the desired depth, cancelthe
command by pulling down ortoward you ("south")on thejoystick. (Mouse: Click
the center or downward arrow otthe sub controlicon.)

Lelt Rudd€r: Press thejoystick to the left ("west")lor Lett Rudder; press again
lor Full Lett Rudder. (lf using a mouse, click on the lett arrow ofthesub control
icon.) Thisturns thesub toward the lett (port): il looking on the Mapscreen, you
willseethe subturn counterclockwise. To cancel, pressthe joystick to the right.
(Mouse: click on thecenleror left arrow ot the sub control icon.) Note: Turning the
subchanges itsheadlng.

RlghlRudden Press the joystick to the right ("east") for Right Rudder;press
again lor Right Full Rudder. (lf using a mouse, click on the right arrow ofthe sub
control icon. ) This turns the sub toward the right (starboard); if looking on the Map
screen, you willseelhe sub turn clockwise. To cancel, pressthejoystick to the lett.
(Mouse: click on thecenter or left arrow of the sub controlicon.)
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Csrcet To cancel all turn and divecommands, press theRETURN key. (Atari
ST and Amiga can cancel by clicking in the center ot the sub control icon.)

Blow Emergency Tanks: Press CONTROL E to blow emergency tanks. This can
halt an otherwise fataldrive, and usually bringsyour subto the surface. You may
perform this only once perengagement.

COMBATCONTROLS
Combat controls are available primarilywhen atthe Periscope/Binoculars battle

station.
ldentit: Pressthe"l" key lo identify the target under the crosshairs in the

periscope/binoculars. (AtariST and Amiga can identify by clicking in the lD area.)
Flre ToDedo: Press the "T" key to fire a torpedo al the target under lhe white

crosshairs. (AtariST and Amiga can fire by clicking on the torpedo icon.) Bow or
aft tubes will be selected automatically depending on which facesthe target more

'directly. Note that lourtorpedoes and gun shells (total) may be active at any one
time. lf a fitth shot is lired belore the first is linished, the lirst willend prematurelt
and the new shot is launched. See the 'TorDedoes section of SUBMARINE
TACTICAL OPERATIONS for more details.

Flre Oeck Gun: Pressthe G" key to fire the lour-inch deck gu n at the target
underthe white crosshairs. (AtariSt and Amiga can lire the gun by clicking on the
deck gun acon.)The gun may be lired only when your sub is on the surlace. The
range is automatically set to the TDC range ol the target at which you are aiming.
Seethe"Deck Gun" section ol SUBMARINE TACTICAL OPERATIONS tor more
details.

Increase Gun Defleclion: Press the '+ key to increase deck gun deflection by 25
yards (AtariXL,/XE: Press the > ' key). Each additional press adds 25 more yards
to the deflection. You wantto increase dellection when the target is moving away
lrom you.

Decrease Gun Detlection: Press the "-" key to decrease deck 9un dellection by
25 yards {Atari XL/XE: Press lhe "< key). Each additional press subtracts 25
more yards from the deflection. You want to decrease delleclion when thetarget
is moving toward you.

Fotate View Lett Press the joystick left to rotate the view letl on the Peiscope/
Binoculars ot Btidge screens. (N,louser place the mouse arrow on the left handle or
left horizon and hold down the left button.) To increasethe rotation speed, hold
down thelire button while pressing the ioystick over. {Mouse: hold down both
buttons.) Rotating the view changes its bearing.

Rotate View Right Press the joystick right to rotate the view right on the
Petiscope/Binocula's and 9ridge screens. (Mouse: placethe mouse arrow on
the right handle or right horizon and hold down the lelt button.) To increasethe
rotation speed. hold down thefirebutton while pressing theioystick over. (Mouse:
hold down both buttons.)

Angle-on-Sow Enlfy: ll playing with this realily level, you should enteran angle-
on-bow value trom -180 to +180 before you fire a torpedo at the target. Enter a
nqgative value il the sub s line of sight is to the left (port) ot the target's heading
(from thetarget's standpoint); use a positivevalue it thesub's line ofsight islothe
right (starboard) of the target's heading.
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To begin the entry, press the"A" key. Change the angle shown by holding the
joystick left or right: lett for negative, right for positive (lBM: use the left/right cursor
keys.) When you have reached your chosen angle, press thelire button. You may
then fire a torpedo atthat angle.

(AtariST and Amiga: TheAOB gauge appearsdirectly beneath theviewing area.
Use the mouse to poinlto a position on the scale, or usethejoystick to move the
marker on the scale. ln either case, you'll see the exact angle-on-bow value in the
digitalreadout below. Pressthelett mousebutton orfire button to select a value.)

Releaa€ Debris: Press the "?" key to release debris and oil. These rise tothe
surlace and may convinceihe enemy your sub has sunk. You may release debris
only once per engagement.

TIMEANO SCALE CONTROLS
Walt (Pause): Press the "w" key to pause the simulation - press any keylo

continue. You mayalso pause byselecting theConning Towerscreen.
Fastef Tlme: Pressthe "F' key to increase the time scale, thus causing the

samulation to move more rapidly. (Amiga only: ctick on the ctock icon.) Each
subsequent key press doubles the speed, to a maximum of 32times realtime
speed (three key presses). See the "Time Scaling" section lor more details.

NormalTime: Press the "N" key to return to the normaltime scale. (Amiga onlyl
click on the"N" belowtheclock icon.)You automatically returnto normaltime
when detected by the enemy orwhen you fire a torpedo orthe deck gun.

Zoom: Pressthe"Z" key to expand the situation maD on theMaps andCharts
screen. (AtariSt and Amiga: Click on the large square in the Zoom icon.)This gives
you a closer look at nearby ships and terrain.

Un-zoom: Press the "X" key to compressthe situation map on ihe Maps and
Cha.ts screen. (AtariST and Amiga: Click on thesmallsquare in the Zoom icon.)
This gives you a widerview ol ship locations and land areas.

Sollware Concealment (lBM only.) Press the ""' (apostrophe) key to disptay
a bogus "PROCESSlNG PLEASE WAIT" message. This tocks outthe keyboard
untilthe"'" key is pressed again. ltyou're playing at the oflice and the boss walks
by,this can bevery handy!

Volume Conirol (lBM only.) Press the "V" keyto turn off the engine sounds;
press again toturn otfallsounds. Athird presswill restore allsounds.

WARPATROL
Some versions ol the software refer the userto this page ol the manuallor inlor-

mation on theWar Patrol Navigation lvlapscreen. In thisedition, that inlormation
can befound on page 13.
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CONNING TOWER MENU SCREEN
The conning tower screen acls as a menu screen - lrom this screen, you may

select any ofthefive detailed battlestation screens:the attack periscope' the
bridge,themap plot, critical gauges and instruments, and damage reports (allol
these are described in the "Battle Stations" section below). Usetheioystick or
mouseto oosiiion the captain at the desired battle station, then press thetrigger.
Center-Periscope;Up-Bridge; Left- InstrumentsandGauges: Bight-Maps
and Charts;Down - Damage Reports. To access lhe Einoculars battle stationyou
musl lirst goto the Erldge, then press thelire button again. You may return tothe
conning towertrom any screen butthe Eridge by pressing the lire bunon (AtariSt
orAmiga:The tlght mouse button).

When you are at the conning towerscreen, thesimulation is paused Notethal
some selections are unavailable undercertain conditions, e g thebridgeis
unavailable il you are underwater, etc.

You may also select two special functions trom this screen. lf you are playing
'aTraining orConvoyAction scenario, the"End of Game" lunctron (ioystick
ormousedown and left) willend your mission.lf you are playing a War Patrol
scenario, the "Continue Patrol" lunction (joystick or mouse down and lett)ends
lhecurrent convoy battle and returns you tothe patrolling screen. You cannot end
thebattleilyou arebeing tracked byenemyescorls, have torpedoes active, orif
an enemy shiP is still sinking.

The"Quartermaster's Log" option (joystick ormousedown and right) is used
to review your accomplishments so far in this patrol.

lfyou prefer, keystroke commands may be used to make these selectaons
(keycommands murl be used if playing the IBM version without ajoystick)
See KEYBOARD COMMANDS on the insidefront cover. Allother keyboard
commandsare lgnored on the conning tower until you select a battlestation.

I/|OVT JOYSNfi rc SELECI

PR€SS FIRE BIMO TOACIIVAft
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BATTLE STATION SCREENS
SILENT SERVICE contains multiple Battle Station screens. On each screen
ditferent inlormation is available and different commands can be entered. The
battle stations represent the main locations from which the captain managesthe
battle as his sub goes into action. Not allcontrols are operable from all screens:
be sure to note what controls are available on each screen.

WAR PATROL NAVIGATION MAP BATTLE STATION
(War Patrol scenarios only)

When you select a Wa. Palrolscenario you start out on thisscreen, which
displays a map of the western Pacific Ocean. You are tree toexplore any area otthe
map. Your ship is a tiny black dot near your starting port of Fremantle on Exmouth
Gulf, Brisbane, or Midway (see the map on pages 24 and 25). The patrolscreen
simulates the time required to proceed lrom your base to enemy-controlled watefs
aswellasthe patrolling activity between engagements. (A typical patrol lasted up
to two months.)

Moving on lhe War Palrolmap lf using a joystick, push the stick in the direction
you wish to move. lf using a mouse, your ship will always move toward the mouse
afiow. Move the arrow to the desired location and the ship will sailtoward it.

Time moves quickly while patrolling. The ocean or screen borderchangeslrom
lighttodark blueto representdayand night (Apple version: text messages indicate
passage of time).

FlndlngtheEnem$ When theocean orscreen borderturns red, you've spotted
a convoy (Apple version: "CONVOY SIGHTED" message appears). Pressthe fire
button (oreither mouse button) to exit lrom patrol if you want to engage in battle.
Notethatenemy ships are generally found along the heavily travelled convoy
routes (see map on pages 24 and 25) and close to land. Valuable tankerand troop
ship convoys are more likely to be lound nearJapan.

lfyou get the urge to explore a particular area of the map, you may do so, even il
no convoys have been sighted and you are not at your base. Simply press thetire
button toexit war patrol.

Gettlng Home: Thesub-
marine bas€s at Midway lsland,
Fremantleand Brisbaneare
indicated by flashing dots.
When you have reached your
baseandthe ocean orscreen
border turns green, you can
return to port (Appleversion:
"AT BASE" message appears).
Press thelire button (orthe
rlghl mouse button) toend the
patroland record yourscore in
the Submariner's Hall of Fame.

lmpodani Nole: NO OTHER
CONTROLS lunction onthe
patrol navigation screen. To
make othercontrols work you
must exit the war patrol.
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MAPS AND CHARTS BATTLE STATION
The mapsand chartsscreen displays information availablefrom the navigator

and the tracking party. Map information, visual sightings, radar and sonarare
combined onthisscreen to showthe location ot yoursubmarjne, torpedoes, and
all known enemyships. Yoursubmarine is represented by a black dot, torpedoes
andenemy ships are white dots, green areas represent land massesand islands.
NOTE: sometimesthere are enemy ships out there lhat you have not yet delected.
These undetected ships do NOT appearon the map. Your lookouts aren't always
reliable - it's wiseto leave the maps battle station and look around the horizon
with the periscopes and binoculars yourself.

ll an enemy ship is no longerwithin sighting range, a dot wiltftash stowly at its
last known position. lf more ships and torpedoes are active than the tracking party
can handle, the most distant objects may be dropped lrom the map.

Zoom: You may enlarge or shrink lhe scale of the map toany of four levels of detail
by using theZ and X keys (optionalforAtariST and Amiga: click on the Zoomlun-
zoom icon with the lefl button). The initial map shows the entireWestern Pacific. The
Patrol Area map shows a 500 by 300 mile area. Zoom again and you will see the
Navigation Map,which shows
60 by40 miles. The most detailed
map isthe Attack Plot map, which
shows an area ofB miles by 5
miles. On theAttack Plot, ships
are displayed with small"tails"
which indicate the direction
each ship is moving (Apple
version: the ships have notails,
but each has a small dot at the
bowthat indicates which way
the ship is headed).

Conlrols Avallsble:All Subma -
ine and Time and Sca/econtrols,
plus "Release Debris."

BRIOGEBATTLE STATION
You may select this screen only if your sub is on the surface. The bridge screen

provides a wide-angle view ot nearby ships, islands and coastline. This screen also
displays the current visibility conditions (good. average or poor).

Controfs Avaifabfe: Fotate yiew lett and righl, Firc Deck Gun and lncrcase and
Decrcase Deck Gun Dellection.
(NOTE: firingthedeck gun from
the bridge as not recommended
use lhe Pe scope/ Binocula6
battle station.) On Atari ST and
Amiga versions, lhe Submarine
Controls are available in the
mouse menu.
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SIMULATION SPECIFICATIONS

Bearing: Notice that the "Bearing" changes as you rotate yourview. Bearing is
the drrection in whach you are looking expressed jn compass degrees. Bearing 000
Indicales you are looking North, 090 is East, 180 is South and 270 is West.

PERISCOPgEINOCULARS BATTLE STATION
This screen displays the viewthrough the attack periscopeduring daytighV

dusk/dawn and theview from the bridge Target Bearing Transmitter binoculars
at night. The viewing area shows an enlarged image of visible ships and land.
This screen may be selected when the sub is on the surface, orat periscope depth
(44 feet or less) in daylight. (The anack periscope did not transmit enough light
to be used at night.)

Controls Avalfabfe: All Combaf controls, plrsWait, Faster Time and Nomat
lme. {AtariST and Amiga: Submarine Controls are available in the mouse menu.)

Torpedo Drta Computen
When the crosshairsturn white,
theTorpedo Data Computer is
activated and target tracking is
displayed. The TDC displays
the range to the target, the
target'sspeed, "angle on the
bow, thecomputed gyro lead
angle necessary to hit the ship,
and the larget'scourse. (Course
is notavailable if you have
selected the "EnterAngle-On-
Bow" reality level.)You may
fire a torpedo by pressing the
"T" key,lirethe deck gun by
pressing the "G" key, or request
target information from the
identilication party by pressing
the " l" key. (Atari St or Amiga: You may controlthese functions with the mouse try
selecting the torpedo ordeck gun icons to fire weapons, and clicking in the target
lD area for identilication.)

IAaGEtFAdGE: 2lla YAFOS lAlGEtlD:
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INSTRUMENTS AND GAUGES

dO@Er
qWEq

This screen displays vitalstatus information. The straight up position torall
gauges represents a zero value, with increasing values an the clockwise direction.
The primary instruments and gauges are:
(A) BATTERY LEVEL-a gauge indicating the amount olelectricityremaining in the battery.

The battery is used forsubmerged cruising and is gradually recharged when on the
surface. lfyour baltery jsexhausted you willbe unableto movewhile underwater.Alully
charged baltery will allow one hour ol high s[€ed maneuvering underwater, tiveorsax
hours at slow sp€eds.

(B) BATTERY CHAFGE LIGHT - indicatesthe battery is being charged.
(C) BATTEnY lN USE LIGHT- indicatesthe battery is being drained.
(O) SPEED- a gauge indicating lhe sub s spe€d lhrough lhe water. Maximum surtace

speed is 20 knots. maximum submerged spe€d is 10 knots.
(E) OEPTH - a gauge showing the current depth bolow the surlace. Periscope depth is

44 feet or less. Note that depth measured in feet belowthe surlaceizero deoth means
the sub rs on the sudace.

(F) PERISCOPE INDICATOR - this indicator in the upper letr ol the torpedo status box
rswhite il lhe penscope i6 raised, black il down

(G) TORPEDO READY INOICATOR -aseries ol lights indicating which lorward and att
toeedo€stubes are ready lorfiring. Green indicates ready, black indicatesempiy.
Torpedo reloading is perlormed automatically and requires aboul 10 game minutes
per tube. Thegreen number undereach column of lorpedoes rndicates how many
bowall lorpedoes remain in addition to those alreadv in the tubes The red number
above the indicator indicates how many deck gun shells remain.

(H) FUEL LEVELg-three verlicaltubes showing the d ies€l luel levels in the three main
tanks. The diesel fuel lloats on top ofthe water. Thetubss show the amounl of fuel
(black)and water (whate) in each tank. Fulltanks allowed for50to60 days cruising

0) OEPTH UNDER TXE KEEL - a gauge shorving the depth from your sub to the ocean
bottom. When thisgauge reads zero you willrun aground. Maximum reading on
this gauge is 5m teet.

(J) W TER TEMPERATURE- a gauge showing the temperature ofthe wateroutside
lhe submarine- A blue dialhand indicates thatthe submarine is belowa thermal
gradaent layer.

(K) "CHRISTMASTREE - lighl indicating the status ol allhullopenings. creen hght
Indicales closed. red light indicates open Hull openings are clos€d automatically
wnen you grve tne oroer todrve.

(L) COITPASS - indicates the direction the submarine is heading.
( ) THROTTLE - 0-4 throttle settings. All stop, 1/3, 23, lull and flank speeds.
(N) CLOCK - shows the time ol day. The sweep hand shows MINUTES and the number

printed below is the HOUR (0-23) in 24 hour time. Ousk in the Pacific is from 7:00pM
(Hou.19) to 8:00PM (Hour20), dawn is from 5:00AM to 6:00AM.

(O) DIVE BUBBLE- a horizontaltube showing whetherthe submarine isdiving or
sunacrng,

16



SIItIULATION SPECIFICANONS

DAMAGE REPORTS BATTLE STATION

This screen indicates the nature of any damage to the submarine. Damage may
be caused by depth charge attacks or enemygunfire. Types of damage include:
Bow/Afi lorpedo dlmage: these torpedo tube doors have been damaged.
The torDedoes willnot fire.
Perlrcope drmage: the periscope housing has been damaged. The periscope
cannot be lowered or raised-

Dfue Plane dlmage: the bow and stern dive planes have been damaged. The
submarine willonly dive orsurface at hall its normal rate.

Fuel l€oklng: the external lueltanks are leaking. Fuel will be consumed at twice
the normal rate. In addition, fuel rising to the surface will make the submarine
easier to detect by enemy destroyers.
Englno Darrage: the main dieselengines aredamaged. Surface speeds are
reduced by half.
Mscfilnery Damage: internal pumps and engines are damaged. The extra noise
make the enemy's sonar tracking easier
Battety Damage: batteries are used up al twice the normal rate when submerged.
lf the "Port Repairs Only" reality level is not selected, repairs are attempted by
the crew automatically.
lf yoursub is taking on water, the leakage rate is indicated in gallons per second
(GPS). Leakage willotten cause your subto descend, although the dive planes
may be able to counier-act the dive. This information is provided in the top right
hand side of the Damage Reports Screen.



SIMULATION SPECIFICATIONS

SUB CONTROL DIAGRAM
ANdSTATUSAREA

The bottom few linesof most battle station screenscontain thesub control
diagram and thestatus area. (TheAtariSTand Amigaversions have mouse menus

- see below.) The sub control diagram on the left isa rear view ol your sub with the
current rudder, dive planeand throttle settings displayed. Leftand rightarrows
indicate lefvright rudder, upand down arrows indicate up/down dive planes, and
a number0-4 shows the throttle setting. The bottom line displays yourcurrent
speed (in knots), depth (in feet) and heading (in degrees). Thetop line is used to
keepyou inlormed ol status messageslrom thecrew.

Mouse Menu: On theAtariSTand Amiga versions, icons control rudders,
depth, periscope upldown and rotate view, zoomlun-zoom, throttle (spe€d) and
time scale. Use your mouse to pointto the action desired and press the lelt mouse
button to selecllhe command.

- The icon that controls rudders and depth is a lour-way arrow. Select the top or
bonom arrowforsur{acing or diving. Select the right or lett arrow for right or left
rudder;select it twicelor right full rudderor leftlull rudder. Selectthe cGnter ot the
arrow to cancelalldive plane and rudderactions.

MESSAGESandSOUNDS
You may receive messages alany time from various members of the crew.

Rudder, throttle, and periscope commands will beacknowledged. You willalso
hearthe sound otyour own engines, nearby ships, and torpedoes. In addition
thereare messages and sounds with special meanings:
SONAR REP,ORTS DESTROYERS CLOSING- ("plng" sound)
Thesonarman is reporting that the submarine hasbeen located bytheenemy's
sonar.
SONAR REPORTS DEPTH CHARGES DROPPED. ("$la!h" sound)
Thesoundman is reporting that a destroyer overhead hasdropped depth charges
antothewater.

DEPTH CHARGES EXPLODING! (erdolion sounds)
LOOKOUTS REPORT DESTROYERS FlRlNG. (gun iound)
Lookouls on the bridgeare reporting that enemy destroyers are in range and are
firing atthesub.
SHELL HlTll SUa DAMAGED. (whlelllng exploslon rourd)
Yoursubmarine has been hit by a destroyer's shell. Damage has been sustained.
BOW (AFT) TORPEOO FIREO 135'TRACK. (torpedolaunch, torpedo molor
soundr)
One of yourtorpedoes has been launched in the direction indicated.
DECKGUN FIREDI(gun flre sound)
You havefired yourdeck gun inthedirection indicated.
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SONAR REPORTS DISTANT EXPLOSIONS. (dbtant erplosion sound)
The sonarman is reporting a torpedo or gun hit.
wARNING: TEST OEPTH EXCEEDED. (hullcreaking sound)
You have exceeded the sub's rated test depth, small leaks are starting. (Check the
Damage Reports screen.)
WE HAVE RUN AGROUND!(grinding sound)
Your sub is scraping the bottom. You will be stopped untilyou rise off the bottom.
REPAIRS COMPLETED.
Work parties reportthatthey have repaired a damaged component; check the
Damage Reports screen.
BLOW EMEnGENCY TANK!(alarm Eound)
Theemergency bouancy tank has been emptied.
RAIIMED BY ENEMY SHIP!(grindlng sound)
You havebeen rammed byan enemyshipand willstartto sink. Thisas usuallyfatal.

TIMESCALING
In ordertoensureaccuracy, allship movement, sightings, torpedo runs, and dive

rales are recalculated every two seconds ol simulated gametime However, under
most condations it is desirable to speed uptheaction somewhat. Normally the
simulation proceeds atlourtimes realtime: one minute of qame time takes 15
seconds. lt the "F" key is pressed, the time scale is doubled.
Repeated pressing willcontinue to increase thetime scale
up to a maximum of32 times real-time (i.e. one hourof
game time willtake2 minutes at time scale4)- When the
"N" command is entered, you are detected by the enemy
ortorpedoes are lired, the time scaling returns to normal.

END OF MISSION, SCORING, and RANKS
Convoy Action missions end when you select the "End of Game" option.

War Patrol missions end when you return to one ol your bases. Either mission type
ends il you are sunk or beached. In all cases you will see a screen displaying all
ships which you have sunk and your final rank.

Many patrols lailed to sink any enemy ships, while successful captains ofter
sank over 15,000 tons. Your mission is to sink the highest tonnage of shipping
withoul losing your sub. The simulation records yoursinkings automatically. your
ranking will be based on tonnage sunk, dilficulty level, and reatity levels chosen.
The higher the levels, the more value your tonnage is given. All players will rank at
least Ensign. Higher levels are Lieutenant JG, Lieutenant, Lieutenant Commander,
Commander, Captain, Vice-Admiral, Admiral, Fleet Admiral, and ultimately
WGSC lworld's Greatest Submarine Captain)l

Press "F7" from this screen to embark on a new mission.

SUBMARINERS' HALL OF FAME
lf you havea successlul cruise, you willbe prompted to entet your name.

Type your name on the keyboard, then press RETURN. The Hall of Fame records
the best rankings achieved and also includes reaFlife tonnages sunk by five
submarines in actualwar patrols. Remember that your rank is computed from both
tonnage sunk and the diflicultytactors used.
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CONVOY ACTION SCENARIOS
Convoyaction scenarios areshorter scenarios which placeyou in specilic

historical situations. Theyare usefullor becoming acquainted with the features
otthissimulation, practicing specitic tactics, orwhen time is short.

PLUNGER lN THE INIAND SEA (Lt Commander D.C. Whlte)
Dly/Submellcd
J!||. t8,19'12, Llthde 33-30 N, Longlhrde |35-0 E.
Radrr, Sl€am Tonedosq 3m |t hull

The USS Plunger, patrolling oll the southern coast olJapan, sightsan escorted
cargo ship steaming
east at high speed.This
scenariogives you the
opportunityto set upa
torpedo f iring solution
againsta movingship.
Rememberthateven
though th€Torpedo Data
Compuler calculates the
co.rect lead gyro angleto
hitthetarget, it isoften a
good idea to tire a spread
ol torpedoes in case you r
ta rget changes cou rse
unexp€ciedly.

WAHOO VS. CONVOY (Ll. Commlnder"Mu.h" Modon)
Day/Suttuce
Jan. 26, 194:1, Lrolude 2-37 N, Longllude 139-42 E.
Radar, Sleem Torpedoeq /O0+ tt hull

Oltthe New Guinea coast, USS Wahoo sights a smallJapanese convoy. The
situalion isasubmarine/s
dream: an unescorted
convoy including atroop
ship and a large oiltanker.
However, theconvoy has
radioed forhelpanda
destroyerison the way!
Yourobiective istostrike
quickly and cause as
much damage as pos-
sible. Be sure to useyour
att torpedoes il your bow
tubesare exhausted.

ffi
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HAMMERHEAO AT AORNEO (Command€. J.C. Marlln)
NlghVRsdar
Octob€r1,1914, Ladlude6-30 N, Longliude 116-1 1 E.
Rad8r, St€am Torpedo$,400+ tt, hull

SJ radar picks up a large escorted convoy asthe USS Hammerhead patrols the
northern coastol Borneo.
Thetanker, oneof Japan's
dwindling handf ul remain-
ing atthis stageof thewar,
should be your primary
target. This scenario
introduces night combat
againsl an escorted con-
voy. You should take care
to avoid being spotted
as long as possible; use
moderate speeds, keep a
minimum profiletoward
the escort, and try to time
your attack so that the
escort ison theotherside
ol theconvoy.

SEARAVEN AT TOAGEL MLINGUI(Commander H. Ca3sedy)
Endaround
January 13,1943, Latllude9-12 N, Longltude 130-38 E.
Radar, Steam Torpedoes

Somewhere between the PhilipDine lslands and the Jaoanese naval base at
Truk Lagoon, USS
Searaven comesacross a
northbound convoy. You
are inabad position: astern
of the convoy in daylaght.
A carelul "end-around"
maneuver is recom-
mended. Be sureto use
the time scaling teature to
speed up your run around
the convoy.

to
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TAUTOG AT NIGHT (Lt. Command€rSleglatt)
R!darlVi3ual Nighi
Mlrch 16,1914, Lstltude42-25 N, Longllude 144-55 E.
Rad.r, Sto.m Torpedoee, lmproyed detonalol, 40O+ fi. hull

Ofl the eastern coast
olJapan, USSTautog
encountersa Japanese
convoy. Night attacks
depended very much on
the prevailing visibility
conditions. During poor
visibility, a low lying sub
could salelyclose with
its target on the surface.
It visibility was good,
however, somewhat more
taution was required.

GRAYAACK INTHE CHINA SEA (Lt. CommandetJ.A. Moore)
Submerged Radar
October21,1944, LaItude 26-48 N, Longitude 124-56 E.
Bldrr, Elecldc Torpedoe!,
i{ro+ tt. hull

Averydifficult situation.
Three radar-equipped
escorts are guarding the
convoy! Your best hope is
a dawn or dusk periscope
attack.
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(ATAnr ST AND AilrGA ONLY)
CAVALLA HITS THE JACKPOT (Commander H-J- Xoqder)
Day/Submergqd
Jun.19, 1914, L!{ludc 1I -5{, N, |37-57 E
Rrdrr, Electdc Torpcdoea 

'|{x'+ 
ft hull

Cavalla, patrolling nearPalau on her maiden voyage, makesan exciting
discovery: a group ol Japanese warships, including two cruisers and an aircratt
carrier, is approaching at high speedl A warship convoy is fasterthan a submarine,
soyou'llonly haveone
chanceto sink orcripple
thebig ships beforethey
sweep on past. Yourprime
targetshould be the carrier,
but if yourposition istoo
unfavorable, go forone of
thecruisers. Bewary!The
escorts are alert and danger-
ous, and thecruisersare
deadly ityou surface.

'<.1)'^r ':.f.'j*

WAR PATROLSCENARIOS
The War Patrolscenarios are the truetest ofa submarineis skill. Your mission is

to scourthe Japanese convoy lanes;totind, attack and sink the maximum tonnage
olenemy shipping. You willencounler a wide variety of situations, opportunities
and dangers. Note that each submarine is ditferentlyequipped - yourtactics
should take into account thestrengths and weaknesses of your sub.

Foran overview ofJapanese convoy lanes, see the map on pages 24 and 25. A!l
of these convoy lanes are active in scenarios that occurearly in the war. As thewar
progressed, and the area olthe Pacitic controlled by Japan gradually shrank, it
became very difficult to find convoys in areas distant trom Japan. In the scenarios
that occur later in the war, it is easiest to lind targets in the waters around the
islands ofJaoan.
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USSTANG- Mldway Patrol, June,1944
Radar, Ehclrlc Torpedo€ wlth lmprovod dolonalor!, 400+ ft. hull

The USSTANG wasthes€cond leading submarine, with 24 confirmed
sinkings between Feb. l7 and Oct.25,1944. On TANG'sthird warpatrol
hercaptain took herdeep into the Japanese-controlled Yellow Sea. In a
span of onlytourteen days, she sank ten enemy cargo ships, including
fourin oneday!This unsurpassed achievement earned TANG the
Presidential Unit Citation.
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USS BOWFIN - Fremantle Patrol, November1943
Radar, Sleam Torpedo€ (old delonaloB),4(x)+ ft. hull

The BOWFIN, based in Australia, sank l6Japaneseships underfour
differentskippers. The BOWFIN'ssecond patrol took hertrom Australia,
through the MakassarStrait, to the Philippines. After patrolling fruitlessly
offthe Philippines, BOWFIN crossed theSouth ChinaSeato thecoasta
waters of lndo-China. Thereshe encountered two convoysand sanklive
ships in the course ot three days in spite ot a number of torpedo problems.

'K]X'*t.x'l*
,x..l_-,''"

'l HIonD€s ^a

\

,h[ ;"",

fu1"w



SIMULATION SCENARIOS

USS GROWLER - Second Palrol, August, 1942
Surtace Radar, Steam Torp€do€,3qt+ ft. hull

One ofthe first fleel-type submarines to enterthe battle, the GROWLER
wastamed forthe heroism ol hercaptain, H.W. Gilmore. Aftera collision
wilh a Japanese gunboat, Gilmoreordered an immediatedive although he
lay badly wounded on the bridge, thereby giving his lite to save his ship.

The GROWLER's second patroloriginated in Brisbane. Otf the coast ol
Formosa she sank over 15,000 tons of shipping - an excellent patrol at
this criticalstage of the war.
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USS SEAWOLF - Seventh Patrol, October,1942
Radar, Sle.m Torp€do6,300+ tt hull

Anotherearly arrivalin the Pacific, the USS SEAWOLF went on to
become oneofthe most successfulsubs of the war. Hersecond patrol
included a memorable battleagainst aJapanesa navaltorce otf Christmas
lsland.
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USS SPAOEFISH - Second Palrol, October,1944
Radar, Electrlc Torpedo$ wllh lmProved delonaloB, 4{t0+ lt. hull

TheSPADEFISH entered thefray late in 1944. Atthis point in thewar
most Japanese escorts were equipped with radar. In spite of her late start,
SPADEFISH sank21 vessels for a tolalof 88,000 tons-

On hersecond patrol,twoweeksoutotPearl Harbor,SPADEF|SH
happened upon a heavily escorted convoy in the East ChinaSea. After
persistent tracking, SPADEFISH sunkthe heart of the convoy:the 20,000
ton gscort carrier Jinya.
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SUBMARINE TACTICS
A successlul submarine attack was very much a team elfort by the entire

submarine crew, with the captain directing. The torpedomen and machinists
mates maintained the torpedoes and engines. The soundman listened to the
enemy ships through sensitive underwater hydrophones. By counting propeller
revolutions and rotating the hydrophone, the soundman could estimate the
enemy'sspeed and bearing. A radar party lracked the enemy on SJ surface radar.
In the conning tower, the tracking party plotted the submarane's position and the
position ol enemy targets and escorts on the attack plot map. The identiticatjon
party stood ready to identify enemy ship types as the captain ca ed out his
periscope observations. On the bridge, lookouts scanned the seas forenemy
ships. As the submarine approached the enemy, tracking party fed the enemy's
speed, course, range, and bearing into the Torpedo Data Computer to calculate
the correct gyro angles for torpedo firing.

At the focus of this activity, thecaptain made the cruciat decisions which soetred
the ditference between success or lailure. Carefully weighing the numberof
escorts, the types ol ships, visibility, water depth, number ol torDedoes remainino.
battery charge, the convoy s course and speed he decided how, when and wherE
to attack the enemy.

With their low surface profile and ability to submerge, stealth and surprise were
a vital ingredient in all submarine attacks. Once an enemy ship or convoy had
been spotted a successful attack required a welt thought out approach to within
a few thousand yards of the enemy without beang detected; quick and decisive
torpedo aiming and firing: and the clever use of speed, depth, and water temper-
ture to evade the inevitable counterattack.

THEAPPROACH
The fiIst priority upon sighting an enemy convoy was todetermine iis course

and composition. At this pointthe decision to attack woutd be made. Next, the
captain would direct his sub to a position ahead or on the beam of the convov wh e
remaining undetected. During daylight, the captain waited submerged, tetting the
convoy come into firing range. At night a surface attack was ca ed for alihouqh
visibility varied greatly with hazeand moonlight. Ouring the dawn/dusk hourihe
periscope was usable but the submarine remained ditficult to see. makino this an
idealtime for an attack. -

The key to the approach phase was toachievea favorable firing position without
being detected by theenemy's escorts. As a result of the submarine,s slow under-
water speed, much ofthe maneuvering during the approach had to be conducted
on the surface, which made the sub vulnerableto detection. US radarcould detect
ships at a range ot 16,000 yards (8 miles) or more. This generally gave the sub-
marine theinitiative as Japanese lookouts might see a sub at 1O,0OO yards during
the day or3,000 yards at night. When submerged, passive (listening) sonarcould
track Japanese ships at up to 6,000yards, allhough this range lessened quickly
it the sub was moving oratdepth. Japanese sonar could detect a rapidly moving
submerged submarine at upto 5,000 yards, although at maximum depth and
rigged for silent running, thsy were veryditficult to find. Both during approach
and escape lhe captain would attempt to providea minimum protile to the enemy
by pointing the sub directly towards (or away lrom) the enemy. Even when
submerged, a minimum prolile provided the smallest sonar target to the enemy
destrovers.



SUB DETECTIONTABLE
(10 knots)

DAY NIGHT

SURFACEO
FullProlile
Minimum Profile

PERISCOPE DEPTH
FullProfile
N,linimum Prolile

SUBMERGEO'
FullProfile
MinimLrm Prolile
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20000
8000

6000
2000

2000
800

3000
1000

2000
800

2000
800

'il the submanne was under a temperaiure grad€nt laye., the srghnng range was substanlially less

SUEMARtNE TACTICAL OPERATIONS

TORPEDOES
Primary submarine armament consisted of six torpedo tubes forward and four

tubes att. A total ol 24 torpedoes were carried: 14 forward and 10 aft. A torpedo
reload required about 10 minutes.

The Mark 14 sleam torpedo had a range of 4,500 yards at 46 knots. In order to
protect the submarine lrom premature detonation, the warhead was not armed
until the torpedo had travelled 450 yards. The Mark 14 was propelled by steam
generatd by a spray of water passing through a torch of burning alcohol.
This left a trail of bubbles on the surlace which pointed back towards the firing
submarine. Torpedo steering was controlled by an internal gyroscope.

These complex devices sullered from a number ol severe problems. Chiel
among them being the tendency to run too deep, thereby passing undernealh
the target, and the tendency of the Mark 6 exploder not to explode on contact
with the target. Both ol these problems were eventually corrected as the wal
progressed.

ln late 1944 the Mark 18 electric torpedo was introduced. This weapon ran

slower than the steam torpedo, 30 knots. However it did not produce the tell-tale
bubble stream of its predecessor. Sub commanders were no longer lorced to
escape after the first torpedo salvo. Under ideal conditions, ship after ship could
be sunk as the escorts circled lrantically searching for lhe unseen attacker.

Most torpedoes were therelore fired at a range of 1,000-3,000 yards. The best
torpedo track was one which was perpendicular to the couIse ot the target ship.
This provided the largest potential target area. Head-on shots or stern shots were
unlikely to hit their target.

TORPEDO DATACOMPUTER
C,ontrary to popular beliel, the captain did not estimate an amount by which

to "lead" the target. US submarines used a Torpedo Data Computer (TDC), an
early-model analog device. The TDC, when fed with the target speed, range, and
course, automatically calculated the correct torpedo track. The TDC calculated
and ted the gyro angle directly to the gyroscop€ which steered the torpedoes.

The gyfo angle calculaled by the TDC was based on the target's maintaining
a constant course and speed. The captain would often aim slightly ahead or
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b€hind the target ship it he €xpected a particular change in course. Frequently
a "spread" of torp€does was fired by aiming one torpedo slightly ahead of the
target, one torpedo directly at the targel, and one torpedo slightly behind the
target.

In this simulation the gyro lead angle is automatically added to your p€riscope
bearing when the torpedoes are lired. Example:you have an enemy ship centered
squarely in your crosshairs, bearing 090 degrees (due East). The target is on a
course of 180 (Soulh). The TDC calculates a gyro angle ol 10 degrees. ll you fire
a torpedo it will assume a 100 degree track: (your0g0 degree periscope bearing
plus 10 degrees gyro angle) and should hit the target. In the same situation, ityour
periscope is pointed at 085 (slightly behind the target) your torpedo will assume
an 095 track (85 + 10). This torpedoshould pass b€hind the target but may hit itihe
target zags or zags.

It was important to make the first set of to.pedoes count. Once the torpedo
tracks were spotted, the convoy would begin to zig-zag radically and the escorts
would charge in on the subs position.

The captain's role during the firing procedure was to call otf range, bearing,
and angle on the bow inlormation which were input into the TDC and to select
the moment to lire the torpedo(es).

DECK GUN
Most US subs were equipped with a4-inch deck gun. This gun had a range of

up to 8,000 yards and a fairly rapid rate of fire. Alihough inlrequently used, the
deck gun was effectiw in sinking badly damaged targets orto slow a ship down
and torce ii to fall behind the convoy. The gun was also used as a last ditch
measure by subs which had been lorced to surface or had sultered too much
damage todive sately.

Th€ gun may only be lired when your sub is on the surlace. Use the crosshairs
on the periscop€/binocular screen to aim the gun. The range is automatically set
to the TOC range of the target at which you are aiming. Use the'+" and'-" keys to
add or subtraci deflection from this range. Example: an 18 knot destroyer coming
directly towards you trom 4,000 yards away will move over 200 yards in the time it
tak€s the shellto reach the target. Therelore you should use the '-" key to select
a deflection ol -200 to -250 yards betore tiring the gun. At 2,000 yards the shellwill
only take half the timeto reach the target, so a -100 yard detlection should be used.
More than one shell may be in flight at any one time. You willsee asplash of water
when the shell lands. It the shell hits its target, you will see and hearthe explosion.
Your gun issupplied with 80 shells.

ESCAPE
It detected byenemy escorts, escape became the sub's main objective. A

submarine was no match to. even a single destroyer in a gun and ramming duel_
The usualtactic was to dive as deeply as possible and rig forsilent running. The
enemyescort would circle over the last known position of the submarine, hoping
to pick up a sonar echo trom the submarines hull. Maintaining a minimum prolile
and minimum running noise wasespecially important under these circumstances.
A sirong temperature gradient could also provide some protection lrom the
enemy's sonar. Leaking fuel or machinery damage made the escort's job easier.
Submarines gained some benelit from their tighter turning circle and ability to
constantly track the escorts propeller noises. Under extreme circumstances,
a sub might lry to convince the attacking destroyers that it had been destroyec
by releasing oiland debris which floated to the surlace.

At night the sub's 20 knot surlace speed was sometimes sufficient to outrun
pursurn9 escons.
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JAPANESE CONVOYS
Japanese shipping generally travelled in small convoys of three to seven ships.

Occasionally. cargo ships and warships might travelalone. Asthewar progressed
and Japanese losses mounted, increasing numbers of escorts were assigned to
these convoys. Convoys may consist of cargo ships, troop ships, tankers, and
destroyer escorts.

Tankers were the most important target class. The Japanese were critically
dependent on the flow of oil to keep the lvlain Battle Fleet in operation. Troop
ships were also important targets. These ships transported troops to and lrom
their far-flung island conquests. You are more likely to find these valuable ships
among the shipping lanes which lead directly to Japan.

Cargo ships represented the majority of Japanese shipping. They conveyed
supplies and equipment to and lrom the Japanese homeland.

Escorts came in two classes: destroyers were otten used for escort duty,
especially in important convoys- The Japanese also constructed a special class
of escort for anti-submarine defense: the "kaibokan'l Both destroyers and
kaibokan were armed with guns to engage submarines on the surface. sonarto
detect submarines below the surface, and depth charges to sink them. A
submarine on the su rface could outrun a Kaibokan, which had a too soeed of less
than 20 knots. Destroyers could steam at close to 30 knots.

A twisting, speeding, shallow-draft escort was a very difficult torpedo target,
although a single hit was generally sutficient to sink one.

Japanese convoy traffic tended to concentrate along the routes between major
ports. Refer to the convoy route map fordetails.

JAPANESETACTICS
Japanese escorts were lormidable opponents. Their optical and sonar equip-

ment were of excellent quality and Japanese gunnery was outstanding. The
primary deficiencies were depth charges which tended to be set too shaflow and
ihe lack of surlace radar until late in the war. This encouraged the night-surtace
aitack and deep submergence as an evasion technique. The Japanese also had
a tendency to give up the hunt once contact was lost, although some experienced
escorls showed more oersistence.

The goal of the escort was to sight an attacking submarine and to destroy or
drive it deep before it approached torpedo firing range. As the escort swept bacK
and forth across the path of the convoy, lookouts constantly scanned the seas
and sonar operators searched under the water for the telltale silhouette, periscope
feather, or sonar echo which betrayed the sub's presence. lf a sub was sighted, all
escorts charged the sub at maximum speed. An unwarysub might becaught near
the surtace and destroyed. A quicker adversary could still be forced to dive deep,
removing it as a threat to the convoy. Once a sub had been driven under, the
escorts circled the last sighting, hoping to establish sonar contact and conducl
a depth charge attack.



SUBTARINE TACNCAL OPERATIOI{S

TACTICAL SITUATION PLOTS
The diagrams below will provide some sense of the combat situations faced by

submarine captains. These are by no means all of the potential situations which
you will encounter. They are presented here as examples of real-life submarine
tactics and to assist you in surviving the myriad dangers ot undersea combat.

SiTuaIIon 1: END AROUNO ATTACK
You are at periscope depth and have jusl sighted a 10-knot convoy bearing

090 degrees (due East). You determine the enemy's base course to be 045
(Northeast). lt is around noon: seven hours of daylight remain. The convoy is
escorted by at least one destroyer. Yourtorpedo tubes are fulland your battery
is fully charged. What is your plan?

This is a ditlicult situation: the convoy is steaming too fast tor a submerged
approach. A cautious skipper might leave this convoy alone and look for easier
game. A toolhardy captain might charge in tor a stern surface attack, but a
surfaced submarine is no match fora deslroyerduring daylight.

The experienced skipper would probably try the "end-around" tactic. Turn and
proceed submerged away from the convoy until you are out of visual sighting
range - about 10,000 yards depending on the visibility. Now surface and use
maximum speed to achieve a position ahead of the convoy, taking care to stay
out of visual sighting range. Track the convoy on radar as you p.oceed. lf an
escort leaves the convoy and heads in your direction, you have probably been
sighted - dive immediately. lt may take sometime to carry out this maneuver,
use the time scaling feature to speed up the simulation. Once you are in front of
the convoy, 90 to periscope depth and wait lor the convoy to come to you. Make
your torpeooes countl (Note lhat this situation is similar to the USS SEARAVEI'.I
scenario)
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Sllualion 2: NIGHT/SURFACE INTERCEPT
You are patrolling on the surface when radar picks up a convoy bearing 045

(NorthEast). lt is a dark and hazy night. Radardetermines the enemy's base course
to be 180 (South)at 8 knots. 

-

Two "kaibokan" escorls
appear to be leading the
convoy. What do you do?

This is an excellent set up.
You are ahead of the convoy
and visibility is poor. Your
primary consideration
should be to avoid detection
by the escorts as you
approach the convoy. Use
moderate sp€ed and keep
your bow pointed towards
the escorls as much as
possible. This provides only
a small visual target lor the
enemy lookouts to detect.
You should be able to reach
an idealliring position ott
the convoy's beam at a
range ol 1,000-2,000 yards.
lf you time yourapproach
when the escorts are busy
on the other side of the convoy, you may be able to escape on the surface: the
"kaibokan" can only turn 18 knots. Good Luck! (Note that this situalion is similar
to the USS HAMMERHEAD scenario)
Siiualion 3: DAYLIGHT/SUBMEBGED ATTACK

During a rouline day periscope sweep you obs€Ne a convoy heading direc y
towards you: range4,000 yardslAn escort isinthe lead and lour cargo ships lollow
in a diamond pattern. Act
quickly!

You should immediately
head perpendicular to the
convoys track to put your-
self into a tavorable tiring
position for a broadside
torpedo shot. Since you will
be turning your broadside
to the enemy you should
dive to reduce the chance
of sonar contact. Once in
firing position, wait untilthe
two middle ships give you
an "overlapping" target.
Torpedoes which miss the
closer ship then have a
good chance of hitting the
further ship.
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Slluatlon 4: AVOIDING ENEMY ESCORTS
You havejust loosed three sleam torpedoes at a particularly juicy tanker. The

two escorting destroyers have not delected your presence. you are at periscope
depth during daylight.

It is extremely tempting to
watch yourlorpedoes as
they head towards the
iarget. You willonly do this
once! As soon as your
to.pedoes reach their target.
the bubble trails will poinl
directly to your firing posi-
tion. At26 knots, the
destroyers will be there
quickly. You must get away
immediately. Head away
from lhe destroyers at
maximum speed, dive as
deeply as possible. lf the
destroyers get close, mini-
mize your speed to reduce
noise. Two escorts can be
very dangerous, as it is
usually impossible lo
present a minimum sonar
profile to bolh ships.

pinging leaves no doubt that
you have been detected . To
make matters worse, you
are close inshore in less
than 100leet ol waterlWhat
now?

You are probably in for a
long atternoon. At this
depth, a depth charge
attack might well be latal.
Your best bel is to use your
subs tight turning circle to
prevent the escort lrom
gettin9 directly overhead.
Follow him on the attack
plot map: try to anticipate
has maneuvers. Use maxi-
mum lorward and reverse
speeds to dodge him.
Whenever you get a chance,
head out lowards deeper
water- at as youronly
chance lor escape.
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Situation 5: SHALLOW WATER ESCAPE
You are in trouble! Behind you three cargo ships are burning from a well-

planned torpedo salvo. But an angry escort is charging towards you. Theconstant
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SIMULATION SCENARIOS

PLAYING TIPS
There are numerous books relating to World War ll submarine warfare, many

written by actual participants. Reading one ortwo of these should give the player
an appreciation ol what it was really like. This simulation has been designed to
present you with the same types of situations and to let you use the same tactics
Vou will read about-

l,lake sure you understand the role of the Torpedo Data Computer - most
torpedo shots should be made with the periscope crosshairs directly on your
target. lf you really want TO LEAD the target, select the "Enter Angle-on-Bow"
realaty level and leave the gyro angle at zero. Now your torpedoes wjll always track
in the direction your scope is pointing. You now must point and shoot the
torpedoes like a gun, i.e. you must estimate the amount of distance the target will
travel from the time you fire the torpedo until it arrives in the proximity of the ship.
You then lead the target by that estimated amount. (Under normal modesthe TOC
will do this automatically.)

During WWll the Captain had not only to call otf the range and bearing but also
estimatethe Angle-on-the-Bow. Although in this simulation theTDC calculates
the angle, you are welcome to enter it using the "A" key and thejoystick or mouse.
You should sludy the accompanying diagrams foran exact explanation. However,
a good way to estimate this angle isto use the"enemy captain" method. Imagine
yourselfon the bridge of the enemy ship looking forward. Theangle leftor right
lrom the bow ol the enemy ship where the enemy captain would seethesubmarine
is the Angle-on-the-Bow. Forexample, if the enemy captain would see your
submarine45 degrees offthe left side ol his ship, as the submarinecaptain you
would (assuming you chose the Angle-on-Bow Reality Level) press "A'and move
your control until the angle reads -045 deg rees. As you can see, this is an estima-
tion procedure. By usingthis procedure, you are trying to solve the equation
GYRO LEADANGLE = Arcsine (Target Speed xSine (Angle-on-Bow)/Torpedo
Speed)in your head. Tricky, eh?

Make sure you understand the distinction between BEARING and HEADING.
BEARING is the direction in which your scope/binoculars are looking, HEADING
is the direction your sub islacing. Note that it is generally much faster and easier
to aim yourtorpedoes and gun by rotating the scope (changing your BF4RING)
rather than by steering the sub (changing your HEADING).

In general, you should plan on making a submerged attack in daylight, and a
surface attack at night. During dawn and dusk you can try both.

Submarines were not designed forextended gun duels and did not incorporate
sophisticated range linding devices for their deck gun. Your best bet is to try to
achieve a position directly to the side of your target which allows you io use no
range deflection (the target is neitherapproaching nor receding). lfthis is not
possible, trya numberof ranging shots at diflerent rangedetlections. Once you
hit thetarget with a ranging shot, commence rapid firing.

Most importantly, try lo anticipate your opponent's maneuveni and reactions.
In general, you will know more about his location, course, speed, etc. than he
knows about you. Usethis advantage to plan and execute the most destructive
and least dangerous attack you can devise.



c|R
>E

E

Itl
=d,

=6
=U'
q
=

o
G

SUBIIARII{E SPECIHCANONS

=I

I

6t

z=
2

eg6g

P=

5
i(

E9
66
6-

da
<s

>a
E=

9.x

=z P=
=6

oBze



SUBMARINE SPECIFICATIONS

CAPABILITIES
The US Fleet Submarine ol the Second World War was an outstanding weapon.

With 200 tons of diesel fuel and a cruising range ol 12.000 miles, no area of the
Pacilic was safe for enemy shipping. Four diesel engines produced 6,400 horse-
power for a maximum surlace speed ol 20 knots. Battery driven electric molors
provided submerged propulsion at up to '10 knots for short periods. The rated
test depth ol the lirst lleet submarines was 300 feet, while later cratt were rated
for more than 400 leet. Both were capable ol somewhai greater deplhs under
emergency conditions

STANDARD EQUIPMENT
The WWll fleet submarine incorporated a variety of navigation, detection.

and lire control devices.
The periscope could be used for visual observation to a depth ol44leet.

The scope provided target range and bearing information to the Torpedo Data
Computer.

Surface Radar could be used on the surface or at periscope depth. SJ surlace
radar had a range ol up to 16.000 yards.

Passive {listening) sonar became the primary source ol information when
submerged. Experienced sonar operators could determine ship speed, bearing,
and estimated range up to a distance of 6,000 yards.

EQUIPMENT INNOVATIONS
At various times during the war. signiticant new equipment and tactics were

iniroduced.
November 1942: US submarines were equipped with surface radar. This allowed

enemy ships to bedetectd at ranges of upto 16,000 yards Prior to this time, visual
sightings and sonarwere the only means ol detecting enemy ships.

April 1943r The Japanese increase the escon strength for their vital tanker
and troop ship convoys. All such convoys now contain at least one escort.

August 1943; A new stronger pressure hull on US submarines increases the
maximum sale depth from 300 to almost 425 feet. This change was unknown
to the Japanese who tended to set theirdepth charges too shallow.

September 1943: An improved detonator is fitted onto American torpedoes,
greatly reducing the incidence of "dud" torpedoes.

Januarv 1944: Mark 20 Electric torpedoes are introduced. These "wakeless"
torpedoes no longer pinpoint the location of a submarine firing torpedoes.
Bul their relatively slow 30 knot speed requires a good close-in attack position

July 1944: The Japanese inlroduce radaron their escort vessels, making surface
attacks much more ditficult.
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SUBMARINE WARFARE
INTHESOUTH PACIFIC

The American fleet submarine was a complex and formidable war machine.
ideally suited for the vast reaches of the Pacific and the far-ltung Japanese
convoy routes. American submariners developed an aggressive doctrine which
frequently took them into lhe heavily travelled waters ofl the coast of Japan.
Sub skippers v€d to surpass each other in shrps and tonnages sunk As the
war progressed, US sub strength grew lrom a handful of antaquated craft to
a powertul striking torce of over two hundred vessels. The ranks ol the sub
COmmanders were also translormed aS the pressures of undersea warfare
weeded oul the peacetime sailors and lorged an elite cadre Ol young, aggresstve,
and skillful captains.

The history Of submarine warfare in the Pacitic is the story of these men
and the highly trained crews they led. Each patrol, each attack was a oersonal
confronlation beiween lhese men anct a skr luland determined enemy The
Allied victory in the Pacilic was in no small measure a conseeuence of their
overwhelming success.

TYPICAL TORPEDO
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SUBMARINE WARFARE IN THE SOUTH PACIFIC

U.S. SUBMARINES IN THE SOUTH PACIFIC
EMERGENCE OF THE U.S. SUBMARINE: Operational submarines date back
to the time of the American Revolution, but it was not untilthe Second World War
that the "Silent Service" came into its own as an essential part of the American
armed forces.

Earlyettortsat submarine combatwerebesetwithmanyproblems.Submarines
weredeployed during World War l, but saw little action. The years that followed
brought limited budgets, limited interest and U.S. sub development became a low
priority item. The Japanese military, in contrast, had been constantly at war since
the beginning of the 1930s. They enjoyed superior weapons and numbers, ano
their troops were battle-tested and combat ready. The Japanese sank a number
of U.S. carriers and came close enough to the American West Coast to shell
severaltargets there. including Los Angeles.

Japanese leaders were not infallible. Those leaderswith lirst-hand knowledge
of the vast industrial potential and internal resources ol the U.S. were ignored by
the majority ol the Japanese military elite - a fatal lapse for a small island nation,
heavily dependent on avital shipping force. The Japanese also underestimated
the strength and range of the 1930s vintage American subs, which were nearly
a match for the Japanese l-boats at the beginning ol the war. Compounding this
shortsightedness was a deeply ingrained sense ol racial superiority on the part
of the Japanese. This arrogance would prove costly as the war progressed,
and the Japanese military would not acknowledge the growing proficiency of
the tJ.S. submarines and the men who commanded them.

The early days ol WWll undoubtedly reinforced the Japanese sense of
superiority. The inexperienced American sub fleet got off to a lackluster start,
in large pan due to uncenaintyand disagreement over what their place in thewar
etfort should be. As adjuncts to surlace cratt, subs were more active. but stillwere
not encouraged toward independent action. Official policy at the time called for
caution;gub captains were admonished not to be aggressive or to take chances.
The lack of tangible success lowered crew morale and raised doubts about
submarine effectiveness in the war etfort.

DEVELOPING SUBMAnINERS Command inertia was not the only problem.
It became clear that the special rigors ol submarine service required a special
captain and crew. The special situation of submarineservice called tora ditferent
class of fighting man- Stern disciplinarians were not necessarily the best com-
manders; an aggressive and flexible kind ol leader was needed to handle the
myriad ol situations a submarine faced. As forthose of the crew, a more stoic,
"get the job done" mentality proved more valuable in the tense conditions otsub
warfare than cowboy bravado. An understanding ol submarine psychology was
a large step torward in improving submarine success.

TORPEDO TROUBLES: The lack of an etfective and reliable torpedo plagued
American torces th roug hout the war. lnitially the poorshowing olsubs in combal
with the Jaoanese was attributed to human error. Some naval officials, as well
as the Bureau ol Ordnance, had lully supported the Mark XIV torpedo and its
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Mark Vl exploder. The Mark Vl incorporated a magnetic detonator in addition to
the conventional contact detonator in order to increase the torpedo s effective-
ness against large, heavily armored craft. Laboratorytesting proved verysuccess-
lul, but in actual combat situations, a chorus of complaints arose from sub
commanders lrom across the fleet. An im passe arose with lhe torpedoes builders
and backers on one side and the sub captains on the other. These captains
claimed the torpedoes were running much deeper than they should, missing the
target. When they did stay on course, the torpedoes otten exploded prematurelt
or lailed to explode at all. The Bureau ol Ordnance continued to blame the
perlormance ot the sub crew for the problems, despite mounting evidence that
something was indeed wrong with their torpedo. Once thorough testing was
done, a faulty liring pin mechanism was discovered. When thetorpedo hadstrucx
its target dead on, the tiring pin was crushed in such a way that it could not trigger
the explosion. lronically, perfect sighting had usually resulted in a poor perform-
ance record for the submarine crew. Once the problem was conceded, the sub
fleetwas held in higheresteem bythose in command. As perlormance levels rose,

so did the morale of the submarinecrews. Even so, the performanceand scarcity
of torpedoes hampered sub operations throughout the war.

THE BALANCE SHIFTS: By 1943, the balance of Pacific power was shifting to
the Americans' favor. Broader combat experience and more effective subs and

torpedoes were gradually putting the U.S. on the oifensive lor the lirst time. The
Japanese remained a dangerous enemy-retaining an edge in experience and
torpedo technology that they would keep throughout the war' Still' the lack of
internal resources was taking its toll. Their earlier successlul conquests had

strung the Japanese forces on islands across the Pacific, making their convoys
ol suIplies even more important to Japanese success The Americans recognized
this vulnerability and successfully exploited it to defeat Japan

Fully half of Japan's 6,000,000 tons ol shipping were required just to sustain
their civilian population. U.S.lorces gradually closed in on Japan, choking off the
supply arleries essentialto the Japanese wareflort. American subs sank nearly
3,000,000 tols of Japanese shipping, nearly half of what they had at the waas
beginning. By the close ol 1944, U.S. boats dominated the Pacific. With Army
Air Corps bombers and carrier planes, U.S. subs could strike at willin nearlyevery
corner of the Japanese empire.

The Japanese continued to sufler lrom a shrinking force of capable tighting
men and morale was crippled by continued bombing of the Japanese homeland,
something their warlords had promised would never come to pass

The Japanese forces were still dangerous, but their grip on the Pacific was
irrevocably broken. The question in terms of time and lives yet lost remained,
but American victory was now a certainty.

The war in the Pacific was the crucible which transformed the American
submarine from a vague conception ot uncertain worth into a full-fledged
and eventuallv invaluable component of the American armed servlces.
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DESIGNER'S NOTES
World War ll submarine combat is almost unique in the manner in which it

combines thorough planning, rapid action, lrEk, ski , quick thinkino and an
endlessly varied environment. Our initial research convinced us thai this was an
area which was ideally suited to the characteristic strengths of computersimu-
lations. Our primary goal was to achieve a levelol detail, realism. and varietv
beyond that ol olher simulations p.oduct without sacriticing playabitity.

The firsl major component designed and implemented was the mapping
system. As you play the simulation you will realize that anyarea in theentire
Westem Pacitic can be disptayed down to a resolution ot 1OO yards. with a
corresponding display of islands and land on the horizon ot the bridge and
periscope displays. In addition, shallowwate6 and shoals are included as well
as complete convoy routing intormalion to and from the Japanese mainland
To squeezeallof this inlormation into a64K computer was a maior chaltenoe.' Howe!€r, we leel that the atmost infinite varieiy ot situations availaOle and 

-
the freedom to select your own mission route and patrol areas amply justifies
the etfort.

Another ma,or obstacle to a playable simutation was the tirne tactor. Actual
submanne engagemenls could last many hours, occasionally tor days, aSthe
captain maneuwred for an advantageous firing position and his opfrnents
zigged and zagged to contuse him. Hot,rever once the action began in earnesr,
torpedo runs were timed in minutesand secrnds;a wellaimed deoth charoe
anack could swallow up a submarine with one devastating exptosion. One-
solution might have been to adjust sighting ranges, movement scales, turning
rates, elc. to produce a 'bathtub" simulation with continuous toroedo lirino.
deplh charging, and lrantic maneuvering. However this woutd have negat&
many ol the tactics and skills required of real submarine captains and dete:teo
our initial design goals. Instead we implemented a time scaling system which
allowsthe playerto accelerate the p.ogress of the simulaiion thib maneuvenno
for position and stillcontinue to accurately track allactivity.

This simulalion actually maintains two distinci,,points-ot-view" as the situation
der€lops. The compuier continuously tracksallships, torpedoes, and yoursuD.
This information is then filtered to provide the player with the sub commander's
"point-of-view"; information which is not available to the sub commander is
hadden (enemy ships which are oui ot range, the enemy's base course, etc.).
The computef also constructs a "point-ot-view" tortheJapanese escorts and
cargo ships - only providing them with the information which thev would
actually know.

Finally, we included an almost endless variety of situations, opiions, and olay
variations. On patrol missions you will encounter large and small convoys;
escorted and unescorted convoys: shallow waters; day, dusk, and night attacks;
and a limitless varietyof tactical problems. Each of the reality levels tdds a new
consideration into your planning and decision making. Equipment variations
also require significant tactical adiustments.

The most satislying aspect ofdesigning and testing this product was the
opportunily to learn and use realistic submarine tactics. "Cookbook" solutions
will not handle the immense variation oftacticalproblems the aggressive sub
captain will encounter. Each situation must beanal}rzed based on anappreciation
of the same tactors which influenced real-lite sub encounters.
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Th€ mo6t satisting aspect ot designing end testing this producl was lh6
opporlunityto loam and use realisiic submarine tactics...C@kbook,'solutions
will not handlo the immense variation of tactical probl€rns th€ aggr€ssiw sub
captain will encountor. Each situation must be anatped based dn'an appreciation
ot tho same factors \ hich intluenced real-life sub encruntors-
. We hop€ that you, too, willfind yourselt accepting this simulation as more than
just.an-artiticially consiructed "game'i It you can fuel a twinge ot appreh€nsion
as deplh chgrges roll inlo lhe water abow you, a glimmer oi satisfaction aa your
torpedo€s find their targe! or a spark of anticipation as you embart< on youi nen
patrol then our gftorts haw not b€en in vain. We hope that thg exoerienle of
playing this simulation will be as enjoyable and rewarding as wai the process ol
oeggn and del€topmeni.

Good Luck and Happy Hunting!
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and other MicroProse products in the future.
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