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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 II. 
My hope was to capture in this simula­
tion some of the tense situations, quick 
decision making, and decisive action 
so characteristic of World War II under-
sea combat. The design of this product s~~~1~f 
included extensive research, examina- F·•5 sTRIKEEAGLE 

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

-; . 

dynamic map generation module 
(loosely based on the mathematics 

of fractal 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 knew or heard tales of those 
intrepid American undersea 
warriors of the Second World War. 

Happy Hunting' 
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MISSION BRIEFING--- - - --------- --

INTRODUCTION 
SILENT SERVICE is a detailed simulation of World War II submarine missions in 
the Pacific. It places you into the role of submarine captain, presents you with the 
same information. problems, and resources avai lable to an actual sub captain. 
Included are numerous scenarios. options, and play variations. Five detailed battle 
stalion screens. numerous commands, and realistic graphics and sound effects 
combine to provide a dramatic level of realism and playability 

As is detailed later, US submarines played a crucial role m stemming the tide 
of Japanese imperialism an_d winning the war in the Pacific . The P.rimary mission 
of the American Silent Service was to take on the Japanese Navy m their home 
walersandtoneutral izetheJapaneseMerchantMarine.Assubmarinecommander 
in this el ite force, you will be evaluated based on the number and types of ships 
which you sink 

The first group of scenarios recreate actual historical situations and require 
a variety of different tactics. They are useful for becoming acquainted with the 
mechanics of this simulation, practicing specific situations, or for quick games. 
The real test of a submariner's skill however, are the Patrol scenarios. Here you will 
encounter an almost infinite variety of situations as you seek out and attack enemy 
convoys. W\th a limited number of torpedoes and fuel. your goal is to sink a maxi­
mum tonnage of enemy shipping and bring your sub successfully back to base. 

As an accurate simulation of a real-life situation. there are numerous details, 
subtleties, and features included in the simulation. The beginning player may 
sarely defer the consideration of some of these factors until a few games are 
completed. The "Quick Start'" section below is designed to allow experienced 
players to boot the program and play without reading the extensive documenta­
tion which follows. However, your enjoyment of this simulation will be enhanced 
by an understanding of the tactics, missions. equipment. and history of submarine 
combat as detailed in the remainder of this document 

QUICK START 
Like most people you are probably anxious to load up this product and get started! 
We offer this -quick start" to get you going with what weca11 the JG perspective. 
This is the viewpoint o f a new Lieutenant JG (Junior Grade), eager for battle, 
anxious to experience first- hand the challenge of submarine combat. When you 
decide to investigate this simulation in-depth, you will need to thoroughly review 
the contents of this operations manual. But, for you JG's, grab your sea bag, follow 
the short sea orders below, and let's go! 

1. Review the SUBMARINE CONTROLS and COMBAT CONTROLS sections to 
give you an idea of how to handle your submarine 
2. Look over the CONNING TOWER MENU and BA TILE STATION SCREENS 
sections to understand the options available to you on each screen. 
3. Locate your loading instructions and load the program into your computer. 
4. Choose Torpedo/Gun Practice or a Convoy Ac lion scenario. (Stick to scenario 1 
or2 unti l you learn to maneuver and attack with your submarine.) 
5. Choose difficulty level 1 {trainee). 
6. Turnoff all reality level factors. 
7. Good luck! 

MISSION BRIEFING----------------

TARGET IDENTIFICATION PRACTICE 
A vital skil l which each sub captain must possess is the ability to 

recognize and identify enemy targets. If you select one of the dangerous 
Patrol Mission scenarios you will be given a chance to refresh your target 
identification skills. Look up the ship requested (example: Japanese 
"Type I'" Destroyer) in this Operation Manual. Determine which Of the four 
ship silhouenes displayed on the screen matches the silhouette in the 
Operations Manual. Type the number of the matching silhouette (1, 2, 3, 4). 
II you correctly identify the ship you may proceed on your patrol. ff you are 
incorrect, you will be re-assigned lorfurther training and will proceed to 
Torpedo/Gun Practice at Midway Island 

LOADING INSTRUCTIONS 

COMMODORE64/128 
Before loading, be sure your joystick is installed in port 2. nearest the back of 

the computer 
If you have a Commodore 128. place the computer in C-64 mode by holding 

down the COMMODORE key while turning on the computer. C-64 and 128: type 
LOAD"" ".8, 1 then press RETURN. 

Leave the game disk in the disk drive at all t imes. 
The function keys "Fl"' through "F8"' refer to the keys f1-f8on the far right 

of the keyboard. 
At some point, you may wish to clear the Submariner's Hall o f Fame rankings. 

To do this. boot the machine, type LOAD "CLEAR"',8 then press RETURN 
When the computer responds with "READY", type RUN then press RETURN. 

COMMODORE AMIGA 
Start your Amiga with KickStart (version 1.1 or higher), then eject the KickStart 

disk and insert Silent Service. II will load automatically. Leave the disk in the drive 
during the game. You can use either the mouse (in port 1) or a )Oystick (in port 2) to 
play the game 

A 
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MlSSIONBRIEFINGi---------------­

ATARIXL/XE 
This program requires an ATARI 400/800/1200 XL/ XE computer with at least 

48K ol memory and a disk drive. To load the program, remove all cartridges from 
thecompuler, insert the game disk in your disk drive, and turn on your system's 
power. The joystick should be connected to the lirst ioystick connector 

The !unction keys "F1" through "F8" refer to SHIFT-1 (!)through SHIFT-8 (@) 
The "FT' function may also be selected by pressing the ST AAT key. 

ATARI ST 
II your computer has TOS already installed in ROM. simply place the Silent 

Service disk in your computer and turn it on. Leave the disk in the drive during play 
II you have an early-version ST with no ROM TOS chips, insert your Atari TOS 

disk in the drive first, then turn on the computer. When the desktop appears, 
remove the TOS disk and insert the Silent Service disk. Then press the ESC key to 
display the contents of the Silent Service disk. When lhecontents appear, use the 
left bull on to double-click on the folder called AUTO. The AUTO folder will open to 
show a program called SERVICE.PRG. Double-click on this program and you wil l 
start Silent Service. 

APPLE II Family 
Plug in your joystick. You must have a joystick to play the game 
Press the CAPS LOCK key. Caps lock must be DOWN to play the game 
Place the game disk in the disk drive and turn on the computer. The game boots 

automatically. leave the disk in the drive while playing 
The "FT' function key is either the joystick lire button or the RETURN key. 

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

Apple wilh a DOS 3.3 disk. Then remove it, insert your game disk, type RUN 
MANUAL UPDATES and press RETURN 

IBMPCorTANDY1000 
NOTE: Your IBM PC must have a color graphics card to play this game. You may 

use either keyboard or joystick to play. 
Place the game disk in your disk drive and turn on the computer. The disk will 

boot automatically. Leave the disk in the drive. 
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OPTIONS 
Upon loading, you will be allowed to select 1he scenario, options, and skill factors 

you wish to use 

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

the American base at Midway Island. Four old cargo ships are anchored there 
as torpe?o and gunnery practice largets. The second set of scenarios: "Convoy 
Actions·. recreate various actual si.;bmarine attacks on a convoy. "War Patrols~. 

allow you to command an entire patrol. beginning at the submarine bases at 
Midway, Brisbane, or.Freman!!e. continuing through a number of convoy 
actions: and concluding with a return to base 

SKILL LEVELS 
You may select !rom one of four skill levels: "MIDSHIPMAN", 

" LIEUTENANT" , "COMMANDER" or "CAPTAIN". The skill level alfects the 
accuracy of torpedo runs. damage sustained from depth charge attacks. the 
skills of enemy lookouts and sonar operators. as well as other factors. The 

~~!~,~~~~~%·~~~~! :!v~~~~g:~i~~~r~~i: ~i~~:rlil~~l?ye ~~~u~~!~~~ players. 

" CAPTAIN" level is intended for !he expert sub driver. Press 1. 2. 3 or 4 to 
change the skill level 

REALITY LEVELS 
In addition, you may customize 1he simulation with various "reality levels". Each 

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

1) LIMITED VISIBILITY 
If this level is selected enemy ships which are beyond radar/sonar 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. If th is level is not selecled 
al l enemy ships will appear on the map displays regardless of their range or ' 
location 

2) CONVOY ZIG-ZAGS 
II this level is selected enemy convoys will "zi~-zag" (change course) at regular 
intervals. If this level is not selected. cargo ships will steam straight ahead unle5s 
they are attacked by torpedoes or encounter land masses 

c 

WrlRR 7 



MISSIONBRlEFING------ ----------

3) DUD TORPEDOES 
If this level is selected some of your torpedoes may be duds. especially during 
the years 1942-1943. Dud torpedoes may hit the enemy but will not explode. 
only the splash will be seen 

4) PORT REPAIRS ONLY 
If this level is selected repairs will no long_er be accomplished automatically while 
in battle or on patrol. Once an item ol ma1orequ1pment is damaged, 11 may not 
be repaired 

5) EXPERT DES~OYERS 
If this level is selected certain enemy convoys will be escorted by "expert" 
destroyers. These escorts are more persistent and have better trained sonar 
operators. 

6) CONVOY SEARCH 
If this level is selected convoys will not always appear with in radar range. You will 
need to search them out. Far ott convoys are best sighted by performing a 360 
degree periscope/binocular sweep ol the horizon 

7) ANGLE-ON-BOW INPUT 
If this level is selected the computer wi ll no longer calculate the "Angle on the Bow" 
for torpedo shots. You must enter the angle yourself based on periscope obser­
vat ions. Be sure you understand the workings of the Torpedo Data Computer 
before attempting this level. Recommended for experienced players only 

DIFFICULTY LEVELS 
The skill level and real ity levels you select combine to produce an overall difficulty 

factor from 1 to 9. This difficulty factor and the tonnage which you sink will deter­
mine your ranking in the "Submariner's Hall of Fame" at the conclusion of your 
mission 

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

Additional data may be loaded at this time. When load ing is completed you 
wi ll appear in the conning tower (or the Patrol Navigation Map if you selected 
a War Patrol scenario) and the action will begin! 

TERMINOLOGY 
Port: The left side olthe ship 
Starboard: The right side of the ship. 
Bearing: The direction you are looking 
Heading: The direction your ship is going 
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SIMULATION SPECIFICATIONS-------- -----

CONTROLS 
All of the following contro ls have keyboard equivalents that can be found on the 

Keyboard Commands chart on the inside front cover of the manual 

WAR PATROL CONTROLS 
See the WAR PATROL BATTLE STATION description 

SUBMARINE CONTROLS 
Submarine controls are available primarily at the Maps and Charts or Gauges 

and Instruments batt le stations 
Raise or Lower Periscope: Press the "P" key on the keyboard. (Atari ST and 

Am iga: You can also select the periscope icon on the mouse menu.) This command 
ra ises scope ii it's down, and lowers it if it's up. It also sets the visual bearing (the 
direction you're looking) to be the same as the sub's heading (the direction the sub 
is going) _ You can use the periscope (in daylight only) down to a maximum depth 
of44feet 

Throttle {Speed): Keys "O" through "4" control the sub's speed . "O" =al l stop 
(si lent running) ; "1" = 1 /3 speed; "2" = 213 speed; "3" =Full speed; "4'" =Flank speed 
(Atari ST and Am iga: You can also select speed by clicking on the throttle icon in 
the mouse menu.) 

Reverse: Press "R" on the keyboard to reverse the engines. (Atari ST and Amiga: 
You can reverse engines by clicking on the "Reverse" icon in the mouse menu.) 
To change speed wh ile in reverse. adjust the throttle, then select Reverse again. 
Note that the turning ettect of the rudders is reversed when the sub is moving 
in reverse 

Dive: To dive, pul l down or toward you ("south") on the joystick. (If using a 
mouse, click on the downward arrow of the sub control icon.) This causes the 
sub to increase its depth_ When you have reached the desired depth, cancel the 
command by pushing up or away ("north"') on the joystick. (Mouse: Cl ick the center 
or upward arrow of the sub control icon.) 

In scenarios before August, 1943 your maximum safe depth is 300 feet; after 
August, 1943 your maximum sale depth is 425 feet. 

Surface: To surface, push up or away {"north") on the joystick. (If using a mouse, 
click on the upward arrow of the sub control icon_) This causes the sub to rise 
toward the surface. When you have reached the desired depth, cancel the 
command by pull ing down or toward you ("south") on the joystick. (Mouse: Click 
the center or downward arrow of the sub control icon.} 

Left Rudder: Press the joystick to the left {"west") for Left Rudder: press again 
for Full Left Rudder. (II using a mouse, click on the left arrow of the sub control 
icon.) This turns the sub toward the left (port}: if looki ng on the Map screen, you 
will seethe sub turn counterclockwise. To cancel, press the joystick to the right 
(Mouse: click on the center or left arrow of the sub control icon.) Note: Turning the 
sub changes its heading 

Right Rudder: Press the 1oystick to the right ("'east") for Right Rudder; press 
again for Right Full Rudder. (If using a mouse, click on the right arrow of the sub 
control icon.) This turns thesubtoward the right (starboard); if looking on the Map 
screen, you will see the sub turn clockwise. To cancel, press the joystick to the left. 
(Mouse: click on the center or left arrow of the sub control icon.} 



SIMULATIONSPECIFICATIONS-------------

Cancel:Tocancel al l turn and dive commands, press the RETURN key. (Atari 
ST and Amiga can cancel by clicking in the center of the sub control icon.) 

Blow Emergency Tanks: Press CONTROL E to blow emergency tanks. Th is can 
halt an otherwise fatal drive, and usually brings your sub to the suriace. You may 
periorm this only once per engagement. 

COMBAT CONTROLS 
Combat controls are avai lable primarily when at t he Periscope/Binocu lars battle 

station. 
Identify: Press the "I'" key to identify the target under the cross hairs in the 

periscope/binoculars. (Atari ST and Amiga can identify by c lick ing in the ID area.) 
Fire Torpedo: Press the "T" key to fire a torpedo at the target under the white 

crosshairs. (Atari ST and Amiga can fire by clicking on the torpedo icon.} Bow or 
aft lubes wil l be selected automatically depending on which faces the target more 
directly. Note that four torpedoes and gun shells (total) may be active at any one 
time. If a fifth shot is fired before the first is finished, the first wi ll end prematurely 
and the new shot is launched. See the "Torpedoes" section of SUBMARINE 
TACTICAL OPERATIONS tor more detai ls. 

Fire Deck Gun: Press the "G" key to fire the lour-inch deck gun at the target 
under the white crosshairs. (Atari St and Am iga can l ire the gun by clicking on the 
deck gun icon.) The gun may be fi red only when your sub is on thesuriace. The 
range is automatical ly set to the TDC range of the target at which you are aiming 
See the "Deck Gun'" section ol SUBMARINE TACTICAL OPERATIONS for more 
details 

Increase Gun Deflection: Press the•·+ '" key to increase deck gun deflection by 25 
yards (Atari XL/XE : Press t he"'>"' key) . Each add itional press adds 25 more yards 
to the deflect ion. You want to increase deflection when the target is moving away 
from you 

Decrease Gun Deflection: Press the·· -"'key to decrease deck gu n deflection by 
25 yards (Atari XL/XE: Press the"'<." key} . Each additional press subtracts 25 
more yards from the deflection . You want to decrease deflection when the target 
is moving toward you 

Rotate View Left: Press the 1oystick left to rotate the view lett on the Periscope 
Binoculars or Bridge screens. (Mouse: place the mouse arrow on the left handle or 
left horizon and hold down the left button.) To increase the rotation speed, hold 
down the fire button while pressing the joystick over. {Mouse: hold down both 
buttons.} Rotating the view changes its bearing 

Rotate View Righi: Press the joystick right to rotate the view right on the 
Periscope/Bmoculars and Bridge screens. (Mouse: place the mouse arrow on 
the r ight handle or rig ht horizon and hold down the left button .) To increase the 
rotation speed, hold down the fire button while pressing the joystick over. (Mouse 
hold down both buttons.} 

Angle-on-Bow Entry: It playing with th is reality level. you should enter an ang le­
on -bow value from -180 to +1 80 before you fire a torpedo at the target Enter a 
ne,gativevalueifthesub'slineolsightistothe left(port)ofthetargersheading 
(from the targefs standpoint) : use a posit ive value if the sub's li ne of sight is to the 
right(slarboard)olthetarget'shead ing 

SIMULATION SPECIFICATIONS-------------

To.begin the entry, press the "A" key. Change t~~ angle shown by holding the 
joystick left or right: left for negative, right for pos1t1ve (IBM: use the left/right cursor 
keys.)_ When you have reached your chosen angle, press the fire button. You may 
then lire a torpedo al that angle 

{Atari ST and Amiga: The AO_B gauge appears directly beneath the viewing area 
Use the mouse to point to a pos1t1on on the scale, or use the joystick to move the 
marker on the scale. In either case, you"ll see the exact angle-on-bow value in the 
digital readout below. Press the left mouse button or fire button to select a value.) 

Release Debris; Press the''?"" key to release debris and oil. These rise to the 
surface and may convince the enemy your sub has sunk. You may release debris 
only once per engagement 

TIME AND SCALE CONTROLS 
Wait (Pause}: Press the "W" key to pause the simulation - press any key to 

continue. You may also pause by selecting the Conning Tower screen 
Faster Time: Press the "F" key to inc_rease the time scale. thus causing the 

simu lation to move more rapid ly. (Amiga only: click on the clock icon.) Each 
subsequent key press doubles the speed, to a maximum of 32 times real time 
speed (three key presses). See the 'Time Scal ing" section for more details 

cli~ko:~~:~.~~:e;~~tt~= ~~·~~~~~~ )e~~~n:~t~~~t~~~l~I ~~~u~~~~l~~~~~;~i~o;ly: 
when detected by t~e enemy or when you lire a torpedo or the deck gun 

Zoom: Press the 'Z" k~i to expand the situation map on the Maps and Charts 
screen. {Alan St 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 t~e "X" key to_compress the situation map on the Maps and 
Ch_arts screen . (Alan ST and Am_1ga: Click on the small square in the Zoom icon.) 
This gives you a wider view of sh ip locations and land areas 

Software Concealment: (IBM only.) Press the""' (apostrophe) key to display 
a tx;igus ''.PROC_ESSING PLEASE WAIT" message. This locks out the keyboard 
until the ' ' - key 1s pressed again. If you're playing at the office and the boss walks 
by,thiscanbeveryhandyl 

Volume Conlrol: {I BM only.} Press ~he "V" key to turn off the engine sounds; 
pressaga 1n to turn off all sounds. A third press wil l restore all sounds 

WAR PATROL 
Some versions of the software relerthe user to this page of the manual for infor­

mation on the War Patrol Navigation Map screen. In this edition. that information 
canbeloundonpage13 
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SIMULATION SPECIFICATIONS - - -----------

CONNING TOWER MENU SCREEN 
The conning tower screen acts as a menu screen - from this screen, you may 

select any of the five detailed battle station screens: the attack periscope, the 
bridge, the map plot, critical gauges and instruments. and damage reports (all of 
these are described in the "Battle Stations" section below). Use the joystick or 
mouse to position the captain at the desired battle station, then press the trigger. 
Center - Periscope; Up - Bridge; Left - lnstrumentsand Gauges: Right - Maps 
and Charts: Down - Damage Reports. To access the Binocvlars battle station you 
must first go to the Bridge, then press the fire bvtton again. You may return to the 
conning tower from any screen but the Bridge by pressing the fire button (Atari St 
or Amiga: The right mouse button). 

When yov are at the conning tower screen, the simulation is paused. Note that 
some selections are unavailable under certain conditions, e.g. the bridge is 
unavailable if you are under water, etc 

You may also select two special functions from this screen. If you are playing 
a Training or Convoy Action scenario, the ""End of Game" function (joystick 
or mouse down and left) will end your mission. If you are playing a War Patrol 
scenario, the "Continue Patrol"" function (Joystick or mouse down and left) ends 
the current convoy battle and returns you to the patrolling screen. You cannot end 
the battle it you are being tracked by enemy escorts, have torpedoes active, or if 
anenemyshipisstillsinking 

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

If you prefer, keystroke commands may be used to make these selections 
(key commands must be used if playing the I BM version without a joystick) 
See KEYBOARD COMMANDS on the inside front cover. All other keyboard 
commands are Ignored on the conning tower until you select a battle station. 

" 

SIMULATION SPECIFICATIONS-------------

BATTLE STATION SCREENS 
SILENT SERVICE contains multiple Battle Station screens. On each screen 
different information is available and different commands can be entered. The 
battle stations represent the main locations lrom which the captain maoiages the 
battle as his sub goes into action. Not all controls 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 War Patrol scenario you start out on this screen, which 
displays a map of the western Pacific Ocean. You are free to explore any area of the 
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 patrol screen . 
simulates the time required to proceed from your base to enemy-controlled waters 
as well as the patrolling activity between engagements. (A typical patrol lasted up 
to two months.) 

Moving on lhe War Patrol map; 11 using a joystick. push the stick in the direction 
you wish to move. If using a mouse. your ship will always move toward the mouse 
arrow. Move the arrow to the desired location and the ship will sail toward it. 

Time moves quickly white patrolling. The ocean or screen border changes from 
light to dark blue to represent day and night (Apple version: text messages indicate 
passage of time) 

Finding the Enemy: When the ocean or screen border turns red, you"ve spotted 
a convoy (Apple version: "CONVOY SIGHTED" message appears). Press the fire 
button (or either mouse button) to exit from patrol if you want to engage in battle 
Note that enemy ships are generally found along the heavily travelled convoy 
routes (see map on pages24 and 25) and close to land. Valuable tanker and troop 
ship convoys are more likely to be found near Japan 

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

Getting Home; The sub­
marine bases at Midway Island , 
Fremantle and Brisbane are 
indicated by flashing dots 
When you have reached your 
base and the ocean or screen 
border turns green. you can 
return to port (Apple version: 
"AT BASE- message appears) . 
Press the fire button (or the 
right mouse button) to end the 
patrol and recordyourscore in 
the Submariner"s Hall ol Fame 

Important Note; NO OTHER 
CONTROLS funct ion on the 
patrol navigation screen. To 
make other controls work you 
must exit the war patrol 
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SIMULATION SPECIFICATIQNS------------­

MAPS AND CHARTS BATTLE STATION 
The maps and charts screen displays information avai lable from the navigator 

and the tracking party. Map information, visual sightings. radarand sonar are 
combined on this screen to show the location of your submarine. torpedoes. and 
all known enemy ships. Your submarine is represented by a black dot, torpedoes 
and enemy ships are white dots, green areas represent land masses and islands 
NOTE: sometimes there are enemy ships out there that you have not yet detected. 
These undetected ships do NOT appear on the map_ Your lookouts aren't always 
reliable - it's wise to leave the maps battle station and look around the horizon 
with the periscopes and binoculars yourself 

If an enemy ship is no longer within sighting range, a dot wil l flash slowly at its 
last known posit ion. If more ships and torpedoes are active than the track ing party 
can handle. the most distant objects may be dropped from the map 

Zoom: You may enlarge or shrink the scale of the map to any of lour levels of detail 
by using the Zand X keys (optional for Atar i ST and Amiga: cl ick on the Zoom/Un­
loom icon w ith the leff button)_ The init ial map shows the entire Western Pacif ic. The 
Patrol Area map shows a 500 by 300 mile area. Zoom again and you wi ll see the 
Navigation Map. which shows 
60 by 40 miles. The most detailed 
map is the Attack Plot map. which 
shows anareaof8milesby5 
miles. On the Attack Plot.ships 
aredisplayedwithsmall"tai ls" 
which indicate the direction 
eachshipismoving(Apple 
version:theshipshavenotails. 
buteacl-thasasmalldotatthe 
bow that indicates which way 
the ship is headed) 

Controls Available: All Subma -
rine and Time and Scale controls. 
plus"ReleaseDebris" 

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

provides a wide-angle view of nearby ships. islands and coastline. This screen also 
d isplays the current vis ibility conditions {good, average or poor) 

Controls Available: Rotate View left and right. Fire Deck Gun and Increase and 
Decrease Deck Gun Deflection 

AVERAGEVlSIBILITV (NOTE: fir ingthedeckgunfrorn 
the bridge is not recommended­
use the Periscope/ Binoculars 
battle stat ion .) On Atar i ST and 
Amiga versions, the Submarine 

i-~-"::!r---------j Controlsareavailableinthe 

SIMULATION SPECIFICATIONS-------------

PERISCOPE/BINOCULARS BATTLE STATION 
This screen displays the view through the attack periscope during daylighV 

dusk/dawn and the view from the bridge Target Bearing Transm itter binoculars 
at night The viewing area shows an en larged image of visible ships and land 
This screen may be selected when the sub is on the surface, or at periscope depth 
(44 feet or less) in daylight. (The attack periscope did nottransmitenough light 
tobeusedatn ight.) 

Controls Available: All Combat controls, plus Waif, Faster Time and Normal 
Time. (Atari ST and Am iga: Submarine Controls are available in the mouse menu.) 

Torpedo Data Computer. 
Whenthecrosshairsturnwhite 
the Torpedo Data Computer is 
activated and target tracking is 
d isplayed . The TDC displays 
therangetothetarget.the 
target's speed. "angle on the 
bow,"the computed gyro lead 
anglenecessarytoh itthesh ip. 
andthetarge!'scourse. (Course 
isnotavailableifyouhave 
selectedthe"EnterAngle-On ­
Bow" real ity level.) You may 
fire a torpedo by pressing the 
"T'"key,lirethedeckgunby 
pressing the "G" key, or request 
target information from the 
identification party by pressing 

TARGET ID: 

=. 
the "I" key. (Atari St or Amiga: You may control these functions with the mouse by 
selecting the torpedo or deck gun icons to lire weapons. and clicking in the target 
ID area for identification.) 
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SIMULATION SPECIFICATIONS-------------

MAPS AND CHARTS BATTLE STATION 
The maps and charts screen displays information avai lable from the navigator 

and the tracking party. Map information, visual sightings. radar and sonar are 
combined on th is screen to show the location of your submarine. torpedoes. and 
all known enemy ships. Your submarine is represented by a black dot, torpedoes 
and enemy ships are white dots, green areas represent land masses and islands 
NOTE: sometimes there are enemy ships out there that you have not yet detected 
These undetected ships do NOT appear on the map_ Your lookouts aren't always 
reliable - it's wise to leave the maps battle station and look around the horizon 
with the periscopes and binoculars yourself 

If an enemy ship is no longer within sighting range, a dot will flash slowly at its 
last known posit ion. If more ships and torpedoes are active than the track ing party 
can handle. the most distant objects may be dropped from the map 

Zoom: You may enlarge or shrink the scale of the map to any of lour levels of detail 
by using the Zand X keys (optional for Atari ST and Amiga: click on the Zoom/Un­
zoom icon with the leff button)_ The initial map shows the entire Western Pacific. The 
Patrol Area map shows a 500 by 300 mile area. Zoom again and you will see the 
Navigation Map. which shows 
60 by 40 miles. The most detailed 
map is the Attack Plot map. which 
shows anareaof8milesby5 
miles. On the Attack Plot.ships 
aredisplayedwithsmall"tai ls" 
which indicate the direction 
eachshipismoving(Apple 
version:theshipshaveno tails. 
buteachhasasmalldotatthe 
bow that indicates which way 
the ship is headed) 

Controls Available: All Subma -
rine and Time and Scale controls. 
plus"ReleaseDebris" 

BRIDGE BATTLE STATION 
You may select this screen only ii your sub is on the surface. The bridge screen 

provides a wide-angle view of nearby ships. islands and coastline. This screen also 
displays t he current vis ibility conditions {good, average or poor) 

Controls Available: Rorate View left and right. Fire Deck Gun and Increase and 
Decrease Deck Gun Deflection 

AVERAGEVISIBILITV (NOTE: fir ingthedeckgunfrorn 
the bridge is not recommended­
use the Periscope/ Binoculars 
battle stat ion .) On Atari ST and 
Amiga versions, the Submarine 

i-~-"::!r-------j Controlsareavailableinthe 

SIMULATION SPECIFICATIONS------- ------

PERISCOPE/BINOCULARS BATTLE STATION 
This screen displays the view through the attack periscope during daylighV 

dusk/dawn and the view 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, or at periscope depth 
(44 feet or less) in daylight. (The attack periscope did nottransmitenough light 
tobeusedatnight.) 

Controls Available: Al l Combat controls, plus Wair, Faster Time and Normal 
Time. (Atari ST and Amiga: Submarine Controls are available in the mouse menu.) 

Torpedo Data Computer. 
Whenthecrosshairstumwhite 
the Torpedo Data Computer is 
activatedandtargettrackingis 
d isplayed . The TDC displays 
therangetothetarget,the 
target's speed. "angle on the 
bow," the computed gyro lead 
anglenecessarytohittheship. 
andthetarge!'scourse. (Course 
isnotavailableifyouhave 
selected the "Enter Angle-On­
Bow" reality level.) You may 
fireatorpedobypressingthe 
"T'"key,lirethedeckgunby 
pressingthe"G"key,orrequest 
target information from the 
identification party by pressing 

TARGET ID: 

=. 
the "I" key. (Atari St or Amiga: You may control these functions with the mouse by 
selecting the torpedo or deck gun icons to lire weapons. and clicking in the target 
ID area for identification.) 
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SIMULATION SPECIFICATIONS-------------

Th is screen displays vital status info rmation. The straight up positio n for all 
gauges represents a zero value. with increasing values in the c lockwise direction 
The primary instruments and gauges are: 
(A) BATTERY LEVEL -a gauge indicating t.h~ amountofelectricilyremaining in the battery 

:~~a~~.1ff~~~~~:;~~ i;ue~~=~~:t;~~~i~I ~~~~i;:~i~~~9;~~~~e:d;;:~~r~l~~lly 
charged battery will allow one hour of high speed maneuvering underwater. five or six 
hours at slow speeds 

(BJ BATTERY CHARGE LIGHT - indicates the battery is being charged 
(C) BATTERY IN USE LIGHT - indicates the battery is being drained. 
(0 ) SPEED - a gauge indic.ating the sub's speed through the water. Maximum surface 

speed 1s 20 knots. maximum submerged speed is 10 knots. 
{E) DEPTH - a gauge showing the current depth below the surface. Periscope depth is 

44 leet or less. Note that depth measured in lee\ below the surface: zero depth means 
the sub isonthesurlace 

(F) PERISCOPE INDICATOR - this indicator in the upper left of the torpedo status box 
is white if the periscope is raised. black ii down 

(G} TORPEDO READY INDICATOR - a series ol li~hts indicating which forward and aft 

¥'~=d~e~~~n8;~sr~%~~~i;~io~~~~~~~er~e~~ls ~::;~,;~8~!~: ~~res 
per tube. The green number under each column of torpedoes indicates how many 
bow/a ti torpedoes remain 1n addition to those already in the tubes. The red number 
above theindicatorindicateshowmanydeckgunshells remain 

(H) FUEL LEVELS - three vertical tubes showing lhe diesel fuel levels in the three main 
tanks. The diesel fuel floats on top ot the water. The tubes show the amount of fuel 
(black) and water (white) in each tank. Full tanks allowed for 50 to 60 days cruising 

(I) DEPTH UNO ER THE KEEL - a gauge sho"".ing the depth lrom y_our sub to the ocean 
bcittom. When this gauge reads zero you will run aground. Maximum read mg on 
th1s gaugeisSOOfeet 

(J) WATI:R TI:MPERATURE- a gau_ge showing the temperature ?f the water outside 
the submanne. A blue dial hand indicates \hat !he submarine is below a thermal 
gradient layer. 

(K) ~CHRISTMAS TREE"~ light i~dicaling the status ol all hull openings. Green .light 
indicates closed, red light 1nd1cates open. Hull openings are closed automatically 
whenYougivetheordertodive. 

(L) COMPASS - indicates the direction the submarine is heading. 
(M) THROTTLE - 0-4 throttle settings. All stop, 1/3, 213. lull and !lank speeds. 

(N) ~r~~K bef~~fsst~hee ~ig'~~1(8~i3~i~e2~wh~i 7i~n:_ tr~n~~~UP~~~i~~~ f~~~n¥:~g~~ 
(Hour 19) to S:OOPM (Hour 20), dawn is from S:OOAM to6:00AM 

{O) OtVE BUBBLE - a horizontal tube showing whether the submarine is diving or 
surlacing. 
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SIMULATION SPECIFICATIONS-------------

DAMAGE REPORTS BATTLE STATION 

This screen indicates the nature of any damage to the submarine. Damage may 
be caused by depth charge attacks o r enemy gunfire. Types of damage inc lude: 

Bow/ At! torped o damage: these to rpedo tube doors have been damaged. 
T he torpedoes w ill not f i re. 

Periscope damage: the per iscope housing has been damaged. The periscope 
cannot be lowered or raised 

Oive Plane damage: the bow and stern d ive planes have been damaged. The 
submarine will only dive or surface at half its normal rate 

Fuel Leaking; the external fuel tanks are leaking. Fuel will be consumed at twice 
the normal rate. In addition, fuel rising to the surface w ill make the submarine 
easier to detect by enemy destroyers 

Engine Damage; the main diesel engines are damaged. Surface speeds are 
reduced by half. 

Machinery Damage: internal pumps and engines are damaged. The extra noise 
make the enemy's sonar track ing easier. 

Battery Damage: batteries are used up at twice the normal rate when submerged 

If the "Port Repairs Only" reality level is not selected, repairs are attempted by 
the crew automatically. 

If your sub is taking on water. the leakage rate is indicated in gallons per second 
{GPS). Leakage will often cause your sub to descend, although the dive p lanes 
may be able to counter-act the d ive. This information is provided in the top r ight 
hand side of the Damage Reports Screen. 
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SIMULATION SPECIFICATIONS-------------

SUB CONTROL DIAGRAM 
and STATUS AREA 

The bottom few lines of most battle station screens contain the sub control 
diagram and the status area. (The Atari ST and Amiga versions have mouse menus 
- see below.) The sub control diagram on the left isa rear view of your sub with the 
current rudder, dive plane and throttle settings displayed. Lett and right arrows 
indicate lefVright rudder, up and down arrows indicate up/down dive planes, and 
a number0-4 shows the throttle setting. The boUom line displays your current 
speed (in knots), depth (in feet) and heading (in degrees). The top line is used to 
keep you informed of status messages from the crew. 

Mouse Menu: On the Atari ST and Amiga versions, icons control rudders, 
depth, periscope up/down and rotate view, zoom/un-zoom, throttle (speed) and 
time scale. Use your mouse to point to the action desired and press the left mouse 
button to select the command 

The icon that controls rudders and depth is a lour-way arrow. Select the top or 
bottom arrow for surfacing or diving. Select the right or left arrow for right or left 
rudder: select it twice for right fu ll rudder or lelt full rudder. Select the center of the 
arrow to cancel all dive plane and rudder actions. 

MESSAGES and SOUNDS 
You may receive messages at any time from various members of the crew 

Rudder. lhrottle, and periscope commands will be acknowledged. You will also 
hear t he sound of your own engines. nearby ships, and torpedoes. In addition 
there are messages and sounds with special meanings· 
SONAR REPORTS DESTROYERS CLOSING. ("ping" sound) 
The sonarman is reporting that the submarine has been located by the enemy's 

SONAR REPORTS DEPTH CHARGES DROPPED. (" sptash" sound) 
The sound man is reporting that a destroyer overhead has dropped depth charges 
into the water. 
DEPTH CHARGES EXPLODING! (explosion sounds) 
LOOKOUTS REPORT DESTROYERS FIRING. (gun sound) 
Lookouts on the bridge are reporting that enemy destroyers are in range and are 
l iring at the sub. 
SHELL HITll SUB DAMAGED. (whlstung explosion sound) 
Your submarine has been hit by a destroyer's shell. Damage has been sustained. 
BOW (AFT) TORPEDO FIRED! 135' TRACK. (torpedo launch, torpedo motor 
sounds) 
One of your torpedoes has been launched in the direction indicated 
DECK GUN FIRED! (gun fl resound) 
You have fired your deck gun in the direction indicated. 
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SIMULATION SPECIFICATIONS------------­

SONAR REPORTS DISTANT EXPLOSIONS. (distant explosion sound) 
The sonarman is repcrting a torpedo or gun hit. 
WARNING: TEST DEPTH EXCEEDED. (hull c reaking sound) 
You have exceeded the sub"s rated test dep1h. 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 until you rise oil the bottom. 
REPAIRS COMPLETED. 
Work parties report that I hey have repaired a damaged compcnent: check the 
Damage Reports screen 
BLOW EMERGENCY TANK! (alarm sound) 
The emergency bouancytank has been emptied 
RAMMED BY ENEMY SHIP! (grinding sound) 
You have been rammed by an enemy ship and will start to sink. This is usually fatal 

TIME SCALING 
In order to ensure accuracy, alt ship movement. sightings. torpedo runs. and dive 

rates are recalculated every two seconds of simulated game time. However, under 
most conditions it is desirable to speed up the action somewhat. Normally the 
simulation proceeds at four times real time: one minute of game time takes 15 
seconds. If the "F'" key is pressed. the time scale is doubled 
Repeated pressing will continue to increase the time scale 
up to a maximum of 32 times real-time (i.e. one hour of 
game time will take 2 minutes at time scale4). When the 
"N"' command is entered. you are detected by the enemy 
or torpedoes are fired, the time scaring 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 of your bases. Either mission type 
ends if you are sunk or beached. In an cases you will see a screen displaying all 
ships which you have sunk and your final rank. 

Many patrols failed to sink any enemy ships, while successful captains often 
sank over 15,000 tons_ Your mission is to sink the highest tonnage of shipping 
without losing your sub. The simulation records your sin kings automatically. Your 
ranking will be based on tonnage sunk, difficulty level. and reality levels chosen. 
The higher the levels, the more value your tonnage is given. Al l players will rank al 
least Ensign. Higher levels are Lieutenant JG, Lieutenant, Lieutenant Commander, 
Commander. Captain, Vice-Admiral, Admiral. Fleet Admiral, and ultimately 
WGSC (World"s Greatest Submarine Captain)! 

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

SUBMARINERS' HALL OF FAME 
II you have a successful cruise, you will be prompted to enter your name. 

Type your name on the keyboard. I hen press RETURN. The Hall of Fame records 
the best rankings achieved and also includes real-life tonnages sunk by five 
submarines in actual war patrols. Rememberthat your rank is computed from both 
tonnage sunk and the difficulty factors used 
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SIMULATIONSCENARIQS-------------

CONVOY ACTION SCENARIOS 
Convoy action scenarios are shorter scenarios which place you in specific 

historical situations_ They are useful for becoming acquainted with the features 
of this simulation, practicing specific tactics, or when time is short 

PLUNGER IN THE INLAND SEA (LI. Commander D.C. White) 
Day/Submerged 
Jan. 18, 1942, Latitude 33-30 N, Longitude 135·00 E. 
Radar, Steam Torpedoes, 300 It hull 

The USS Plunger, patrolling off the southern coast of Japan, sights an escorted 
cargo ship steaming 
east at high speed. This 
scenario gives you the 
opportunity to set up a 
torpedo firing solution 
against a moving ship. 
Remember that even 
though the Torpedo Data 
Computer calculates the 
correctleadgyroangleto 
hitthetarget.itisoftena 
good idea to fire a spread 
of torpedoes in case your 
target changes course 
unexpectedly 

WAHOO VS. CONVOY (Lt. Commander"MushH Morton) 
Day/Surface 
Jan. 26, 1943, Latitude2-37 N, Longitude 139-42 E. 
Radar, Steam Torpedoes, 400• ft. hull 

Off the New Guinea coast, USS Wahoo sights a small Japanese convoy. The 
situation is a submariner's 
dream: an unescorted 
convoy including a troop 
shipandalargeoiltanker 
However, the convoy has 
radioed for help and a 
destroyerisontheway! 
Yourobjectiveistostrike 
quickly and cause as 
muchdamageaspos­
sible.Besuretouseyour 
aft torpedoes if your bow 
tubes are exhausted. 
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SIMULATION SCENARIOS--------------

HAMMERHEAD AT BORNEO (Commander J.C. Martin) 
NighVRadar 
October1, 1944, Latitude6-30 N, Longilude116-11 E. 
Radar, Steam Torpedoes,400+ It. hull 

SJ radar picks up a large escorted convoy as the USS Hammerhead patrols the 
northern coast of Borneo 
Thetanker,oneo!Japan's 
dwindling handful remai n-
ing althisstageofthe war, 
should be your primary 
target This scenario 
introduces night combat 
againstanescortedcon­
voy.You should take care 
to avoid being spotted 
aslongaspossible;use 
moderate speeds, keep a 
minimum profile toward 
theescort,andtrytotime 
yourattacksothatthe 
escortisontheotherside 
of the convoy 

SEARAVEN AT TO AGEL MLINGUI (Commander H. Cassedy) 
End around 
January 13, 1943, Latitude9-12 N, Longltude130-38E. 
Radar, Steam Torpedoes 

Somewhere between the Philippine Islands and the Japanese naval base at 
Truk Lagoon, USS 
Searavencomesacrossa 
northbound convoy. You 
areinabadposition:astern 
oftheconvoyindaylight 
Acarelul"end-around'" 
maneuver is recom­
mended. Be sure to use 
thetimescalingfeatureto ~ 
speed up your run around 
the convoy 
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SIMULATION SCENARIOS---------- --- -

TAUTOG AT NIGHT (Lt. Commander Sieglafl) 
Radar/Visual Night 
March 16, 1944,Latitude42-2S N, Longltude144-SS E. 
Radar, Steam Torpedoes, Improved detonator, 400 • It. hull 

Off the eastern coast 
of Japan, USS Tau tog 
encounters a Japanese 
convoy. Night attacks 
depended very much on 
the prevailing vis ibility 
conditions_ During poor 
visibility.a lowlyingsub 
could safely close with 
itstargetonthesurface 
If visibility was good, 
however. somewhat more 
caution was required 

. 
• 

GRAY BACK IN THE CHINA SEA {Lt. CommanderJ.A. Moore) 
Submerged Radar 
October 21, 1944, Latitude 26-48 N, Longitude 124-56 E. 
Radar, Electric Torpedoes, 
400-fl.hull 

Averyd1fficultsituation 
Three radar-equipped 
escorts are guarding the 
convoy' Your best hope is 
a dawn or dusk periscope 
attack. 
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SIMULATION SCENARIOS--------------

(ATARI ST AND AMIGA ONLY) 
CA VALLA HITS THE JACKPOT (Commander H.J. Kossler) 
Day/Submerged 
June19, 1944, Latitude11-50N, 137-57 E 
Radar, Electric Torpedoes, 400+ fl. hull 

Cavalla, patrolling near Palau on her maiden voyage, makes an excit ing 
discovery: a group of Japanese warships, including two cruisers and an aircraft 
carrier, is approaching at high speed I A warship convoy is laster than a submarine, 
so you'll on ly have one 
chancetosinkor cripple 
thebigshipsbelorethey 
sweep on past.Your prime 
targetshou ldbethecarrier. 
but if your position is too 
unfavorable, go for one of 
thecruisers.Bewary!The 
escortsarealertanddanger-
ous.andthecruisersare 
deadly ii you surface 

WAR PATROL SCENARIOS 
The War Patrol scenarios are the true test of a submariner's skill. Your mission is 

to scour the Japanese convoy lanes; to find, attack and sink the maximum tonnage 
of enemy shipping. You will encounter a wide variety of situations. opportunities 
and dangers. Note that each submarine is differently equipped -your tactics 
should take into account the strengths and weaknesses of your sub 

For an overview of Japanese convoy lanes, see the map on pages 24 and 25. All 
of these convoy lanes are active in scenarios that occur early in the war. As the war 
progressed, and the area of the Pacific controlled by Japan gradually shrank. it 
became very difficult to find convoys in areas distant from Japan. In the scenarios 
that occur later in the war, it is easiest to find targets in the waters around the 
islands of Japan 
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SIMULATION SCENARIOS------- - ------

USS TANG- Midway Patrol, June, 1944 
Radar, Electric Torpedoes with improved detonators, 400+ ft. hull 

The USS TANG was the second leading submarine, with 24 confirmed 
sinkings between Feb. 17 and Oct. 25, 1944. On TANG's third war patrol 
her captain took her deep into the Japanese-controlled Yellow Sea. In a 
span of on ly fourteen days, she sank ten enemy cargo ships, including 
four in one day! This unsurpassed achievement earned TANG the 
Presidential Unit Citation. 

·~·".'·· 
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SIMULATION SCENARIOS--------------

USS BOWFIN - Fremantle Patrol, November 1943 
Radar, Steam Torpedoes (old detonators), 400+ ft. hull 

The BOW FIN, based in Australia, sank 16Japaneseships under four 
different skippers. The BOWFIN's second patrol took her from Australia, 
through the Makassar Strait, to the Philippines. After patrolling fruit lessly 
off the Philippines, BOWFIN crossed the South China Sea to the coastal 
waters of lndo-China. There she encountered two convoys and sank five 
ships in the course of three days in spite of a number of torpedo problems. 
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SIMULATION SCENARIOS---------- - ---

USS GROWLER- Second Patrol, August, 1942 
Surface Radar, Steam Torpedoes, 300+ ft. hull 

One of the first fleet-type submarines to enter the battle, the GROWLER 
was famed for the heroism of her captain, H.W. Gilmore. After a collision 
with a Japanese gunboat, Gilmore ordered an immediate dive although he 
lay badly wounded on the bridge, thereby giving his life to save his ship. 

The GAOWLEA"s second patrol originated in Brisbane. Off the coast of 
Formosa she sank over 15,000 tons of shipping - an excellent patrol at 
this critical stage of the war. 

·~·"'.:·· no w 1 ..., 

11' '~ ... 
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SIMULATION SCENARIOS--------------

USSSEAWOLF- Seventh Patrol, October, 1942 
Radar, Steam Torpedoes, 300+ ft. hull 

Another early arrival in the Pacific, the USS SEAWOLF went on to 
?ecome one of the most successful subs of the war. Her second patrol 
included a memorable battle against a Japanese naval force off Christmas 
Island. 
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SIMULATION SCENARIOS--------------

USS SPADEFISH - Second Patrol, October, 1944 
Radar, Electrlc Torpedoes with Improved detonators, 400+ ft. hull 

TheSPADEFISH entered the fray late in 1944. At this point in the war 
most Japanese escorts were equipped with radar. In spite of her late start, 
SPADEFISH sank 21 vessels for a total of 88,000 tons. 

On her second patrol. two weeks out of Pearl Harbor. SPADEFISH 
happened upon a heavily escorted convoy in the East China Sea. Alter 
persistent tracking,SPADEFISH sunk the heart of the convoy: the20.000 
ton escort carrier Jinya. 
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SUBMARINE TACTICAL OPERATIONS---------- -

SUBMARINE TACTICS 
A successful submarine attack was very much a team effort by the entire 

submarine crew, w ith the captain directing. The torpedomen and machinists 
mates maintained the torpedoes and engines. The soundman listened to the 
enemy ships through sensilive underwater hydrophones. By counting propeller 
revolutions and rotating the hydrophone. the soundman could estimate the 
enemy's speed and bearing. A radar party tracked the enemy on SJ surface radar 
In the conning tower. the tracking party plotted the submarine's position and the 
position of enemy targets and escorts on the attack plot map. The identification 
party stood ready to idenlify enemy ship types as the captain called out his 
periscope observations. On the bridge. lookouts scanned the seas for enemy 
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, the captain made the crucial decisions which spelled 
the d ifference between success or failure. Carefully weighing the number of 
escorts, the types of ships, visibili ty. water depth. number of torpedoes remaining. 
battery charge, the convoy's course and speed he decided how, when and where 
to attack the enemy 

With their low surlace 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 well thought out approach to within 
a few thousand yards of the enemy without being detected: quick and decisive 
torpedo aiming and fi ring: and the c lever use of speed. depth. and water temper· 
ture to evade the inevitable counterattack 

THE APPROACH 
The first priority upon sighting an enemy convoy was to determine its course 

and composition. At this poinl lhe decision to attack would be made. Next, the 
captain would direct his sub to a position ahead or on the beam of the convoy while 
remaining undetected. During daylight. the captain waited submerged. letting the 
convoy come into tiring range. At night a surface attack was called for allhough 
visibility varied greatly w ith haze and moonlight. During the dawn/dusk hour the 
periscope was usable but the submarine remained d ifficult to see. making th is an 
ideal time for an attack. 

The key to the approach phase was to achieve a favorable tiring position wilhout 
being detected by the enemy's escorts. As a result of the submarine's slow under­
water speed, much of the maneuvering during the approach had to be conducted 
on the surface, which made the sub vulnerable to detection. US radar could detect 
sh ips at a range of 16,000 yards {8 miles) or more. This general!y gave the sub­
marine the initiative as Japanese lookouts might see a sub at 10,000 yards during 
the day or 3,000 yards at night When submerged, passive (listening) sonar could 
track Japanese ships at up to 6,000 yards, although this range lessened quickly 
if the sub was moving or al depth. Japanese sonar could detect a rapidly moving 
submerged submarine at up to 5,000 yards, although at maximum depth and 
rigged for silent running, they were very d ifficult to find. Both during approach 
and escape the captain would all empt to provide a minimum profi le to the enemy 
by pointing the sub directly lowards (or away from) the enemy. Even when 
submerged, a m inimum profile provided the smallest sonar target to the enemy 
destroyers. 
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SUB DETECTION TABLE 
(10 knots) 

OAY NIGHT 

SURFACED "' Full Profile [i! 20000 3000 
Minimum Profile ;! 8000 1000 

PERISCOPE DEPTH ~ 
Full Profile w 6000 2000 
Minimum Profile u 2000 800 z 

SUBMERGED' ~ FullProhle 2000 2000 
Minimum Profile 5 800 800 

'1t1heS11bmaune wasunderatemperatumgrad•ent layer. tl\f!s19h11ngrange was substantoally less 

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

tubes aft. A total of 24 torpedoes were carried. 14 lorward and 10 aft. A torpedo 
reload required about 10 minutes 

The Mark 14 steam torpedo had a range of 4.500 yards at 46 knots. In order to 
protect the submarine from premature detonation. the warhead was not armed 
until the torpedo had travelled 450 yards. The Mark 14 was propelled by steam 
generated by a spray of water passing through a torch of burning alcohol 
This lell a trail of bubbles on the surface which pointed back towards the firing 
subm;;ir ine. Torpedo steering was controlled by an intern<il gyroscope 

These complex devices suffered from a number of severe problems. Chief 
among them being the tendency to run too deep, thereby passing underneath 
the target. and the tendency of the Mark 6 exploder not to explode on contact 
with the target. Bolh of these problems were eventually corrected as the war 
progressed. 

In 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 forced to 
escape after the first torpedo salvo. Under ideal conditions. ship after ship could 
be sunk as the escorts circled frantically searching for the unseen attacker 

Most torpedoes were therefore fired at a range ol 1.000- 3.000 yards. The best 
torpedo track was one which was perpendicular to the course of the target ship 
This provided the largest potential target area. Head-on shots or stern shots were 
unlikely to h it their target 

TORPEDO DATA COMPUTER 
Contrary to popular belief. 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 wi1h the target speed, range. and 
course, automatically calculated the correct lorpedo track. The TDC calculated 
and fed the gyro angle directly to the gyroscope which steered the torpedoes 

The gyro angle calculated 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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behind the target ship ii he expected a particular change in course. Frequently 
a "spread"' of torpedoes was !ired by aiming one torpedo slightly ahead of the 
target, one torpedo directly at the target, and one torpedo slightly behind the 
target 

In th is simulation the gyro lead angle is automatically added to your periscope 
bearing when the torped?0s are ~ired. Example: you have an enemy ship centered 
squarely in your crossha1rs. bearing 090 degrees (due East). The target is on a 
course of 180 (South). The TDC calculates a gyro angle of 10degrees. II you fire 
a torpedo it will assume a 10Cldegree track: (your090 degree periscope bearing 
plus 10 degrees gyro angle) and should hit the target. In the same situation, if your 
periscope is pointed at 085 {slightly behind thetarg~t) your torpedo will ass_u~e 
an 095 track (85 + 10). This torpedo should pass behind the target bul may hit 11 the 
targetzigsorzags 

II was important to make the first set of torpedoes 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 ofl range, bearing, 
and angle on the bow information wtiich were input into the TDC and to select 
the moment to lire the torpedo(es) 

DECK GUN 
Most US subs were equipped with a 4- inch deck gun. This gun had a range ol 

up to 8,000 yards and a fairly rapid rate of fire. Although infrequently u~. the 
deck gun was effective in sinking badly damaged targets or to slow a ~1p down 
and force it to fall behind the convoy. The gun was also used as a last ditch 
measure by subs which had been forced to suriace or had suffered too much 
damage to dive safely 

The gun may onl.Y be !ired when you.r sub is on the surface._ Use the cross hairs 
on the periscope/binocular screen to aim the gun. The range 1s automatically set 
to the TDC range of the target at which you are aiming. Use the "+"' and "-"keys to 
add or subtract deflection from this range. Ex~mple: an 18 knot destroyer comm~ 
directly towards you from 4,000 yards away will move over 200 yards in the time 11 
takes the shell to reach the target. Therefore you should use the .. _ .. key lo select 
a deflection ol -200 to ·250 yards before firing the gun. At 2,000 yards the shell will 
only take half the time to reac::h t~e target. soa -1?0 yard detl.ection should be used 
More than one shell may be 1n lhght at any one time. You will seeasplashofwater 
when the shell lands. 11 the shell h its i ts target. you will see and hear lhe explosion 
Your gun is supplied with 80shells. 

ESCAPE 
If detected by enemy escorts. escape became the ~ub"s main objecli~. A 

submarine was no match lor even a sing le destroyer ma gun and rammmg duel. 
The usual tactic was to dive as deeply as possible and rig for si lent ru~ning. T~e 
enemy escort would circle over the last known posit1~n o! t~e sub~~rme, hop1~g 
to pick up a sonar echo from the submarines hull. Maintaining a f'l1~1mum profile 
and minimum running noise was especially important underthe.sec1rcumstances. 
A strong temperature gradient could also provide some protection f.rom the . 
enemy's sonar. Leaking l uel or ~achinery da.mage mad.e the. escorts JO~ ~as1er. 
Submarines gained some beneht from their tighter turning circle and ab1hty to 
constantly track the escorts propeller noises. Under extreme circumstances. 
a sub might try to convince the attacking destroyers that it had been destroyed 
by releasing oil and debris which floated to the surfac~ 

At night the sub's 20 knot surface speed was sometimes sufficient to outrun 
pursuing escorts 
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TORPEDO FIRING TERMINOLOGY 

8 - TRUETARGElBE.HING 
IC - TARGETCOURSE 

GVROANGlE. Tl!e(lllglel)elWeenJ"leklte·OM·OtO• ~ 
01owor.n1poricrnno1~oc• o110rpe«> meosureo 
c10e1<W1st tromown1.111p t>oW 

OWN COURSE. lhear.glebe!WeeMllenorrr..soumi.ne 
oMhi lore-ond·anamolownsll•prreosureo 
clocl<Wise tromnal'rl lOIOrgelDOw 

TARGETC0URSElheorigleOOIW"'lnlheoor1h-..Ou'h 
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JAPANESE CONVOYS 
Japanese shipping generally travelled in small convoys of three to seven ships. 

Occasionally, cargo ships and warship~ might travel alone. As the war progressed 
and Japanese losses mounted, increasing numbers of escorts were assigned to 
these convoys. Convoys may consist o f cargo ships, troop ships. tankers. and 
destroyer escorts 

Tankers were the most important target class. The Japanese were critically 
dependent on the flow ol oil to keep the Main Battle Fleet in operation_ Troop 
ships were also important targets. These ships transported troops lo and from 
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 often used for escort duty, 
especially in important convoys. The Japanese also constructed a special class 
of escort for anti-submarine defense: the '"kaibokan". Both destroyers and 
kaibokan were armed with guns to engage submarines on the surface, sonar to 
detect submarines below the surface, and depth charges to sink them. A 
submarine on the surface could outrun a Ka1bokan. which had a top speed of less 
than 20 knots. Destroyers could steam at close to 30 knots 

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

Japanese convoy tralfic tended to concentrate along the routes between major 
ports. Rel er to the convoy route map for details 

JAPANESE TACTICS 
Japanese escorts were formidable 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 shanow and 
the lack of surface radar until late in the war. This encouraged the night-surface 
attack 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 
escorts showed more persistence. 

T he 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 si lhouette. periscope 
feather, or sonar echo which betrayed the sub's presence. If a sub was sighted, all 
escorts charged the sub at maximum speed. An unwary sub might be caught near 
the surface 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 conduct 
a depth charge attack. 

L 
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TACTICAL SITUATION PLOTS 
The d iagrams below will provide some sense ol 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 of undersea combat 

Situation 1: END AROUND ATTACK 
You are at periscope depth and have just sighted a 10-knot convoy bearing 

090 degrees (d ue East). You determine the enemy's base course to be 045 
(Northeast). It is around noon: seven hours of daylight remain. The convoy is 
escorted by at least one destroyer. Your torpedo lubes are full and your battery 
is fully charged. What is your plan? 

This is a difficult situation: the convoy is steaming too last lor a submerged 
approach. A cautious skipper might leave this convoy alone and look for easier 
game. A foolhardy captain might charge in for a stern surface attack. but a 
surfaced submarine is no match for a destroyer during 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 ol visual sighting range. Track the convoy on radar as you proceed. If an 
escort leaves the convoy and heads in your direction. you have probably been 
sighted - dive immediately. It may take some time to carry ou! this maneuver. 
use the 1ime scaling feature to speed up the simulation. Once you are in front oi 
the convoy. go to periscope depth and wait for lheconvoy to come to you. Make 
your torpedoes count! (Note that this situation is similar 10 the USS SEAAAVEN 
scenario) 
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Situation 2: NIGHT/SURFACE INTERCEPT 
You are patrolling on the surface when radar p icks up a convoy bearing045 

{North East). It is a dark and hazy nighl . Radar determines the enemy's base course 
to be 180 (South) at 8 knots. 
Two "kaibokan" escorts 
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 speed and keep 
your bow pointed towards 
theescortsasmuchas 
possible. This provides only 
a small visual target for the 
enemy lookouts to detect 
You should be able to reach 
an ideal firing position off 
theconvoy'sbeamata 
range of 1,000-2.000 yards. 
If you time your approach 
when the escorts are busy 

• 

0 

0 

0 

0 

- 0 

on the other side of the convoy. you may be able to escape on the surface: the 
"kaibokan"' can only turn 18 knots. Good Luckl (Note that this situation is similar 
to the USS HAMMERHEAD scenario) 
Situation 3: DAYLIGHT/SUBMERGED ATTACK 

During a routine day periscope sweep you observe a convoy heading directly 
towards you: range 4,000yards! An escort is in the lead and lour cargo ships follow 
in a diamond pattern. Act 
quickly! 

You should immediately 
head perpendicular to the 
convoy·s track to put your­
sel1 into a favorable firing 
position for a broadside 
torpedo shot. Since you will 
be turning your broadside 
to the enemy you should 
divetoreducethechance 
of sonar contact. Once in 
firing position, wait until the 
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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Situation 4: AVOIDING ENEMY ESCORTS 
You have just loosed three steam torpedoes at a particu larly juicy tanker. The 

two escort ing destroyers have not detected your presence. You are at periscope 
depth during daylight 

ltisextremelytemptingto 
watch your torpedoes as 
they head towards the 
target. You will only do this 
once1 As soon as your 
torpedoes reach their target, 
the bubble trails will point 
directly to your firing posi ­
tion. At26 knots. the 
destroyers will be there 
quickly. You must get away 
immediately. Head away 
from the destroyers at 
maximum speed. dive as 
deeply as possible If the 
destroyers get Close. mini­
mize your speed to reduce 
noise.Twoescortscanbe 
verydangerous, asitis 
usually impossible to 
present a minimum sonar 
profile to both ships 

Situation 5: SHALLOW WATER ESCAPE 

SIMULATION SCENARIOS---- ----------

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

written by .ac.tual participants. Read mg one or t'."'o of these shou ld give the player 
an apprec1at10.n of what 11 was really l ike. This s1mulat1on has been designed to 
present you with the same types of s1tuat1ons and to let you use the same tactics 
you wi ll read about 

Make sure you understand the role of the Torpedo Data Computer~ most 
torpedo shots should be made with the periscope crosshairs directly on your 
target. If you really want TO LEAD the target, select the "Enter Angle-on -Bow" 
reality level and leave the gyro angle at zero. Now your torpedoes will 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 proxim ity of the ship 
You then lead the target by that estimated amount. (Under normal modes the"TDC 
will do this automatical ly.) 

During WW I I the Captain had not only to call off the range and bearing but also 
estimate the Angle-on-the-Bow. Although in this simulation the TDC calculates 
the angle, you are welcome to enter it using the "A"' key and the joystick or mouse 
You should study the accompanying diagrams for an exact explanation. However, 
a good way to estimate this angle is to use the "'enemy captain" method. Imag ine 
yourself on the bridge of the enemy sh ip looking forward. The angle left or right 
from the bow of the enemy ship where the enemy captain would see the submarine 
is the Angle-on-the-Bow. For example, if the enemycaptainwould see your 
submarine 45 degrees off the left side of his ship, as the submarine captain you 
would (assuming you chose the Angle-on-Bow Reality Level) press "A' and move 
your control until the ang le reads -045 degrees. As you can see, this is an estima­
tion procedure. By using this procedure. you are trying to solve the equation 
GYRO LEAD ANGLE = ArcSi ne (Target Speed x Sine {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 is facing. Note that it is generally much faster and easier 
to aim your torpedoes and gun by rotat ing the scope (changing your BEARING) 
rather than by steering the sub (changing your HEADING). 

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

Submarines were not designed for extended gun duels and did not incorporate 
sophisticated range find ing devices fortheirdeck gun. Your best bet is to try to 
achieve a position directly to the side of your target which allows you to use no 
range deflection (the target is neither approaching nor receding). If this is not 
possible, try a number of ranging shots at different range deflections. Once you 
hit the target with a ranging shot, commence rapid firing 

Most importantly, try to anticipate your opponent's maneuvers and reactions 
In general, you will know more about his location , course, speed. etc. than he 
knows about you. Use this advantage to plan and execute the most destructive 
andleastdangerousattackyoucandevise 
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SUBMARINE SPECIFICATIONS-------------

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

With 200 tons of diesel fuel and a cruising range of 12.000 miles, no area of the 
Pacific was safe lor enemy shipping. Four diesel engines produced 6.400 horse­
power for a maximum surface speed o f 20 knots. Battery driven electric motors 
provided submerged propulsion at up to 10 knots for short periods. The rated 
test depth of the first fleet submarines was 300 leet. while later craft were rated 
for more than 400 feet . Both were capable of somewhat greater depths under 
emergency conditions 

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

and fire control devices 
The periscope could be used for visual observation to a depth of 44 feet. 

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 surface 
radar had a range of up to 16,000 yards 

Passive (listening) sonar became the primary source of 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, significant new equipment and tactics were 

introduced 
November 1942: USsubmarineswereequipped with surface radar. This allowed 

eriemy ships to be detected at ranges of up to 16.000 yards. Prior to this time, visual 
sightings and sonar were the only means of detecting enemy ships 

April 1943: The Japanese increase the escort 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 safe depth from 300 to almost 425 feet. This change was unknown 
to the Japanese who tended to set their depth charges too shallow 

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

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

July 1944: The Japanese introduce radar on their escort vessels, making surface 
attacks much more difficult. 
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SUBMARINE WARFARE 
IN THE SOUTH PACIFIC 

The American fleet submarine was a complex and formidable war mach ine 
ideally suited for the vast reaches of the Pacif ic and the far-flung Japanese 
convoy routes_ American submariners developed an aggressive doctrine wh ich 
frequently took them into the heavily travelled waters off the coast oi Japan 
Sub skippers vied to surpass each other in ships and tonnages sunk. As the 
war progressed , US sub strength grew from a handfu l oi antiquated craft to 
a powertul striking force of over two hundred vessels. The ranks of the sub 
commanders were also transformed as the pressures of undersea warfare 
weeded out the peacet ime sai lors and forged an e li te cadre of you ng, aggressive 
and skil lful captains 

The history of submarine wartare in the Pacific 1s the story of these men 
and the highly trained crews they led. Each patrol. each attack was a personal 
confrontation between these men and a skilliul and determ ined enemy. The 
Al lied victory in the Paci fi c was in no small measure a consequence of their 
overwhelming success 
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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 until the Second World War 
that the ·'Silent Service" came into its own as an essential part of the American 
armed forces 

Early efforts at submarine combat were beset with many problems. Submarines 
were deployed during World War I. but saw litt le action_ The years that followed 
brought_ lim ited budgets, limited interest and U.S. sub development became a low 
priority item. The Japanese military, 1n contrast, had been constantly at war since 
the beg inning of the 1930s. They en1oyed superior weapons and numbers, and 
their troops were batt le-tested and combat ready. The Japanese sank a number 
of U.S. carriers and came close enough to the American West Coast to shell 
several targets there, including Los Angeles. 

Japanese leaders were not infallible_ Those leaders with first-hand ~nowledge 
of the vast industrial potential a_nd 1ntemal resources of the U.S. were ignored by 
the majority of the Japanese m1l1tary elite - a fata l lapse for a smal l island nation, 
heavily dependent on a vital sh ipping_ force. The Japanese also_underestimated 
the strength and range of the 1930s vintage American subs, which were nearly 
a match for the Japanese I -boats at the beginning of the war. Compounding this 
shortsightedness was a deeply ingrained sense of racia l superiority on the part 
of the Japanese. This arrogance would prove costly as the war progressed, 
and the Japanese mi li tary would not acknowledge the growing profic iency of 
the U.S. submarines and the men who commanded them 

The early days of lf'N./11 undoubtedly re inforced the Japanese sense of 
superiority. The inexperienced American sub fleet got off to a lackluster start, 
in large part due to uncertainty and disagreement over what the 1 ~ place in the war 
eifort should be. As adjuncts to surface craft. subs were more active. but st ill were 
not encouraged toward independent action_ Official policy at the time called for 
caution: sub 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 effort 

DEVELOPING SUBMARINERS: Command inertia was not the only problem 
It became clear that the special rigors of submarine service required a special 
captain and crew. The special situation of submarine service called for a different 
class of fighting man_ Stern d1sc1plmanans were not necessanlythe best com­
manders: an aggressive and flex ible kind of leader was needed to hand le the 
myriad of situations a submarine faced. As for those of the crew, a more stoic, 
"get the job done" mental ity proved more valuable 1n thetensecond1t1onsofsub 
narfare than cowboy bravado. An understand ing of submarine psychology was 
a large step forward in improving submarine success. 

TORPEDO TROUBLES: The lack of an effective and reliable torpedo plagued 
American forces throughout the war. Initially the poor showing of _s1:1bs in combat 
with the Japanese was attributed to human error_ Some naval offlc1als, as well 
as the Bureau of Ordnance. had fully supported the Mark XIV torpedo and its 
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Mark VI exploder. The Mark VI 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. Laboratory testing proved very success-
ful. but in actual combat situations. a chorus of complain ts arose from sub 
commanders from across the fleet. An impasse arose with the 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 often exploded prematurely 
or failed to explode at all. The Bureau of Ordnance continued to blame the 
performance of the sub crew for the problems. despite mount ing evidence that 
something was indeed wrong with their torpedo. Once thorough test ing was 
done, a faulty firing pin mechanism was discovered. When the torpedo had struck. 
its target dead on. the firing pin was crushed in such a way that it could not trigger 
the explosion. Ironically, perfect sighting had usually resulted ina poor perform-
ance record for the submarine crew. Once the problem was conceded. the sub 
fleet was held in higher esteem by those in command . As performance levels rose. 
so did the morale of the submarine crews. Even so, the performance and scarcity 
of torpedoes hampered sub operations throughout the war. 

THE BALANCE SHlnS: 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 offensive for the first 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 
interna l resources was taking its tol l_ Their earlier successful conquests had 
strung the Japanese forces on islands across the Pacific. making their convoys 
of supplies even more important toJapanesesuccess. The Americans recognized 
this vulnerability and successfully exploited it to defeat Japan 

Fully half of Japan's 6.0CIO,OCIO tons of shipping were required just to sustain 
their civilian population. U.S. forces gradual ly closed in on Japan. choking oil the 
supply arteries essential to the Japanese war eflort. American subs sank. nearly 
3.0CIO.OCIO tons of Japanese shipping. nearly half of what they had at the war's 
beginning. By the close of 1944. U.S. boats dominated the Pacific. With Army 
Air Corps bombers and carrier planes. U.S. subs could strike at will in nearly every 
corner of the Japanese empire 

The Japanese continued to suffer from a shrinking force of capable figh ting 
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 of uncertain worth into a lull-fledged 
and eventually invaluable component of the American armed services 
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DESIGNER'S NOTES 
World War II submarine combat is almost unique in the manner in which it 

combines thorough planning, rapid action, luck, skill, quick thinking and an 
endlessly varied environment. Our initial research convinced us that this was an 
area which was ideally suited to the characteristic strengths of computer simu­
lations. Our primary goal was to achieve a level of detail , realism, and variety 
beyond.that of other simulations product without sacrificing playability 

The first major component designed and implemented was the mapping 
system. As you play the simulation you will realize that any area in the entire 
Western Pacific can be displayed down to a resolution of 100 yards, with a 
corresponding d isplay of islands and land on the horizon of the bridge and 
periscope displays. In addition , shallow waters and shoals are included as well 
as complete convoy routing information to and from the Japanese mainland 
To squeeze all of this information into a 64K computer was a major challenge 
However, we fee l that the almost infinite variety of situations avai lable and 
the freedom to select your own mission route and patrol areas amply justifies 
the effort. 

Another major obstacle to a playable simulation was the time factor. Actual 
submarine engagements could last many hours, occasionally for days, as the 
captain maneuvered for an advantageous firing position and his opponents 
zigged and zagged to confuse him. However once the action began in earnest, 
torpedo runs were timed in minutes and seconds; a well aimed depth charge 
attack could swallow up a submarine with one devastating explosion. One 
solution might have been to adjust sighting ranges, movement scales. turning 
rates. etc. to,woduce a "bathtub" simulation with continuous torpedo firing, 
depth charg ing, and frantic maneuvering . However this would have negated 
many of the tactics and skills required of real submarine captains and defeated 
our initial design goals. Instead we implemented a time scaling system which 
allows t~e player to accelerate the progress of the simulation while maneuvering 
for pos1t1on and still continue to accurately track al l activity 

This simulation actually maintains two distinct "points-of-view" as the situation 
develops. The computer continuously tracks all ships, torpedoes, and your sub 
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 
hidden (enemy ships which are out of range, the enemy's base course, etc.) 
The computer also constructs a "point-of-view" for the Japanese escorts and 
cargo ships- only providing them with the information which they would 
actually know 

Finally, we included an almost endless variety of situations, options, and play 
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 variety of tactical problems. Each of the reality levels adds a new 
consideration into your planning and decision making. Equipment variations 
also require significant tactical adjustments 

The most satisfying aspect of designing and testing this product was the 
opportunity to learn and use realistic submarine tactics. "Cookbook" solutions 
will not handle the immense variation of tactical problems the aggressive sub 
captain will encounter. Each situation must be analyzed based on an appreciation 
of the same factors which influenced real-life sub encounters 

The most satisfying aspect of designing an_d testing this product was the 
o~portunity to learn and use realistic submarine tactics. "Cookbook" solutions 
will not handle the immense variation of tactical problems the aggressive sub 
captain will encounter .. Each situation mus'. be analyzed based on an appreciation 
of the same factors which influenced real-Ille sub encounters 

We hope that you, too, wil l find yourself accepting this simulation as more than 
just an artificially constructed "gcme". If you can fee l a twinge of apprehension 
as depth charges roll into the water above you, a ~limmerof satisfaction as your 
torpedoes fmd their target, or a spark of ant1cipat1on as you embark on your next 
patrol then our efforts have not been in vain. We hope that the experience of 
playing this simulation will be as enjoyable and rewarding as was the process of 
design and development 

Good Luck and Happy Hunting! 
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MicroProse remains committed to bringing you high quality, 
real-life simulations which provide excitement. challenge. 

and learning. We hope that you will enjoy this product 
and other MicroProse products in the future. 
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