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SEEKRIEG 4

PREFACE TO THE ELECTRONIC VERSION

The fourth edition has been out of print for a number of years, making it difficult for anyone interested in trying
SEEKRIEG to locate and purchase a copy. However, in light of the fact that we had already begun development
of SEEKRIEG 5, it did not make sense to go ahead with another printing of SEEKRIEG 4, especially since there
are still many similarities between the structure and play of the two editions. In addition, during the development
of SEEKRIEG 5, it became apparent that the new system, while still retaining much of the flavor of the earlier
editions, would require that the charts and ship data be completely revised. This has been a massive
undertaking, especially in light of the expanded and more detailed ship data. Consequently, we decided to make
the components of SEEKRIEG 4 (Rulebook, Charts and Ship Data Volume 1) available via the internet as a free
download from our web site so that those individuals that were unable to locate a copy would still have the
opportunity to try the rules.

The online version of SEEKRIEG 4 was created from a copy of the second printing (1984). All the files were
scanned and converted to Adobe Acrobat PDF format. We apologize for the quality of these files but in order to
keep the file sizes small enough, we were forced to reduce the resolution. However, all the information should be
legible when printed at 600 dpi. The following files comprise a complete set of the rules:

SK4Rules-Part1.pdf

SK4Rules-Part2.pdf

SK4Charts-Partl.pdf (Charts A through H)
SK4Charts-Part2.pdf (Charts H through N)
SK4Charts-Part3.pdf (Charts P through Y)
SK4ShipDatal-Partl.pdf
SK4ShipDatal-Part2.pdf
SK4ShipDatal-Part3.pdf
SK4ShipLogl.pdf

SK4ShipLog2.pdf

SK4ShipLog3.pdf

In order to view and print these files after downloading, you must have Adobe Acrobat Reader installed on your
computer. Acrobat Reader is free and available for download from the Adobe web site. We strongly recommend
using a printer capable of at least 600dpi print quality to print the documents.

SEEKRIEG 4 is copyright 1981by Richard R. Sartore. Permission is granted by the author to download and print
these files for personal use only. Printing and/or distributing these files for sale or profit by any means is
expressly forbidden.

Richard R. Sartore
April 22, 2001
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Bomb Damage Factors

Bomb Damage Modifiers

Class A CD Determination

Class B CD Determination
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Critical Damage Effects (1 through 63)

CD Duration

Radar Types & Functions (Great Britain, U.S.A.)
Radar Types £ Functioens (France, Germany, Japan, Italy)
Armor Types & Factors

Naval Ordnance Penetration (Average)

Naval Ordnance Penetration (Vertical/Horizental)
Torpedo Data Tables {Great Britain, Germany, Italy)
Torpedo Data Tables {U.5.A., France, Japan)
Torpedo Hit Probability Calculation

Torpeda Relative Tracking Error
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Torpedo Hit Probability

Torpedo Dud Factors
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Torpedo DER Modifiers

Ship Speeds vs. Search Phase Turn Length
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Turning Radius
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Damage Control

Damage Control Modifiers

Flight Time to Target

Kamikaze Hodifiers

AA € S/A Combat Resolution {.02 to .50)

AN € S/A Conbat Resolution (.55 to .§5)
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INTRODUCT ION

Six years ago this month the first edition of SEEKRITG was published. 1In that time, I have gamed
or observed several hundred SEEKRIEG battles and judged at least that number. An equal amount of time
has been spent in research and testing so that SEEKRIEG & will be the most comprehensive and realistic
set of rules for naval wargaming ever produced.

However, such an effort cannot be the result of a single person's labors. This edition would not
have been possible without the assistance of my ce-author, Jack Joyner. In addition to his talents as
a game designer, Jack posesses a thorough knowledge of mathematics and related fields (the result of
a Masters Degree in Mathematics), all of which, as you will see, is an integral part in the design of
SEEKRIEG 4. His interpretaticns of the more complicated equations which we encountered made possible
their use in a much simpler Form, thus allowing the use of these equations in the game systenm.

The efforts of John Shue and Jon Webb and other members of the Leviathan Wargaming Federation
cannot be left unnoticed. Their assistance in the design and play-testing sessions was invaluable and
allowed almost immediate testing of the new game systems.

SEEKRIEG {or "sea war") has been structured to enable gamers to refight past naval actions or to
develop ficticious battles of their own. The new format allows the gamer to make his scenaric as
simple or as comprehensive and realistic as is desired. Rules and informatien for a complete campaign
have been 1ncluded so that, when used with our CND SERIES scenarie sets, a truly complete naval game
can be fought. Although the system may seem a bit complicated at first, once SEEXRIEG & has been played
several times, the mechanics of the game will come easier
and the game will Flow much faster. Take time to read
the rules thoroughly and become familiar with the various
CHARTS before attempting a battle. Every effort has been
made to present the rules in a concise and logical manner
and allow the player to find the information that is
needed with a minimum of page-shuffling. However, there
is no substitute for the knowledge gained by 2 complete
reading of the Rulebook.

MR. SARTORE

SEEKRIEG 4 takes into account the total offensive
and defensive capabilities of the ships as well as the
tactical and strategic skills of the players. Luck is
also an important factor in the game {although to a
somewhat lesser extent than the other factors) since
any recreation or simulation that includes variables
must be expressed in terms of probability. SEEKRIEG 4
can be played solitaire or with any number of players
that can be handled by the judge, the available space,
the number of ships, or the amount of time! Any scale
ship model may be used but SEEKRIEG & is best played
using 1:1200 to 1:4800 scale ship models.

Few materials are needed aside from the ship
models and among them are a tape measure {about 10
feet in length) and an inexpensive pocket calculator
capable of the four basic Functions (a calculator with a square-root and exponent function will be
needed to calculate desired factors for quns and aircraft not included in the game).

We sincerely hope you enjoy this edition of SEEKRIEG & as much as we enjoyed designing it. The
best of luck and a fair wind to you always...
RICHARD R. SARTORE
November ¢, 1981
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GENERAL NOTES

The large time frame covered by SEEKRIEG & (1890 to 1945) and the technical aspects of naval warfare dao
not allow more than a general interpretation of certain functions in order for the game system to remain
playable. As a result, we urge the players to follow the spirit of naval warfare rather than the letter of
rules if an odd situation should arise during play. Although regular supplements to SEEXRIEG &4 are being
planned to cover these "minor! situations, 2 little common sense and knowledge of the particular aspect in
question will be all you need to resolve the problem to everyone's satisfaction.

The research for SEEKRIEG & included hundreds of sources, including books, periodicals, official

documents, and first-hand accounts. However, if you have some

additional information, SEEKRIEG & may be easily modified to accept this data. All factors and formulas
for computing the values used in the game have been included so that you understand why as well as how some

of the systems were designed.
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UNDERSTANDING THE PROBABILITY SYSTEM

An explanation of the system used in CHARTS I and Y is provided here because your understanding of the
game depends upon your ability to understand and use these charts.

Those of you with a background in Mathematics will recognize CHARTS Y1 and Y2 as a modified version of
the Cunulative Terms, Binomial Distribution Tables. Their primary function in the game is to save time by
allowing the player to make one or two rolls of the percentile dice in a situation where he would normally
be required to make up to nine or eighteen rolls. The top row of the chart lists percentages (in decimal
Form) and each column beneath it pertains to that percentage. Along the far left side of the chart is a
number {From 2 to 9}, to the immediate right of which are sets of numbers {ranging from 1 to 2 on up through
1 to 8}. The number at the far left represents your total number of chances for a particular event and the
numbers to the immediate right represent your chance of that many successes. The columns are composed of
sets of numbers that can be relled on percentile dice(0l to 00). Thus, if you have a prabability of 35%
(.35) for a particular event, and you have 9 chances to try, the event would occur once if you rolled From
89 to 98 on the dice. Likewise, it would accur twice if you relled 67 to 88, three times if you rolled 40
to 66, four times if you rolled 18 to 39, and so on. Note that there no chance for a particular event to
occur 8 times out of 9 or even 9 times out of 9 at 35% probability [Actually, there is a chance, but it is
less than 3% and therefore not possible to simulate on percentile dice]. Also note that a rc¢ll of 99 or 00
at 35% probability means that the event did not occur at all.

If you should have more than 9 chances For a particular event, then you will have te roll the percentile
dice more than once. If you should have 16 chances, then roll twice using the 8-chances. If you have 17
chances, then roll twice using the 7-chances and once using the J-chances, and so on.

Although CHARTS YL and Y2 are designed primarily for Air to Air and Surface to Air Combat Resolution,
they are used in several other cases during the game. CHART Il is really the same as Y1 and Y2 except that
the tep row percentages are smaller and expressed in different terms.
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THE SCENARIO

The scenario is nothing more than a game plan which sets up the tactical or strategic situation before
the game begins. How detailed the scenario is will be determined by the type of game that is to be played
and whether or not there will be a referee or judge.

Since the scenario set up will most likely be used for a campaign game, it is this type of scenario
that will be discussed. A well-written campaign scenario should contain the following:

1. A list of ships that comprise each commander's fleet, separated into their command elements (such
as Task Groups, Battle Divisions, Destroyer Squadrons, etc.). Fach commander should have a list of
his ouwn ships which should not be seen by the other commander.

2. A list of available ports or starting positions for each group of ships.

3. A list of restrictions (if any) that are to be placed on a commander's ships (such as delayed start
time, low fuel, prior damage, reduced speed, etc.).

4, A list of available carrier and land-based aircraft (if used).
5. An explanation of the situation which includes date and time.

6. An intelligence report on the enemy fleet which can be as accurate (or inaccurate) as the referee
thinks appropriate based on the situation.

7. General operational orders from the High Command (these should not be so detailed that the High
Command won't be able teo court martial the commander in case he fails--in other words, keep the
orders loose enough so that the High Command has an out).

8. The referee should provide himself with a list of objectives for each side and assign each
cbjective a point score based on the orders given. This will make choosing the winner a bit
easier at the end of the game.

Historical operations can be recreated if the proper amount of research is done by the referee.
However, research can be too time consuming so we suggest the use of our CNO SERIES for historical naval
operations, Each set of the CX0 SERIES contains 15 different historical scenarios set up and ready to
play. There are five sets for World War 2 operations and two sets for World War I operations as well as
a set that includes 16 different charts for conducting search map operations.

LIMITED INTELLIiGENCE

Perhaps one of the most effective tools available to the game referee is limited intelligence. One of
the preblems in designing a scenario is keeping the sides "even" to allew each commander a fair chance. A
good referee with the use of limited intelligence can make even the most unbalanced set up a fair fight.

Basically, limited intelligence means not telling either commander exactly what forces the other com-
mander has under his command. Intelligence reports may be either underestimated or overestimated at the
discretion of the referee and any or all of several factors in the report may be varied or even completely
left out. Location of the enemy force, its speed and direction of travel, and its composition in number and
types of ships are some of the factors that can be altered by the referee and result in a much more interest-

ing gane.

THE SEARCH MAPS

The general area of cperations for the scenario should be drawn on a sheet of paper and copied so that
both commanders as well as the referee have a copy. Included with the set of CHARTS is a circle-based graph
sheet that may be copied and used as a master on which search maps may be drawn. There are twelve circles
per inch and the recommended scale is 1" equals 120 nautical miles. Thus, the distance from one circle to
any of the surrounding six circles is 10 nautical miles. We recommend the use of our CNO SERIES #8 which
contains 16 different charts in various scales using the circle system. If, however, you wish to produce
your own charts, then a wide variety of scale maps may be obtained from the U.S. Defense Mapping Agency
by writing to: Defense Mapping Agency Depot, 5801 Tabor Avenue, Philadelphia, PA 19120. Request catalogs
1-N-A and 1-N-L when writing. There is no charge for these catalogs

3
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SEARCH PHASE TURN LENGTH

During the BATTLE PHASE, one turn 1s equal to 2 minutes of real time. MHowever, during search map
operations with a nuch larger scale, the length of the turn must be increased in order to show actual
progress on the search map. CHART Ul lists eight difFerent SCARCH PHASE turn lengths (in hours) along the
top row and the various ship speeds (in knots) along the far left column. The CHART columns show the num-
ber of c¢ircles of movement on the map for a ship of a particular speed during a given SEARCH PHASE turn
length. Thus, during a five-hour SEARCH PHASE tuen, a 22 knot ship would move 1l circles on the map.

The length of the SEARCH PHASE turn can be decided before the game begins depending upon the map
scale and the situation. Of course, it is possible to alternate turn lengths during the game in any manner
that fits the situation.

SEARCH PHASE ENVIRONMENTAL FACTORS

Befare any search map operations can take place, weather and visibility conditions must first be de-
termined. When conducting operations with maps that cover a large area, it is best to split up the map area
inte weather 'zones! of 200 miles by 200 miles so that there will be some difference in weather conditions

over a large area.

To determine weather conditions, choose the deneral weather area From CHART B1 {note that although the
North Sea and Mediterranean Sea have not been assigned numbers on CHART B1, they have been included on CHART
B2). If your search area should include an area that has not been assigned a number on CHART 81, then use
the number of the area closest to yours in the same hemisphere., CHART B2 lists the weather probability for
each of the 20 different areas by calendar quarters. The Lop row of the CHART lists the prevailing weather
conditions in terms of the Beaufort Sea State Table {Force 2 through Force 12) and the far left column
lists the four calendar quarters (January to March, April te Jume, etc.). Two percentile dice are rolled
and the -result is compared with the table For the proper area on CHART B2. Thys, if a 46 is rolled for
Area 1 during the month of November, then the prevailing weather conditions will be Force 2,3, or & (the
referee can decide which of the three is actually in effect). For a description of the actual conditiens
and their effects, see CHART B3. This same proceedure may be followed for each of the weather zones on the
search map until it is complete.

It is probable that the weather conditions in a zone will change over a period of 6 to 24 hours, but
rather than re-rolling each zone, roll again only for the zone (or zones) at the far left of the map and
move the weather conditions from one zone to the zone to the immediate right. For game purposes, weather
conditions move from West to East in the Northern Hemisphere and from East to West in the Southern Hemis-
phere. Movement of weather conditions may take place at evenly spaced intervals (every 6 to 24 hours) or
may be staggered by the referee.

CHART B3 also lists reductions for visibility and shipboard operations (such as speed and rate of fire
for guns). Thus, a 100 DP ship in Force 8 weather would have to reduce its maximum speed by 15% (i.e from
30 knots to 26 knots) and the rate of fire of its guns by 15% (i.e. from 20 rounds per 2 minutes to 17 rounds
per 2 minutes). Its maximum visibility would be reduced by 10%.

CHART C2 shows the maximum visibility (in yards) as a function of the DP of the target and the DP of
the searching ship. Thus, a 100 DP ship would sight (and identify) a 400 OP ship at a distance of up to
40,000 yards in perfect visibility. However, this distance must be reduced by the percentages listed on
CHART C1 and on B3. Thus, the 100 DP ship would sight and identify a 400 DP ship at only 14,800 yards during
Visibility Code 7 (at 37%). During Force 8 weather, this would be Further reduced to 13,320 yards (10%).
It must be remembered that the ranges provided on CHART C2 are the ranges at which a target can be seen
well enough to identify and observe Fall of shot. Masts and upper works will be sighted at greater ranges

(about 15% to 25%)and Funnel smoke at even greater ranges {25% to 40% ). To convert the yard ranges to
nautical miles for use on the search map, simply multiply by .0005 (1 nautical mile = 2,000 yards). This
visibility range need not be calculated for each ship in a particular group during the SEARCH PHASE but
anly for the largest ship in the force.

CHART CZ is to be used only for ships without Surface Search Radar. Faor ships with this type of radar,
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use CHART C3. Since radar is largely unaffected by weather conditions, no reductions to the distances an
CHART C3 need be made.

As important as weather and affecting visibility a great deal is whetherionr not the sun is up. Due
to the Fact that the sun rises and sets at different times at different latitudes on the same day of the
year, CHARTS K, K2, K3, and K& have been included. CHART K1 lists the time of sunrise and CHART K2 lists
the time of sunset. Thus, on April 1 at 50° North Latitude the sun rises at 0540 and sets at 1813. There
is, however, some light before actual sunrise and after actual sunset and this is termed twilight. Using
CHART K3, on April 1 at the same latitude, there would be about 2 hours and 7 minutes (0207) of twilight
before sunrise and after sunset. The hours listed on CHART K3 are subtracted from the time of sunrise and
added to the time of sunset to get the actual times of complete darkness.

There is a slight difference between the Northern and Southern Hemispheres so the times listed on
CHARTS KI and K2 must be adjusted by the times listed on CHART K&,

The times listed are Local Civil Time which means that the times are correct to within a given Time
Zone.

SEARCH PHASE SHIP MOVEMENT

Ship movement on the search map can best be accomplished by the use of an overlay (either acetate or
tracing paper}. The number of circles a ship can move is based on its maximum speed and the length of the
SEARCH PHASE turn (see CHART Ul). Players record:their movement on their own copy of the overlay once each
SEARCH PHASE turn and hand these te the referee who in turn checks them for any sightings according te the
prevailing visibility (or, if using radar, checks for a radar contact). This procedure continues until a
sighting or radar contact has been made.

Each player should have a cruising formation set up for each Force under his command so that when a
sighting has been made the referee can check the positions and determine which ship {or ships) has been
sighted first and place the ships that are
within the range of visibility on the playing
area. If radar contact has been made, and
visibility conditions do not permit the
actual sighting of the contact, then a mar-
ker such as a domino should be placed on the
playing area to represent the ship until it is
within the limits of visibility.

A player nmay decide not to engage an
enemy force after sighting or contact but may
elect to shadow instead. In order to shadow
a force, the visibility range of the shadowing
ARADC 196 ship must be superior to that of the ship he

wishes to shadow or, if using radar, the max-

imum range of his main battery must be greater

) than that of the ship he wishes to shadow. In

either case, the speed of the shadowing ship aust be equal to or greater than that of the ship he wishes to

shadow.

SEARCH PHASE AIR RECON

When available, aircraft (either shipboard, carrier, or shore based} may be used to search for enenmy
ships. CHART D2 shows the various standard game search patterns {correct to scale of 1" = 120 nautical
miles) and these can be drawn on the search map by the commander of the aircraft to represent the search
pattern of one aircraft. CHART D! shows the probability of detecting a naval force as a function of the
total search area and the prevailing visibility. The percentage probability listed on the chart is per
hour so that an aircraft searching an area of 20,000 square miles during visibility of 30 miles has a 26%
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chance of detecting any ships cruising through that particular area in one hour. Aircraft equipped with
Radar I or Radar II are not affected by current visibility but will give only general reports of ship types

unless the ships are actually visible.

0f course, recon aircraft cannct remain in the air forever and for this reason the flight time of the par-
ticular type of aircraft must be determined. This is done by dividing the maximun range of the aircraft
by 100. The result is the flight time in hours for search purposes. Thus, an American PBY-S5a has z total
SEARCH PHASE flight time of 20 hours and 48 minutes. Time to and from the search pattern boundary must be
deducted from the tetal flight time, so that the PBY-S5a would have a total search time of 18 hours if his
base was 124 miles from the search pattern boundary.

More than one aircraft can be used in a single search area to increase the probability of a sighting
and CHARTS Y may be used if it is desired to reduce the number of rolls. Remember that the probability on
CHART D1 is per hour of search. Also, the visibilities listed on CHART D1 are air to surface and may be
different than the prevailing surface to surface visibility (in all cases, except fog, the air to surface
visibility should be much greater).

Search aircraft do not expose themselves to AA fire from ships and may shadow a fleet for as long as
its flight time will allow. If, however, the fleet is under a CAP umbrella or launches a fighter float-
plane, then the shadowing aircraft has a 35% chance of escaping and returning to base. If he fails this
rell, then the shadowing aircraft is shot down and has a 50% chance of getting off a sighting repert.

&11 positions radioed by search aircraft must be adjusted byrolling the percentile dice and comparing the
result with CHART L4. Adjust the actual position of the sighted ships by the factor listed on the chart
before reporting the position to the commander of the search aircraft.

Operating conditions for aircraft may be found under AIR AND CARRIER OPERATIONS later in the rulebook.

BATTLE PHASE SHIP MOVEMENT

The BATTLE PHASE is based on a two-minute period of time and accordingly all movement and ship
capabilities (such as rate of fire) found in the SHIP DATA SHEETS are expressed in a two-minute turn. The
recommended game scale is 1,000 yards = 2" and 2 knots = 3" (neither of which require a very large playing
area), however, any of the scales listes on CHART Al may be used if it is desired to keep the distance in
scale with the ship models being used.

All firing and movement is considered simultaneous but players should alternate who moves his ships
first during the movement phase of the turn so that neither player will have a continuous advantage. When
fighting at close quarters or in tight formation, the referee may require written orders for any ships.
These orders should include speed, direction of movement (including any turns) and the target at which the
ship will be firing during that turn. These orders may not be changed once ship movement has started.

CHART Al shows the maximum distance {in inches) that a ship can meve during a single BATTLE PHASE turn
at any given speed. Ships may decelerate under power at a rate of 0.40 x REMAINING SPEED AT END OF TURN, so
that a ship moving 30 knots may slow down to 12 knots the next turn and then 4 knots the turn after. Ships
not under power or that have lost power due to engine damage (or other similar damage) decelerate at the
rate of 0.50 x REMAINING SPEED AT END OF TURN. Thus, a ship moving at 30 knots that loses power would slow
down to 15 knots the next turn, 8 knots the fellewing turn, and & knots the turn after. Ships may accel-
erate at the rate of 1/3 of its maximum capable speed per turn so that a 30 knot ship may accelerate from
2 to 10 knots per turn until it reaches its maximum speed. If, however, this same ship has its maximum
capable speed reduced to 18 knots due to battle damage, then it may accelerate from 2 to 6 knots per turn.

In order to reverse speed, a ship must slow down according to the above rule to a speed of no more
than & knots hefore being able to accelerate in reverse. The maximum reverse speed for any ship is 1/3 of
its present maximum capable forward speed, and acceleration in reverse begins from 0 knots. All ships may
accelerate in reverse at 3 of their maximum capable reverse speed per turn.

To move the ships, a ruler is placed at the bow of the ship and the ship is moved ahead until the bow
of the ship reaches the appropriate number of inches on the ruler equal teo its speed for that turn.

6
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SHIP MANEUVERS

Although most large warships could complete a 180% turn in slightly mere than two minutes, this must be
reduced in order to allow simulation of maneuvering. The maximum degree of turn allowed in a single two-
minute game turn as a function of the size of the ship (in DP) may be found on CHART U3. Turns are made in
450 increments so that movement must be split to accomodate each 459 turn. Thus, For a 45% turn the total
movement must be split into 2 halves ; for a 90° turn inte thirds; for a 135% turn inte fourths; for a 180°
turn into fifths. Actual turning of the ship model is done by piveting about the center of the model after
each portion of forward movement. The dia-
gram at right shows the turning method for a
ship moving at 32 knots (4"} doing a 135°
turn. Movement is split into quarters of
on inch each so that the ship moves ahead
1", then pivots 45° about the center, moves
ahead another 1", pivots 45° about the cen-
ter, moves ahead another 1", pivots 459
about the center, and then moves ahead 1"
once more. MNotice that the ship does not
make its first 45° increment until after it -
has made its first { movement and that no
turn is made after its last { movement.
Movement is split into equal parts and no
forward speed is deducted from ships
making turns of any degree.

Collisions, both intentional and ac-
acidental may result from the movement of
ships. If a collision is likely, then
refer to COLLISIONS AND RAMMING later in
the rulebook.

Ships do not always have to pivot a full 457 at one time but may pivot any number of degrees up to 45.

THE DAMAGE POINT [DP] SYSTEM

In SEEKRIEG &, the amount of damage a ship can sustain before it is considered to be sunk is based on
a calculation of its internal volume. The calculation is (.033 x STANDARD DISPLACEMENT (in tons). The
resulting number is called Damage Points {or DP). The armor protection on the ship will be considered
separately as can be seen later in the rules. Since the larger the ship, the higher the Standard Displace-
ment and, hence, the larger the amount of DP, DP is thus a fair measure of the size of the ship as well. A
ship that has sustained DP equal to the total DP listed in the SHIP DATA SHEETS may not actually be sinking
beneath the waves, but as far as the game is concerned it is useless as a fighting vessel.

LINE OF SIGHY

Before actual firing of a ships guns can take place, four different factors must be taken into account.
First, it must be determined whether or not the line of sight is blocked. To check this, a straight-edge or
string is lined up between the foremasts of the firing ship and the target ship (hereinafter referred to as
FS and TS). Any part of any ship that intersects this line will block the line of sight only if that ship
is the same size (in DP) or larger than the TS. CHART J2 shaws examples of line of sight.

ARCS OF FIRE

The second factor which must be taken into account is whether or not the FS guns can be brought to
bear on the TS. Actually, each ship had its own particular arcs of fire for it guns, but for game purposes
the arcs of fire shown on CHART JI can be used. Fore and aft mounted centerline turrets have an arc of fire
of about 280° {or 140° on either side}. Midships centerline turrets as well as beam secondary turrets and
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casemates have a maximum arc of fire of about 1402 {70° on either side of the perpendicular). Some case-
mates such as those mounted in the superstructure or forward or aft inboard have an arc of fire of about
1109 fron the horizontal.

Turrets and casemates can rotate a maximum of 180° per game turn in order to change targets.
P 9 g g

Any ship that intersects the line of sight within the lower 10% of the FS gun range will prevent the
FS fron firing at its target (regardless of size). Likewise, any ship within the lower 3% of the FS gun
range cannot be Fired upon due to the fact that the guns cannot depress enough to be brought to bear on the
target.

HIT DETERMINATION

In SEEKRIEG &, there are three different methods by which players may determine the number of hits scored

on the target; the BASIC METHOD, the ADVANCED METHOD, and the RANGE ESTIMATION METHOD. Each system has its
own Hit Probability Table (CHARTS H), however, it is recommended that CHART G3 be used with all three hit
determination methods. Basically, CHART G3 shows the maximum rate of fire per gun during a game turn as a
function of the range to the target. Although the gun may be capable of firing faster [or, in some cases,
slower), these rates of fire assume that corrected fire is being used (in other words, the gun is not fired
again until the shell splashes from the previous salve have been spotted and gunnery corrections have been
made). In some cases, large caliber guns firing at maximum range took well over 60 seconds for their shells
to reach the target. Of course, if a particular gun has a maximum rate of fire of & as listed in the SHIP
DATA SHEETS, then it may never fire more than that rate, even if the range is 10,000 yards or less.

HIT DETERMINATION [BASIC METHOD]

Once the rate of fire has been determined, that number is multiplied by the number of guns in the
particular battery that can be fired at the target. The result is the total nunber of shells of that bat-
tery that will be falling around the target during that game turn. Of course, only a small percentage of
these will actually be hits so the number of shells must be reduced by a factor which is calculated by the
use of CHART Hl. There are seven different aspects listed on CHART H1 and 2 number of categories are listed

under each one. Each of these
categories has either a plus or
ninus {or 0) value. One category -
under each aspect applicable to 4
the situation is chosen and the
listed value is added or sub-
tracted from 0 (there is no base
number). A ruaning total is
kept and the final total is then
conmpared with the top row of
CHART I1 (SURFACE GUNFIRE
COMBAT RESOLUTIGN). The ap-
propriate column is selected and
the CHART is used in the same
manner as explained under UNDER-
STAMDING THE PROBABILITY METHCD
on Page 2. Thus, if the total ARMOR—P | ERC ING H1GH=EXPLOS | VE COMMON
from CHART K1 for a particular
ship was 44 and there was a total of 8 shells falling around the target, on a roll of 01 three hits would
be scored {a roll of 02 to 06 would result in two hits, and a roll of 07 to 34 would result in one hit}.

POIMT DETOMATING FULE

ADAPTER

AUMILIARY DETONATING FULZE

WINDSHIELD
WINDSHIELD

COMPOSITION *B*

<\

PROJECTILE BODY

caVviTy FOR BURSTER

HNOSE Lap

BASE DETONATING FUZE

ROTATIHG SAND

BASE PLUG

If the resultant total from CHART Ml is a negative number (less than 0), then use the C1-10 column on
CHART 11. The above procedure is followed for each gun battery (primary, secondary, etc.) that is capable
of fire during that turn. Ships may fire their guns of a particular caliber (size) as an entire battery
at one target or they may fire each battery turret at a different target (reductions must, however, be made
in the nunber of shells Falling around the target due to the fewer number of guns being fired). They may
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MOT fire at more than one target with the same turret (even if there are twe or more guns in the turret).

There are several ships that have a different number of guns in turrets of the same type (such as the
HMS King George V of 1940 with three main battery turrets, two of them with four guns and one with two guns)
so that it is important to note at which target each will be firing when firing turrets at different
targets.

BEARINGS FROM TARGET SHIP (TARGET ANGLE)

The ease with which a target ship can be ranged upon with a rangefinder (optical) depends upon how
much of the target ship's length is being presented to the rangefinder on the firing ship. In order to
simulate this, a degree bearing From the target ship to the firing ship is taken (from center ship to cen-
ter ship). CHART F1 (BEARINGS FROM TARGET SHIP)} illustrates the bearings as used on CHARTS H. Thus, when
a firing ship is located in the area of 15° on either side of the bow of the target ship, then the target
ship is presenting a very small target area to the firing ship. The same is true if the Firing ship is
located in the area of 15° on cither side of the stern of the target ship. It is important that these
bearings be taken FROM THE TARGET SHIP and NOT the firing ship. This aspect on CHARTS H should also be
taken into account even when using Radar Fire Control.

HIT DETERMINATION [ADVANCED METHOD]

The ADVANCED METHOD is generally similar to the BASIC METHOD except that CHART H2 is used for hit det-
ermination. As you will note, there are twice as many aspects listed on CHART H2 as there are on CHART H1
(14 as opposed to 7) and some of the categories are separated in finer detail. Since CHART H2 contains
most of the aspects present on all the CHARTS H, an explanation of each aspect follows:

1. TARGET $IZE -- The total OP of the target ship as listed in the SHIP DATA SHEETS. This number does
» not change during the game regardless of the amount of DP inflicted on the ship.

2. BEARING FROM TARGET -- See CHART F1 and the explanation above.

3. FIRING SHIP UNDER FIRE -- This reduction is made only if the firing ship was HIT by any shells during
the previous game turn,

4. OVER CONCENTRATION -- One of these categories must be added to the running total ({due to the dif-
ficulty in spotting the correct shell splashes when mare than one ship is firing at the same target).
If desired, this can be modified to mean only shells of the same size (for example, it would be much
easier to distinguish between the shell splash from 5" shell and 2 10" shell than to distinguish be-
twcen the shell splashes from a 15" shell and a 16" shell).

5. FIRE CONTROL SYSTEM -- A detailed explanation of this may be found under FIRE CONTROL SYSTEMS later
in the rulebook.

b. RADAR ASSISTED FIRE CONTROL -- This aspect is added to the running total only when one of the first two
categories listed under #5 above has beenchosen. During the 1938 to 1945 period, only the United States,
Great Britain, and Germany had Radar Assisted Fire Control.

7. RANGE 70O TARGET —- The distance measured From the foremast of the firing ship to the foremast of the
target ship (using the scale 2" equals 1,000 yards).

8. CHANGE OF TARGET -- This is deducted from the running total only when a ship changes targets (and only
on the first turn of Fire at the new target). This is not deducted on the first game turn of Ffire.

9. SPEED OF TARGET -- The speed at which the target ship meved during the movement immediately pricr to
firing.

10. SPOTTER AIRCRAFT -- This bonus is added only if a spotter aircraft is available to observe the fall of
shot on the target. Single aircraft may spot fall of shot on only ene target per turn. Airships may
spot fall of shot for up to 3 different targets For one firing ship or cne target for each of three
different firing ships.

11. EVASIVE MANEUVER -- Informatien for this aspect may be found later in the rulebook under EVASIVE MAN-
EUVER.
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12. SEA STATE —- Based on the current weather conditions, adjustments are made to the running total. A
full description of the sea state may be found on CHART B3.

13. SMOKE SCREENS -- Any ship at least 50% covered by either fumnel smoke or chemical smoke is considered
hidden by a smoke screen. This does not apply to ships laying the screen.

14, VISIBILITY —- One of the 3 categories must be used according to the time of day. The same category
should be used For all participating ships. The Codes listed under the DURING DAYLIGHT category refer
to CHART C1. Under MORNING/EVENING TWILIGHT, most firing ships will reduce the running total by -4
unless their target is under the effects of a shipboard fire (+2) or silhouetted against the western
sky (+2), or in the darkness against the eastern sky (-10). During NIGHT conditions, a target ship that
is also firing will be considered a2 -18 or -9 (depending upon the amount of moonlight). A target ship
that is under the effects of a shipboard fire or is in the approximate line of sight between the
firing ship and another ship that is under the effects of a shipboard fire is considered a +2.

HIT DETERMINATION [RANGE ESTIMATION METHOD]

The method used to determine hits when using range estimation starts out quite a bit different than the
other two methods. First of all, after ship movement and choosing targets, no measurement of the distances
between the firing ship and its target are made until each commander has written down the range estimates
for all of his ships. Range estimates can be accurate to the nearest 250 yards {3 inch) which allows a
leeway of { inch on either side of the actual range. Thus, if the estimate for the ship was 203", and the
actual range when measured was 20-5/16", hits would still be scored. Ranges exactly on the " can be given
a 50% chance of hitting on the estimated range. All ranges should be measured from the foremast of the

firing ship to the foremast of the target ship.

A ship is allowed one estimate For each turret (regardless of the number of guns in the turret) or
gunmount comprising each battery {primary, secondary, etc.). Thus a ship with four primary battery turrets
and six secondary battery turrets can estimate up to four different ranges for the primary battery and up to
six different ranges for the secondary battery. Turrets can be combined to fire at the same range and
there is no penalty for firing on more than one target ship from the same battery.

SMS BRESLAU

After the estimates have been checked for accuracy by actual measurement, if there are no correct
estimates, then the turn sequence starts over, If, however, a correct estimate has been made, then go to
CHART H3 to determine hit probability. This is used in the same manner as other CHARTS H , however, when
the final total is compared with the top row of CHART Il, it must be remembered that the total number of
shells falling around the target in this case are only the number fired from the turret {or turrets) for
which a cerrect range was estimated (NOT the entire battery).

It will be noted that on CHART H3, there are no categories for SPEED OF TARGET, RANGE TO TARGET, or
CHANGE OF TARGET since it is likely that these will have already affected the person making the range
estimate. ACQUIRED FIRE on CHART H3 is a bonus added te the running total if the same battery of the same
ship hit the same target on the previous turn.

10
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Range estimation is an acquired skill {for most people) and will most likely improve with experience.
If you find that too many hits are being scored by the players, then double (or triple for those of you
with X-ray vision) the movement rates listed on CHART Al for the GAME SCALE.

H1T LOCATION

The same method of hit location is used for all the different nethods of HIT DETERMINATION. CHART Gl
shows the various locations[for surface warships (8B, CB, CA, CL, DD) and aircraft carriers (CY)] which a
shell can hit as a function of the range (long or short) at which the shell was fired. Short range is
defined as the lower half of the maximum range of the gun and long range the upper half. The locations
shown on the chart are not necessarily the exact location of the hit, but have been included because the
armor information was readily available for the locations, and, for game purposes are the location of the
hit. Thus, a turret hit may not mean that the turret was squarely hit, but a location on the ship having
armor similar to that of the turret was hit.

Percentile dice are used to determine the hit location so that on 2 roll of 53, a Heavy Cruiser would
be hit on the CON at short range. The location of each shell that hits the target must be determined by this
method. A location roll resulting in [I] is considered a DUD and ne damage calculation should be made for
these shells.

ARMOR PENETRATION [ARMOR AVERAGE METHOD]

The damage caused by an AP (armor-piercing) shell will, in most cases, be greater if the shell can
penetrate the armor on the ship before exploding. For this reason, two different columns are included on
the AP SHELL DAMAGE table at the bottom of CHART H1, one column for damage caused by AP shells that pen-
etrate the armor and one column for those that do not. Also, the larger the AP shell, the greater the
amount of explosive contained within, and, hence, the greater the amount of damage that will be caused.
Since damage is calculated in terms of Damage Points (DP), a 20" AP shell will cause 102 DP if it pen-
etrates the armor on a ship, and only 34 DP if it does not penetrate the armor.

When using the Armer Average Method, it is not necessary to roll for hit locatiom because all armor
on all locatisns is considered to be the same. The average amount of armor can be found in the ship list-

ing in the SHIP DATA SHEETS (item X)

To determine the amount of armor a particular shell will penetrate, use the Penetration Class listed
for the gun in the SHIP DATA SHEETS (item E).and match this with the Penetration Class listed in the far
left column of CHART R1. Along the top of this chart is a breakdown of the ranges (in yards). Thus, a
shell that is Penetration Class J3 (11.0"/45) will penetrate up to 4.4" of armor at a range of between
17,600 and and 22,500 yards. According to the table at the bottom of CHART Hl, this shell would do 48 DP
te any ship with 4.4" or less of average armor when it hits. On a ship with &.5" ar more of armor this
same shell would do only 16 DP when it hits.

The amount of armor penetration listed on CHART Rl is based on Types A and B armor. If using ships
with armor protection other than Types A and B, then refer to CHART Ql. Some of the older types of armor
were not as strong as Types A or B so the same shell will penetrate more armor at the same range. Along the
far right colunn of CHART Ql, the reduction factor for each type of armor is shown. This number should be
multiplied by the average amount of armor listed for the ship to show its true thickness in relation to
Types A and B. Thus, a ship with an armor average of 11.5" Type F would be penetrated by any shell that
can penetrate 6.9" of armor or more {11.5" x 0.6 = 6.9M}.

ARMOR PENETRATION [ADVANCED METHOD]

Advanced methods of armor penetration are handled in the same manner as the basic method with a few
exceptions. Hit locations should be determined in the usual manner and the amounts of armor listed for
each location on the ship should be adjusted by the factors on CHART Gl. If a more detailed and accurate
facter is desired, the Factors under column 1 near the center of CHART Q1 can be used to adjust the armor

11
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amounts listed. The thickness of armor on
all Destroyers and ships for which no armor
amount 1s listed for a particular location Tpann ~ DavE
is assumed to be 1.G" for game purposes. )
This amount should not be reduced by any
factor for armor type since at no time in
the game are armor amounts of less than 1"
permitted. Superstructure armor is con-
sidered to be 3 the amount of the smallest
armor on the ship {but not less than 1").
Thus, the superstructure armor on the
German battleship Bismarck {1940) is 3.4"
(1 x 6.7"). This same rule applies to

armor for the 1sland on aircraft carriers. PROJECTILE TERM!NOLOGY

BASE JOLARELEY

Damage may be calculated in the same
manner as explained under the Armor Average
Method (using the table on CHART K1) but using the hit locations or damage may be calculated using the
method explained under COMPUTING DAMAGE [ADVANCED METHOD] on Page 12.

The amount of armor a shell will penetrate depends a great deal upon the angle at which it strikes the
armor. For example, the American 16"/50 Mark 7 (mounted on the Iowa Class) could fire an AP shell that
would penetrate 2§.39" of armor at 5,000 yards when striking at an angle of 874%. However, that same shell
could penetrate only 0.57" of armor at 5,000 yards when striking at an angle of 23°. The angle at which the
shell will strike depends basically upon the range and whether the armor on the location hit is vertical
or horizontal. As a general rule, a shell will penetrate greater amounts of vertical armor at the shorter
ranges and greater amounts of horizontal armer at extreme ranges.

To simplify things a little, the armor penetrations listed on CHART R} are the average between the
penetration of vertical and horizontal armor. CHART R2shows the penetration of both vertical and horizontal
armor by the various shell sizes at different ranges. This chart is also averaged somewhat because tc be
completely accurate as far as the amount of armer penetration, one would need to go through an extremely
complicated ballistics calculation that incleded the weight of the shell, the muzzle velocity, the angle of
fall, the striking velocity, the aerodynamic form of the shell, and many other facters. This calculation
would have to be computed for each type of gun made by each country. For this reason, use of CHART RZ will
be sufficient. For game purpeses, no shell penetrates less than L.0" of armor at any range.

For game purposes, Deck, Flight Deck, and Turret armor are all considered horizontal armor when using
CHART R2. Llikewise, Sidebelt, Con, and Hangar armor are considered vertical armor. Superstructure and
[sland armor can be either vertical or horizontal armor, whichever will allow the greatest amount of pen-
etration at the particular range.

It will be noted that scme ¢f the Penetration Classes assigned to guns in the SHIP DATA SHEETS do not
match exactly with the size and caliber listed for the class on CHARTS R. This is due te the fact that the
ballistic properties of the gun more closely match that of the Penetration Class assigned than that of the
guns of similar size and caliber.

COMPUTING DAMAGE [ADVANCED METHOD]

Armor piercing shells were not the only shells used by warships. B8asically, there were four different
offensive types of shells; Armor Piercing Capped [APC), Semi-Armor Piercing (AP}, Commom {COM), and High
Explosive (HE) or High Capacity {HC). Each of these shell types has its own particular characteristics, and
the differences as they pertain to the game system are shown on CHART G2Z.

The first item is the penetration capabilities of the shells. CHARTS R are based on the use of an APC
shell, so it follows that its penetration Ffactor is 1. An SAP shell will penetrate about 70% of the armor
penetrated by an APC shell, so the penetration listed on CHARTS R should be multiplied by 0.7 when using an
SAP shell, and by 0.4 when using a COM shell. Ffor game purposes, HE and HC shells have no penetration cap-

12
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abilities {actually they can penetrate armor equal ts about 10% of the diameter of the shell before ex-
ploding).

The basic Damage Factor for the shell of a particular Penetration Class can be found in brackets
directly across from the Penetration Class on CHARTS R (i.e. the basic Damage Factor for a shell of
Penetration Class K1 is l4). This is the number of DP caused when an APC shell of that class hits any
ship and does not penetrate the armor. Thus, a shell of Penctration Class K1 that hits a ship and does not
penetrate its armor will cause 14 DP,

One of the reasons for the inferior penetration capabilities of SAP, COM, HE and HC shells is the fact
that there is less weight taken up by the ballistic cap and consequently more weight and space available for
explosive. Accordingly, SAP and COM shells will do somewhat more damage than an AP shell if all penetrate
the armor. Thus, the Damage Factor for the shell must be modified by the Damage Factor ¥odifier {DFM) for
the particular shell type. Note that there are different DF#s for beth penetration and non-penetraticn
hits so that a Class K1 SAP shell will cause 18 DP to & ship when it does not penetrate the ship's armor
while that same SAP shell will cause 49 DP to a ship when it penetrates the ship's armor {1.3 x 14 = 18 and
3.5 x 14 = 49). HE and HC shells will always cause DP equal to 2 times the basic Damage Factor for the
shell's Penetration Class regardless of the armor on the target.

There is a good chance that a shell penetrating the armor on a ship will pass through without detonat-
ing, thereby causing only minimal damage. For game purposes, any shell that penetrates more than twice the
amount of armor at the location where it strikes, risks a 30% to 45% chance of not detonating {depending
upan the type of shell as shown an CHART G2). Thus, an SAP shell that penetrates 6.4" of armor at a given
range that hits a location on a ship protected by only 3.1" of armor, has a 40% probability of not detonat-
ing. Shells that fail to detonate will cause DP equal te the shell's basic Damage Factor (From CHARTS R)

When using the different shell types, it is a good idea to list how many of each type of shell makes
up the total complement of ammunition aboard the ship beFore battle begins. Alsc, each commander should
specify the type of shell that is being loaded at the end of one turn to be Fired during the next turn.

THE EFFECTS CF DAMAGE

As the battle progresses, DP are accumulated by ships and they will begin to lose speed and guns.
Listed in the SHIP DATA SHEETS are Loss Factors for speed, guns, and torpedoes which can be found in
parentheses immediately after the speed and gun and torpedo batteries. Each time the total DP inflicted on
the ship reaches the amount of the Loss Factor {or a whole number multiple of the Loss Factor}, speed or
guns are lost. Thus, after receiving a total of 200 DP, the Italian CA Bolzano would have lost 18 knots
of speed { 200/21 = 9 and 2 x 9 = 18), four main battery guns ( 200/45 = &4 ), nine secondary battery quns
(200/22 = 9], and four torpedo tubes [ 200/45 = & ). Note that when dividing the total DP received by the
Loss Factor for speed, the result must be multiplied by 2 since this Loss Factor is for 2 knots. Also,
since only whole number multiples of the Loss Factor apply, all fractions resulting from the division by
the Loss Factor are dropped and only the whole number is used.

To determine the exact location of the gun or torpedo tube lost, a die with a number of faces equal to
the number of guns in the affected battery may be used {i.e. an eight-sided die for a ship with an eight-
gun battery). The loss may be determined by turret or torpedo tube mount, since it is possible for only
one gun in a two-gun turret to be "knocked-out". All loss calculations are dome at the end of the ganme
turn and losses due to damagc take effect at the end of the game turn before movement for the next turmn.

CRITICAL DAMAGE

In addition to the regular damage as described above, every shell hit has a chance of causing ad-
ditional or Critical Damage. CHART G2 shows two listings for PROBABILITY OF CRITICAL DAMAGE {cne for shells
that do not penetrate and ome for shells that penetrate the ship's armor) based on the type of shell being
used. MNote that all shell types hawe an equal chance (20%) of causing Critical Damage if no penetration has
occurred. Likewise, all APC, SAP, and COM shells have a 65% chance of Causing Critical Damage if they pen-
etrate the ship's armor. Since HE and HC shells have no penetration capability in the game, the chance
that they will cause Critical Damage (CD) is always 20%.

13
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There are three different classes of CD; CLASS A (Any BB, CB, CA, CL, DD, etc-}, CLASS 8 (Any Aircraft
Carrier), and CLASS C {Any Submarine). If the roll to determine the probability of CD on CHART G2 was suc-
cessful, then the dice are rolled again and the result is compared with the appropriate table on CHART N
(N1 for CLASS A, N2 for CLASS B, and N3 for CLASS C). The location of the hit must also be used when de-
termining the extent of the CD on CHART NI and N2. Thus, if the shell causing the €D had hit the Turret
{1} of the ship and the dice roll on CHART N! was 33, then the CD Number would be 18 (from the Far right
column of N1)., This number is then compared with the matching number on CHARTS K& which reveal the actual
extent of the Critical Damage {in the above case, the air search radar was destroyed).

Some of the CD Effects listed on CHARTS N& use a M symbol which means that a dice roll must be made in
order to determine the length of time or duration of the effect. CHART N5 lists the results of the dice
rolls in terms af duration. Thus, 2 roll of 2% would mean that the CD as explained on CHARTS N4 would be
in effect for a total of six minutes (3 game turns). In cases where no fl synbel appears, the damage is
considered permanent for the remainder of the game.

The effects of Critical Damage are cumulative
which means that a ship may receive the szme CD
more than once during a game turn (including per-
: manent CD). Thus, a ship that has its aft main
battery firing at § its normal rate due te a pre-
vious CD would have to reduce its rate of fire to
1 (3 of 3) if it received that same CD again while
still under the effect of the previous CD.

As with regular damage, all CD takes effect
at the end of the game turn during which it was
inflicted. All damage caused by CD is in ad-
dition to regular damage and loss of guns and
speed due to CD is in addition to loss of speed
and guns from regular damage.

Duds and Pass-throughs do not cause any CD.

SHIPBOARD FIRES

One very commen aspect of the damage caused by shell hits was their chance of causing a fire aboard
the ship. Any shell hit capable of causing Critical Damage is also capable of causing a shipboard fire.
For this reason, when rolling to determine the probability of CD on CHART G2, 2 roll of doubles on the
percentile dice (i.e. 11, 22, 33, etc.) indicates that a shipboard fire has started (regardless of whether
or not there is CD). The severity of the Fire is expressed in DP and is the total of the numbers rolled
when added together. Thus, a roll of 77 would indicate the presence of a shipboard fire, the severity of
which is 14 DP (7+7 = 14). This amount of OP is added to the total DP already inflicted on the ship at the
end of the turn in which it was caused [the roll would alsc indicate that no CD had been scored--see
CRITIGAL DAMAGE on Page 13].

The severity of the fire will be added to the ships damage in DP at the end of each turn. Thus, a
fire of severity 14 DP will cause 14 OP to be added to a ship's damage at the end of each game turn. How-
ever, it is likely that the ship's damage contral will have a chance of putting out the fire or at least
reducing its severity. At the end of the game turn after the fire had started, the percentile dice are
rolled once for each fire aboard a ship and the result compared with CHART G4. The result can range from
4 being subtracted from the severity of the fire to the fire geing out of control {00C) and forcing the
crew to abanden ship. This same procedure is followed each turn until the fire is put cut (or goes 00C).
Thus, in the above case, the fire would cause 14 DP at the end of the turn in which the fire started, only
10 OP at the end of the following turn (if the commander rolled from 01 to 20 For the fire fighting party
of the Damage Control). All OP caused by shipboard Fires is in addition to damage caused by regular or

Critical Oamage.

Additional shipboard fires may be caused as the result of Critical Damage effects if listed on CHARTS
Né .
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FIRE CONTROL SYSTEMS

In order to be completely accurate, each ship's fire contrel system should be considered separately
and rated based on the individual merits of the system. However, this is beyond the original scope of
these rules so only some generalizations will be included.

Prior to the turn of the century (and a few years after) many ships relied entirely on straight visual
sighting of shell splashes. Of course, the higher the location of the spotter, the more accurate would be
the ranging. If the higher position was destroyed, ranging would have to be accomplished from a lower
spot or the guamount itself. Ranging in both cases was, at best, poor {even in consideration of the com-
paratively short maximum ranges of the guns).

Circa 1895, optical rangefinders were installed aboard warships and this proved greatly superior to
the straight visual system. Optical rangefinders were improved over the years (better optics and increased
base lengths allowing more accurate ranging) and remained the standard installation for all warships built
through 1945. However, during the First World War, the Director Control Tower (DCT) system was introduced.
Basically, a2 DCT was an enclosed rangefinder with gunnery fire control calculators to solve ballistics
probleas for each battery. This provided a more accurate and bettér controlled means for ranging than the
plain rangefinder {RF) which still remained the only means of fire control aboard some warships of this
period.

Over the years improvements were made on the optics and the DCT system so that by World War Two, an
extremely accurate and efficient system had been developed, some of which used the newly developed
electronics called radar. Thus, a typical battleship of that period had two main battery DCTs (one for
each battery - fore and aft), two or four secondary battery DCTs (one for port and one for starboard or
one for starboard forward and cne for starboard aft and a like installation on the port side) and a like
number of DCTs or directors for the DP and smaller AA batteries.

Radar was probably the single most important development for assistance in fire control made during
the 1890 to 1945 period. However, although most countries had radar in the form of search or warning
models, only the United States, Great Britain, and Germany used radar as a form of Fire control during the
Second World War. 1In most cases, the radar set was mounted atop the DCT and improvements to radar during
the course of the war allowed the United States and Great Britain a fire control system unmatched by any
other powers. Should the DCTs be destroyed, of course, the ship would be forced to use the rangefinders
located in the individual turrets {local RF).

Perhaps the single exception to all this is the Japanese Type 98 Firing Device which was installed on
all Japanese Battleships and Cruisers during the Second World War. Although the device actually had
nothing to do with gunnery ranging and calculatiaons, it affected the Firing circuits so that the salvoes
fell in 2 much tighter pattern than would nermally be expected. Optionally, when using CHARTS W for
computing hit probability For a Japanese warship of this period, a «11 bonus may be given {[if using CHART H2)
or a +20 may be given (if using CHART H3}.

A complete listing of the major types of radar in use by all countries can be Found on CHARTS P.

EVASIVE MANEUVER

Any ship capable of moving faster than 13 knots can commence Evasive Maneuver {EM). In order to be
considered in LM, the commander of the ship must announce that the ship is commencing EM at the beginning
of the game turn before any movement takes place. Ships in EM move ahead at the rate of 75% of the normal
movement{in inches)for their current speed. Thus, a ship moving at 28 knots that goes into EM may move
ahead at only 2.6" (0.75 x 3.5" = 2.6") instead of the Full 3.5" allowed for 28 knots speed, Ships that
are not capable of at least 13 knots cannot commence EM due to the Fact that their speed is too slow to
allow the maneuverability needed to be considered in EM.

SMOKE SCREENS

Any ship is capable of laying a screen of funnel smoke, however, only ships fitted with screen project-
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ors {such as Destroyers and some cruisers) can lay a screen of chemical smoke. Chemical screens, of course,
are much more dense and provide better protection For those ships behind the screen. For game purposes, a
ship at least 50% concealed (half of its length) by a screen is considered behind the screen.

To lay a screen, a marker (such as a penny or tack) is placed behind the model of the ship that is to
lay the screen before ship movement takes place for that game turn. Another marker is placed behind the
ship at the end of each movement for as long as the ship is laying the screen. These markers represent the
extent of the smoke screen and when this screen lies in the line of sight, the reductions on CHARTS H are
used. All ships may fire through the screen but have thelr fire reduced by the factors listed on CHARIS H
under SMOKE SCREENS. Even ships with radar assisted fire control must reduce their running total by the

factors listed.

NOTE: Due to the fact that radar assisted fire control was much more effective if the target was alsc
in visual contact, all reductions found on CHARTS H For SMOKE SCREENS, BEARING FROM TARGET, SEA STATE,
VISIBILITY, etc. must be deducted from the running total even when using radar assisted fire control.

Smoke shells may be fired by any ship in lieu of reqular shells {APC, SAP, etc.) Fired during a game
turn for a particular battery. The total screen area provided by smoke shells fired during a game turn is
an area 2,000 yards by 2,000 yards (4" by 4") and their effect is the same as chemical smoke.

The duratien any marker for a screen may remain on the playing area is 10 minutes {5 game turns).
Optionally, screens may drift in the direction of the wind at a rate equal to 3 the speed of the wind in
knots. Thus, an 8 knot wind from the West will cause a screen to drift &4 knots (%”) to the East each game
turn. All screens are considered ineffective when the wind speed. reaches 20 knots or more.

OVERS AND UNDERS

Optionally, the chance that the shells intended for one target ship may also hit another ship close-by
nay be considered. %hen using the Basic or Advanced Methods of Hit Determination, any ship within 13" of
the target ship risks being hit by overs or unders (or rights or lefts!}. This is determined by multfiplying
the final resulting hit probability from the top of CHART Il by .25 (or 25%) and rolling for the number of
shells that did not hit the target ship. Thus, if the target ship has been hit by two shells out of a total
of 10 shells falling around her, then any ship within 13" of her may be hit by some of the remaining eight
shells. If the hit probability as determined from CHARTS H was 44, then any of those ships would roll on
the 11-20 column on CHART Il (.25 x 44 = 11) using 8 as the number of shells. In this case, the 13" is
measured from the closest portion of the actual target
to the closest portion of the surrounding ships.

This same method may be used for the Range Est-
imation Method.[OPTION 2]Only parts of ships that
actually intersect the range at which shells are fal-
ling should be considered. Hit determination should
be calculated in the same manner as if that ship had
been the intended target, however, reduce the number

of actual hits scored by . SMS G195

MORALE

Opticnally, crew morale may be considered. When the damage inflicted on a ship reaches 65% of the
total original DP (the percentage being calculated by dividing the total amount of DP sustained by the total
DP listed for the ship in the SHIP DATA SHEETS), then there is a 5% chance that the crew will abandon ship
{without orders, that is}. CHART U2 shows the different probabilities according to the amount of damage the
ship has sustained. Morale is checked only once each time the percentages on CHART U2 have been reached.
The 100% morale check is just for grins (to see if your ship's crew will go down fighting}. OF course, when
the crew abandons ship, all fire and movement ceases For the following turn {and all remaining turns!).
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TORPEDQES [SURFACE SHIPS]

Surface ships that have torpedo tubes may fire any or all of these during a game turn. The commander
of the firing ship must note the number of torpedoes fired (only one per tube) and the intended target
immediately after ship movement has taken place and before any gunfire combat is resolved.

Fixed or submerged torpedo tubes {denoted by * in the SHIP DATA SHEETS) are not trainable and must be
fired while the target ship is within a 300 arc (15% on either side of the mount] of the tube mounting.
Most Fixed mounts were located at the bow, stern, or on cither side (some ships had tubes in all four lo-
cations). Trainable, or deck mounted tubes may be fired when the target is with a 45% arc forward of the
mount position (45° from the perpendicular) or up to 152 aft of the mount positien (15° behind the perpendicu-
lar,

Information on the various torpedo models used by the major powers is shown on CHARTS SI and S2. The
designation, year introduced, propulsion (Compressed Air types or Electric types), damage class {either A,
B, C, D, E, or F), high speed run {yards/knots) and maximum range run (yards/knots), and notes regarding its
its use may be found for most models listed.

A torpedo may not reach its intended target during the first turn of its run. For this reason, the
time of arrival (expresses as game turns} nust be figured based upon the distance to the target and the
speed of the torpedo. Thus, a torpedo traveling at 30 knots may not reach a target ship that is 5" away
on the same turn in which it was Ffired, but it will reach the ship next turn. It 1s not necessary to take
the speed of the target into account when Ffiguring the arrival time of the torpedo because the limitations
on firing angles have been designed to take this into account.

During the turn in which torpedoes have been Fired (usually right after gunfire resolutien), certain
information must be recorded before any ships are moved. Length of the target ship, the angle of bearing
measured FROM the center of THE TARGET SHIP, and the range between the ships must be recorded for use in the
calculation listed on CHART T1. Of course, name of the target ship, its speed, and the number of torpedues
fired should also be recorded. During the turn in which the torpedoes have been calculated to arrive, the
formula on CHART Tl is calculated, plugging in the appropriate information. Thus, if the firing ship bears
40% from the center of the target ship, and the length of the target ship is 525 feet, then the result of
the top line of the calculation would be 19343.047 [ 57.3 x 525 x .643 = 19343.047 ]. If your calculator
does not have a sine function or you do not have 2 complete table of sines, the sines listed (by 5% incre-
ments) on CHART T3 may be used. This result must then be divided by the range between the ships IN FEET.
Thus, if the two ships in our example were 6,000 yards apart (18,000 feet), then we would divide the
19343.047 by 18,000 and get 1.0746137. The 1.0746137 must now be divided by the RELATIVE TRACKING ERROR (or
RTE). The RTE is basically determined by the speed of the target ship at the time the torpedoes were
fired and may be found on CHART T2. The RTE can be modified by the addition or subtraction of the factors
listed on CHART 12 before plugqing it into the calculation. If the target speed was 28 knots, and the com-
mander of the ship moved to comb the spread of torpedoes {by turning toward or away from the torpedces so
that he is on a parallel course with the torpedoes), then the total RTE would be 10.5 and the result of the
calculation would be .1023441 {For game purposes, this should be rounded to .10).

This result, however, is not the actual percentage probability of a hit and must be adjusted by using
CHART T4 to get the actual probability. Thus, our result of .10 would actually be an 8% probability of a
hit. The percentile dice can be rolled a number of times equal to the number of torpedoes fired at the
target {since the percentage is the chance that each torpede fired will hit) or CHARTS Y can be used to re-
duce the number of rolls as explained on Page 2 {UNDERSTANDING THE PROBABILITY SYSTEM).

It will be noted that, when Firing at targets at low angles (1° to 35%), very fast targets, or at long
ranges, the probability of a hit will be low. Due to the workings of the formula, no angle of bearing of
less than 1° may be used.

In many cases, torpedoes proved to be more of a problem than an effective weapon (especially the U.S.
pre 9-43 nedels!). Torpedoes frequently ran wild, too deep, or failed to expleode when they hit the target.
In SEEKRIEG, this is termed the DUD FACTOR and ratings of the torpedoes by country can be found on CHART T5.
One of the biggest problems causing torpedoes to be duds was the type of firing mechanism with which they
were fitted. Early war developnments of the Magnetic Pistol {designed to detonate the torpedo when passing
beneath the ship) were, for the most part, poor and not until refinements had been made were these as
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reliable as the Contact Pistol. Thus, it is important that the commander of the firing ship specify which
type of pistol he wishes to use on the torpedoes before actually firing them at the target. Any torpedo
that hits a target must be checked for the dud factor on CHART 15. Any torpedo that fails this rell (rolls
equal to cr less than the percentage listed on CHART T5} is considered a dud and will cause no danage.

However, torpedoes that are not duds will cause damage to the target ship as a factor of the amount of
belt armor on the ship and the amount of explosive contained in the torpede warhead. The amount of damage
cavsed by a torpedo hitting a ship is called the DAMAGE EFFECTIVENESS RATING (DER) and this may be found on
CHART T6. The Torpedo Class is a rating given to each torpedo on CHARTS S based upon the amount and type
of explosive contained in the warhead. Thus, the DER for a Class C torpede hitting a ship with 6.1" of
sidebelt armor would be 193 DP. OF course, the amount of belt armor should be adjusted by the Armor Type
{see CHART Q1) before using CHART T6.

Due to the fact that a torpedo could hit a wide variety of places along the side of a ship (such as on
the thickest part of the sidebelt, on a thinner portion of the sidebelt, or even underneath where there is
little or no armor at all!), the DER must be modified according to the type of pistol installed on the
particular torpedo. CHART T7 shows the various modifiers according to the types of pistols and the roll of
the percentile dice. Using the above example, the torpedo fitted with a contact pistol would cause 116 DP
to the target ship if 42 was rolled on the percentile dice. That same torpedo, if fitted with a magnetic
pistol would cause 193 DP to the ship if the same number were rolled ( 193 x 0.5 = 115 for the contact pis-
tol and 193 x 1.0 = 193 for the magnetic pistol). Torpedces fitted with magnetic pistols will, as a general
rule, cause greater damage per hit than one fitted with a contact pistol due to the fact that the magnetic
pistol was designed to explode beneath a ship's hull (where the armor was weakest).

Critical Damage is determined in the same manner as explained on Page 14 except that the locatien is
always considered to be the sidebelt. Every torpedo hit has a 100% probability of causing CD {as long as
it is not a dud, of course).

Any ship that crosses the track of the torpedoes (either before or after they have reached the actual
target ship) risk being hit by the
Pt torpedoes. Ships crossing the track
before they reach the target have a
probability of being hit equal to }
the calculated probability for the
actual target ship. Thus, a ship
crossing the track before the tor-
pedoes reach the target risks an 11%
A T M chance of being hit if the probab-
[TIE\!?L!" S , ; ot ility calculated for the actual tar-
Mﬁ@\ i - IS AE get ship was 22%. A ship crossing
L > <) N RS Svablies. the tracks after the torpedoes have
hit the target (assuming the torp-
edees have not run to their full
range) has a probability of being hit
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Mark 43

Rool $Etar et equal to { that of the probability
I caleculated for the actual target.
Teloscops Porl Cavars However, if six torpedoes were fired
oo S and one of them hit a ship before
Hark M reaching the actual target, then only

Barbmile

5 would be calculated for the actual
target. The same holds true for any
ships crossing the track after the
target ship had been hit. This same method may be used to determine hits on ships in convoy.

MARK 34 DIRECTOR

Torpedoes may be reloaded at the rate of one tube (NOT the entire mount) per & minutes (2 game turns).
Like gunfire damage, DP caused by torpedoes will take effect at the end of the game turn and ships that are
considered sunk due to torpedo damage do not "sink" until the end of the game turn.
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LOSS OF RADAR

Radar was an extremely delicate piece of electronics and when subjected to the severe shocks that
accompany battle damage or rough seas could easily malfunction (or just plain cease to function). CHART UL
shows the probability of loss of radar (either search or fire control) due to damage sustained. Thus, a
ship that has received DP equal to
30% of the total DP as listed in
the SHIP DATA SHEETS, will have a
50% chance that it will lose its
search or fire control radar (or
both). FEach time a ship's dam-
age reaches one of the percentages
listed cn CHART U4, a roll of the
percentile dice must be made.

For loss of radar due to
weather conditions, use CHART B3
and the percentages listed for
EFFECT ON SHIPBOARD OPERATIOQNS.
Rells of the percentile dice must
be nade for each 2-hour period.  Thus, a 200 OP ship during Force 9 weather will lose radar capabilities on
a roll of 01 to 15.

RAMMING
Ramming, as a naval tactic, was on its way out by the end of the 19th Century. 1Its occasional use
during both World Wars was primarily in cases of desperation or completely accidental rather than in-
tentional. However, to compute the amount of damage done by intentional or accidental rams, the following
calculations may be used:

. b :
1. Compute Momentum Factor {MF) DP OF TARGET SHIP

= MF
DP OF TARGET SHIP + DP OF RAMMING SHIP
2. Compute Base Damage (BD):
1
\J/ DP QF RAMMING SHIP x MF SPEED OF BASE OAMAGE (DP) DONE T0
X =
TARGET SHIP BELT ARMOR (in inches) RAMMING SHIP TARGET SHIP
{in knots)
) BASE DAMAGE {DP) DONE TO
] DP OF RAMMIN H RAMMING SHIP =
] \/ 0 ING SHIP x MF x SPEED OF ING SHI RANMING SHIP
{in knots)

3. Modify BD by sine of impact angle (impact angle being measured from target ship as on CHART F1):
BD x SINE OF IMPACT ANGLE = ODAMAGE DONE TQ SHIP (in DP)

For game purposes, impact angles of less than 20% are not considered collisions and cause no damage.
When using the above formulas, all ships are considered to have at least 1.0Y of sidebelt armor.

Collisions which impact within the Forward or aft 25% of the ship's length are likely to hit an area of
comparatively thinner armor than would be found amidships. 1In these cases, the target belt armor may be
considered as 3 of that listed in the SHIP DATA SHEETS (but not less than 1.8%) when using the above cal-
culations. Belt armor thickness should also be modified by the Armor Type as listed on CHART QI before
being used in the ramming calculations.
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Ramming will also cause Crikical Damage. CHART US shows the probability of D being caused as a Factor
of the anount of danage {in percentage) caused by the rapring. Thus, 1f Lhe target ship received from Z6%
to 50% damage [0 CAUSED divided by ORIGINAL OP = % DAMAGE], two dice rolls would be made using the side-
belt as the location using CHARYT NI {or N2 iF the target was a ©V). IF 10% damage (or wore] is ceused on
the ramming ship as 2 result of the ram, then one dice roll would be made to determine the effects of CO

for the rassing ship.

OPTIONAL DAMAGE CONTROL

fhe game systzm a5 designed takes into account that average Damage Control is taking place. Howaver,
if one wishes to take into account the superior Anerican Damage Control during the Segond World War [and
that of Germany during World War T), then CHARTS V¥ may be used. Each ship it azsigned Danage Contrel {(DCO
will be wsed for Davage Control because OC is Leing used for Depth-Charge) based on its total DF as listed
in the SHIP DATA SHEETS (see CHART V1). This ameunt msst be modified by the factors listed on CHART ¥2.
Thus, a U.5. ship of 350 OF during Horld War Twe
has DEO of 28 ( 20 x 1.4 = 28).

This ampunt is the TOTAL DCO availasble to Lhe
ship while at se= and once used, cannot be replaced
until the e¢hip puts Enta pert. Up to 50% of this
asmount may be used during a single game twen. Thus
pur U5, ship above coeld deduct wp ta 1s OF from
dasage that the ship had received in battle. Note
fhat DCO is expressed in OF and is deducted From
OF the ship has received due to demage. When using
DCO0 as explained above, It may also be used as an
additional reductiaon to shiphpard Fires and applied
in the same manner. This may be dene in additicon
to any rolls made for shipboard fires.

Damage Contrel may be deducted only at the end
of & game turn when all gunfire has been resolved
end Loess Factors are being figured. Any ships
that are censidered sunk [reached their maxinup DP
in dasage during Lhat game turn) may not apply OGO
and be "refloated". Likewise, a ship may not apply
DO in grester amounts than the OP that has already been sustained (f.e. a ship that has recelved snly 9 DP
pay nob deduct more Lhan © OP in DGO even iF available).

AIR
OPERATIONS ek
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In order to portray air operations with the proper degree of importance, a fair amount of detail is re-
quired in the rules simulating such operations. Almost any simpler game system can be plugged-in to SEEKRIEG
in crder to allow a more fast-paced air combat simulation, however, this will usually be a sacrifice to the
realism intended by the rules presented herein.

Beginning on Page 63 of the SHIP DATA SHEETS can be found information for most aircraft produced by the
major powers during the period covered by these rules. The majority of the listings are for naval aircraft
although several of the more prominent army aircraft are listed as well. This data will be all the inform-
ation you need to stage air to air and air to surface combat using SEEKRIEG.

ENVIRONMENTAL FACTORS

Before any air operations may take place, the environmental conditions must be taken into account. Mo
aircraft may operate during Force 8 weather (or worse), and any aircraft accidentally "caught" in such
weather risks a 60% probability of being lost. Only land based or carrier-based aircraft with radar may
operate at night or during periods of visibility Code 5 or less. Carrier-based aircraft without radar that
are "caught" by these conditions must use CHART Ll in order to determine the number of miles off course
{this chart will be explained later).

For game purpeses, carriers may launch aircraft at the rate of & per game turn {2 minutes) during
narmal weather. Weather conditions of Force 6 will reduce this to 3 per game turn and that of Force 7 will
reduce launch rate to 2 per game turn. In order to launch aircraft, the carrier must turn into the direction
of the wind (ar to'within 10° of the direction of the wind} and the total of the speed of the carrier and
the velocity of the wind nust equal at least 25 knots before any aircraft may be launched. Thus, a carrier
moving at 20 knots into a wind of 10 knots has 30 knots of Wind Over Deck (WOD). The 25 knots of WOD is a
requirement for most World War Two aircraft, especially important when flying off of short flight decks
(such as the decks of escort carriers). tand bases may launch aircraft at the rate of 12 per game turn
during normal weather and 8 per game turn during Force 7 weather conditions. Shipboard floatplanes may be
launched at the rate of 1 per 4 game turns {8 minutes total) per available catapult during weather con-
ditions of Force 0 thru 6 only.

PREPARING A STRIKE

Before launching a strike all aircraft must be armed and fueled. For game purposes, all carriers may
arm and fuel aircraft at the rate of 2 per game turn. Rearming only may be done at the rate of 3 aircraft
per game turn. Land bases may arm and fuel aircraft at the rate of 4 per game turn and rearm only at the
rate of 6 per game turn. Any DP received by a carrier or base while engaged in these operations receive
twice the normal damage in DP (multiply all DP received by 2}. Ordnance may be selected according to the
type of aircraft and its load capacity as listed in the SHIP DATA SHEETS. The number and types of aircraft
aboard each carrier (or land base} should be designated before the game begins.

The number of aircraft per squadron aboard a carrier varied a great deal, but during World War Two,
the typical squadron comprised 18 aircraft (of the same type). In certain circumstances, "half-squadrons"
of 9 aircraft were embarked due to
the limits imposed by the par-
ticular carrier's capacity. For
NAKAJ | A BSN game purposes, aircraft should
(Kate) operate in nultiples of three or
four when conducting strike op-
erations. The original carrier
= complement should be decided with
this in mind.

For game purposes, all air-
craft are considered to be armed
and fueled while on deck. Thus, a
carrier may eithec be launching,

DOQUGLAS TBD
(Devastator!

recovering, or arming & fueling.
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FLIGHT TIME

In order to make air operations easier, the flight time (or total amount of time in the air allowed for
the particular aircraft) for each type of aircraft should be calculated. This is accomplished by dividing
the normal range of the aircraft (in nautical miles) by the cruising speed and multiplying the result by 30
to get total flight time in game turns. Thus, a DOUGLAS TBD-1 Devastator has a total flight time of 143
game turns [ 535/112 = 4.777  and 4.777 x 30 = 143 ]. Deductions will be made from this time due to
combat, navigational error, form up time, etc.

An estimated time of arrival (ETA) over the target should be calculated in game turns depending upon
the distance to the target and the cruising speed of the aircraft. CHART Y3 shows the approximate number of
turns of flight time used in reaching a target a certain distance away at a given cruising speed. This may
be calculated to a finer degree by dividing the distance to the target (in nautical miles) by the miles
travelled by the aircraft per 2 minutes ({listed to the immediate right of the cruising speed on CHART V3).
Remember that this is only the time ¥0 the target and that equal time will be used on the return flight. It
should be noted here that since total Flight time was calculated using the cruising speed, that speed must
alsoc be used when figuring time to target. Cruising speeds slower than those listed may be used at the dis-
cretion of the commander (especially when escorting attack aircraft with fighters that have a much higher
cruising speed}, however, Faster speeds and the maximum speed should NOT be used. Thus, our TBD-1 above,
if launched on Game Turn 10 weuld reach her target 140 miles away on Game Turn 48 (assuming everything else

went as planned).

However, it will be desirable to send more than & aircraft in a single strike and when this is the
case, some aircraft will lose flight time due to the time spent waiting for other aircraft to be launched
and form up before proceeding to the target. One turn of flight time must be deducted from the total for
each group of four aircraft launched after the first group if all are to form a single strike group. Thus,
a strike group composed of 16 aircraft nust deduct 3 turns of flight time from their total before deducting
the time for the flight to the target. Our TBD-1 above, if part: of that group, would not be over the target
until Game Turn 51.

NAVIGATIONAL ERROR AND DROP-0QUTS

There is a chance that, when unassisted by a radar equipped aircraft in the group, a strike group may
not navigate perfectly to the target. There are several factors that might cause this, but two of the most
important are the prevailing weather(and visibility) ‘and the distance to the target (assuming, of course,
that correct positions of the targets were given to the pilots). CHART L1 may be used to determine the num-
ber of miles a strike group of aircraft is off course {for strikes of 200 miles or less) as a function of
the weather conditions. Thus, during Force 5 weather our strike group of 16 TBO-1s would be 40 miles off
course (if there was ne radar-equipped leader} on a dice roll of 71. This will have to be deducted fronm
their total flight time and added to their ETA over target. MNow, they will not be over the target until
Game Turn 62 (since an additicnal 40 miles is another 11 turns) and will have to deduct 11 turns from their
total flight time (their time remaining now is 91 turns[or 143 ninus 52)). It is adviseable, therefore, to
leave some extra flight time for the aircraft (either by reducing the cruising speed or waiting until the
target gets closer). However, at this point, the mission may be aborted by the commander if he feels that
his aircraft may not have enough flight time remaining to attack the target AND return safely.

It is also possible for some aircraft to be forced to drop out of the strike group and return to the
base due to mechanical difficulties. CHART L2 shows the probability of drop outs as a function of the
range (in nautical miles} to the target. Rolls may be made using the appropriate columns on CHART Il.
Thus, for our TBD-1s, rolls of 12 and 83 (rolling twice using the B row since there are 16 aircraft total)
would mean that 1 aircraft had to drop out and return to base--remember that our target is 140 miles away).
This aircrfaft may be used again in a later strike since it is assumed to have been repaired by then.

Strike groups equipped with a radar-equipped leader (most U.5. and British aircraft from late 1942 on)
are assumed to reach their target without any navigational error. Aircraft that are 50 miles off course are
assumed to be completely lost and MUST return to base. Both navigatienal error and drop out should be
figured for EACH STRIKE GROUP. Since the number of aircraft in a single strike group is up to the com-
mander, this may affect any number of aircraft. For game purposes, a strike group is any number and types

22



SEEKRIEG 4 RULEBOOK COPYRIGHT a 1981 Richard R. Sartore

of aircraft that are proceeding to the target together (at the same speed, and same altitude level) and will
arrive at the same time.

RAID DETECTION AND CAP VECTORING

One of the most important factors of naval air operations is the Combat Air Patrol (CAP). This is
nothing mere than a rumber of fighters assigned to protect a group of ships From attack by enemy aircraft.
Launch of CAP is handled in the same manner described earlier. Total flight time should also be calculated
but instead of 2 time to target, the time at which the aircraft should return (land) to base should be noted
{allowing sufficient time for air to air combat). For game purposes, all CAP must operate in sections of
four aircraft each and are assumed to be operating in the general area of the ship or ships it has been as-
signed to protect.

Each strike group is termed a "raid" and the probability that a raid will be detected depends upon
several factors, the most important of which are the approach altitude of the raid, the presence of CAP
above the target, and the presence of air search radar on ships of the target group. There are six general
conditions as listed on CHART M1, one of which (and enly one) will apply to the particular target. One of
the percentile dice is rolled and compared with this chart. Thus, on a roll of 5, a ship {or ships) with
air search radar and a CAP (number B) will detect a rald when the raid is 10 game turns from reaching the
ship. If, however, there was air search radar aboard the ship but no CAP above it, on the same roll the
raid would only be detected 5 game turn away if the rald approached at Sea Level, and 9 game turns away if
the raid was approaching at any level above Sea Level.

Gnly if the raid is detected can CAP groups be vectored to intercept. The major factor affecting the
probability of intercept in this case is the quality of the air search radar aboard the target ships.
CHART L3 shows the probability of successful CAP group vectoring as a function of the air search radar by
the use of CHARTS Y. Thus, if the raid was detected by ships with 1940-42 air search radar, the base pro-
bability of CAP groups intercepting is 75% (.75). [If there are 6 groups of CAP (24 aircraft total), and the
dice roll was 43, then up to five of those groups may be considered to successfully have intercepted the
raid on the first turn of detection. The CAP commander may not wish to vector all 5 groups to this one raid
and may decide to hold some groups in reserve. If, however, on a later turn the CAP commander wishes to
vector additional CAP groups, then he must roll as explained above, using the total number of CAP groups
remaining as the left column number on CHARTS Y. Thus, if the commander in the situation above had de-
cided to vector only 2 groups on the
first turn, then his remaining number
of CAP groups would be & (yes, he does
have to roll again for those 3 he chose
not to vector the first turn).

DOUGLAS SBD (Dauntless}

Successfully vectored CAP groups
may attempt to engage the raid on the
first turn of detection. It is not
necessary to deduct flight time from
the CAP aircraft for vectoring since,
if successfully vectored, the group is
considered to have arrived on the game
turn of the CAP vector roll.

Remember that each strike group is
considered a raid and must be rolled
for seperately on CHART ML.

AIR TO AIR COMBAT

Each aircraft has been assigned an Attack Value and a Defense Value (see AIRGRAFT A/D FORMULA) based
upon its performance and specifications. However, before any combat may take place, an "initiative roll"
must be made based on the number of fighter aircraft present in each of the opposing groups. This roll will
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determine which aircraft commander has the advantage and it will be his decision as to how the attacking and
defending aircraft will be allocated for air teo air combat. Each commander rolls the percentile dice and .-
adds the total of the two dice (i.e. 46 being counted as 10 and 70 being counted as 17} to the number of
fighter aircraft in his group. The commander with the higher total has the initiative and may decide to

use his fighters to engage the enemy fighters (regardless of the number of fighters in the opposing forces,
if a commander has won the initiative roll, he may keep all of the enemy fighters From his attack aircraft
by allocating a number of fighters equal to at least 50% of the number of enemy fighters) or, if a CAP
group, the enemy attack aircraft. Thus, if a CAP of 8 Fighters intercepts a raid of 6 fighters escorting

12 attack zircraft, and the raid commander has the initiative, he may allocate only 4 of his fighters to
attack the CAP fighters and the CAP commander may not attack the attack aircraft during this turn of air
combat. As a general rule, any commander with the initiative may attack with a given number of fighters,

an enemy group of Fighters equal to twice his strength, thus preventing the enemy fighters from any other
combat during that turn. If the raid commander in the above situation had only 2 fighters and still won

the initiative roll (talk about lucky!), then only 4 of the enemy fighters would be prevented from attacking
the attack aircraft during that turn. ;

The initiative roll is
still made, even when one of
the opposing forces has no
fighter aircraft.

GRUMMAN F4F
{(Witdcat)

Initiative rolls are
made at the beginning of each
turn of air combat and take
inte account the number of
fighter aircraft remaining at
that time.

GRUMMAN TBF
{Avenger !}

After the initiative roll
and alleocation of aircraft,
actual combat may begin. This
is accomplished by dividing
the attack value of one of the
type of aircraft that are at-
tacking by the defense value
of one of the defending aircraft. This will result in 2 percentage to be used on CHARTS Y. Thus, if 12
ABM-2 Zekes are attacking B F4F-3 Wildcats the percent probability for the Zekes is 42% ( 22/52 = .423).
Since all air combat during a game turn is considered simultaneous, then the attack for the Wildcats nmust
also be considered, the actual probability for which is 23% { 10/44 = .227). Since the difference of two or
three percent makes little difference on CHARTS ¥, the increments are by 5%, and the closest percent column
should be used. Results with .025 or higher and .075 or higher should be rounded te the higher column.
Thus, the Zekes would roll on the 40% column and the Wildcats on the 25% column. The number of aircraft (for
use on the left column an CHARTS Y) must always be the NUMBER OF AIRCRAFT COMPRISING THE SMALLEST OF THE THO
QOPPOSING FORCES. Thus, in the above situation the number used will be 8 for both sides when computing the
nunber of aircraft shot down. On a roll of 62 on the dice for the Zekes, 3 Wildcats would be shot down in
that game turn. Likewise, a roll of 08 for the Wildcats would mean that 4 Zekes had been shot down. It
will be noted that even though the Zekes have a better probability in this case, through the use of CHARTS ¥
it is still possible for an "inferior" group to do better.:

DOUGLAS SBD
{Dauntiess)

Combat resolution when fighters are attacking attack aircraft is done in the same manner. Fighters
can never be considered to be engaging more than twice their number in attack aircraft during any one game
turn. Thus, 12 fighters may attack up to 24 attack aircraft in gne game turn. The number of aircraft is
still considered the number of aircraft comprising the smaller of the two forces when using CHARTS Y.
However, on the initial run (first turn of attack) for fighters against attack aircraft, the fighters may
increase their percentage column on CHARTS Y by 10% (two columns) when fiquring the number of attack air-
craft shot down., Thus, a fighter group using the .35 column nay use the .45 column when attacking attack
aircraft for the first time.

OF course, when different types of aircraft are in the same group, their attacks must be calculated
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separately because of their different attack/defense values. Like Fighters, attack aircraft are never con-
sidered to be engaging more than twice their number in oppesing aircraft,

Air combat will continue until the game turn in which the attack aircraft reach the target. At that
time they are considered to have broken free of any fighters and may attack their targets. Air combat may
be terminated after ANY turn ONLY by aircraft with the faster maximum speed. All aircraft engaged in air
combat use 3 turns of flight time For each game turn of combat. Thus our TBD-1s from Page 22 (remember
them?), if engaged in air combat for two game turns would have only 85 turns of flight time remaining { 91
minus. 6 = B5). This is to simulate the higher fuel consumption due to high-speed maneuvering, etc. They
will still be over the target on Game Turn 62, however.

Aircraft do not, of course, have an unlimited supply of ammunition. Fighters are considered to have
sufficient ammunition with which to fight 6 game turns of air combat (12 minutes). Attack aircraft have
sufficient ammunition with which to fight 10 game turns of air combat {20 minutes). Any aircraft that is
out of ammunition may not return fire if engaged in an air combat situation.

ALTITUDES

It may be desireable to include the current operating altitude of the aircraft during each game turn.
There are five basic altitude levels and these are as follows:

[S] 1. SEA LEVEL —- less than 2,000 feet

[tl 2. LOW LEVEL —- 2,000 feet to 10,000 feet

(M] 3. MEDIUM LEVEL —- 10,100 feet to 18,000 feet
{H] 4. HIGH LEVEL -- 18,100 feet to 27,000 feet
(V] 5. VERY HIGH LEVEL -- above 27,000 feet

All aircraft operating as a strike group (or raid) must be at the same LEVEL, however, they may be at
different altitudes within that level., It will take some time for aircraft to.change from ane level to the
next. All fighters may change up to 3 levels when in a dive and only one level when in a climb. These are
per game turn, so that a fighter may dive from H to S in one turn and climb from M to H in one turn. All at-
tack aircraft may dive up to 2 levels per turn and climb one level per 2 game turns. Of course, each type
of aircraft has its own rate of climb and dive. IFf actually known, this may be used, however, for game
purposes the above limitations can be used.

Thus, a CAP at H that is successfully vectored to the raid 5 game turns away from the target may not
engage the raid until the raid is 4 game turns away if the raid is at § because 1t will take one game turn
for the fighters to dive to that level. Any level changes less than the limitations above do not delay
intercept and combat may take place immediately.

AA FIRE AND ATTACKS ON SHIPS

On the game turn during which the attack aircraft arrive at the target and resolve their attack on the
ships, AA fire from the actual target and any screening AA fire from the ships around it must be resolved.
Each battery of like guns aboard a ship has an AA Factor which is calculated by multiplying the number of
guns in that battery by the factor for the type of gqun as listed on CHARTS E. Thus, a U.S. ship with a
battery of 8 5'/38 Mark 12 guns {without power ramming) has an AA Factor of 29 for that battery ( 8 x 3.6
= 28.8 which is rounded to 29). OF course, not all types of guns could fire effectively at the higher
altitude levels so each is given a limitation in altitude levels. The 5"/38 Hark 12 could fire effectively
at all 5 levels, but the U.S. 3"/S50 Mark 10 could fire effectively only at the lower three levels. Thus,

@ ship armed with both of these weapons could only use the AA Factor for the 5"/38 guns when attacked by
aircraft flying at level H or above. However, if attacked at level M or lower, the ship could use both of
the AA Factors. AIl ships within 4,000 yards (Foremast to foremast) of the actual target ship may elect to
provide screening fire IN LIEU OF AA FIRE FOR THEMSELVES IF ATTACKED DURING THAT SAME TURN. Only AA Factors
for guns capable of firing at level M or above may be used by the screening ships and the total resulting
number is halved before adding it teo the target ship's AA Factor. Thus, a ship armed with only 8 of the
5"/38 guns above would have an AR Factor of 15 to add to the target ships AA fire if it is screening for

the target { 29 x 4 = 14.5 which is rounded to 15). If desired, cnly the number of AA gquns that can be
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brought to bear in the direction of the attacking aircraft can be considered, however this may prove much
too time consuming.

Aircraft may attack in various ways, so the type of attack must also be considered when determining the
total AA Factor. LEVEL BOMBING will expose the aircraft to AA fire From all guns capable of firing at that
altitude level or above. TORPEDO BOMBING and SKIP BOMBING must be done at level S and so expose the air-
craft to AA fire from all quns capable of firing at level $ or above. DIVE BOMBING will expose the aircraft
to AA fire from all guns capable of firing at level L or above {since most of the attack time is spent at
that level while diving).

AA Facters may be adjusted according to the factors listed on CHART M3. Thus, our ship with the eight
5"/38 guns, if using VT fuse and radar and director fire control systems would have the ariginal AA Factor
of 29 increased to 60 { 29 x 1.6 x 1.3 = 60.3 which is rounded to 60 ). This must be done for the target
ship and all screening ships in-
dividually BEFORE adding the totals
tegether.

The total AA Facters for the
target ship and all screening
ships are then added together and
divided by the total number of
aircraft making the attack that
during that turn. No more than
9 aircraft are permitted to attack
2 single ship during one game turn.
The result is then divided by the
Defense Value of one of that type
| JN RYUJO of aircraft nultiplied by 2. This

calculation may be seen on CHART
M2. The result of the completed calculation should match with the percentages along the top row of CHARTS ¥
or be rounded until it matches one of the percentages. A roll of the percentile dice is then made using the
total number of aircraft {never more than 9) for the far left celumn on CHARTS Y. The result is the number
of attacking aircraft shot down by AA fire before releasing their ordnance {actually, this is the number of
aircraft shot down during the entire attack and if desired this may be split 60/40 to show the number shot
down before releasing their ordnance and after releasing their crdnance).

Aircraft not downed by AA fire may release their ordnance according to the type of attack. LEVEL
BOMBERS release their ordnance at their level of attack. TORPEDO and SKIP BOMBERS release their ordnance
always at Level S. DIVE BOMBERS release their ordnance always at Level S (even though they only expose
themselves to AA fire at Level L). Attack aircraft must always be (and remain) at their attack level fron
the time they have been detected up to the time {and including the time) of their attack.

Actual hits on ships are determined by the speed of the target ship and the level at which the air-
craft released their ordnance. One of two different methods may be used. In METHOD 1 (shown on CHART M4),
the target ship commander and the aircraft commander each draw a number of boxes on a piece of paper equal
to the number indicated by CHART M4 (i.e. an attack at level L on 2 ship moving at 28 knots would mean
that each draw a row of six boxes). The commander of the ship may then locate his ship by placing an X
in any one of the boxes [or squares). At the same time, the commander of the aircraft may place any of his
aircraft(that remain after AA Fire} in any of the boxes by writing the number of aircraft dropping their
ordnance in a particular box. The two sheets are then compared and any aircraft releasing their ordnance in
the same box in which the ship was placed have scored hits. METHOD 2 (shown on CHART M5) is simply a
percent probability system, the number from CHART M5 being matched with the appropriate number on CHARTS Y
{top row) and the number of attacking aircraft (after AA Fire) being listed along the Far left column of
CHARTS Y. Thus, in the above situation, the probability would be .15 (15%) and with & aircraft making the
attack would mean that two of them scored hits if 02 thru 11 were rolled on the percentile dice. All of the
ordnance carried by the alrcraft is assumed to have hit the target if successful. It should be noted that
the hit probabilities resulting from either CHART M4 or M5 take into account the fact that the target ship
will be attempting to avoid bombs or torpedoes as much as possible.
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The amount of armor penetration For a bomb and the amount of damage it will cause are both a Functioen
of the weight. CHART K7 lists the Damage Factors and the Penetration Class for bombs according to their
weight. CHART M6 shows the range column to use on CHARTS R in determining the penetration of the bomb as
a function of the height at which it was released. Hit Location should be determined using the Long Range
column on CHART Gl. Penetration and damage can be calculated using the same systems explained on Pages 11,
12, and 13, but using CHART M8 in place of CHART G2. Critical Damage is calculated in the same manner, as
are shipboard fires, however, the probability For CD is greater as noted on CHART M8. Damage caused by tor-
pedo hits are calculated in the same manner as explained on Pages 17 and 18.

Skip bombing, even though performed at the same altitude level as torpedo bombing, was more accurate.
When used, a skip bomber will have twice the probability of scoring a hit as that of any level § attack.
Thus, when using CHART M4 for skip bombers, the first row should read 1, 2, 2, 3, 3, and when using CHART M5
for skip bombers, the first row should read 1.00, .70, .50, .40, .30. Skip bombers should use the Short
Range column for Hit Location om CHART GI.

KAMIKAZE ATTACKS

The standard Kamikaze tactic was to operate in groups of three aircraft. Any aircraft so designated
must expose themselves to AA fire from all guns capable of firing at level S or above. If not downed by AA
fire, then the aircraft uses the method described for skip bombers above to determine its probability of
hitting the target ship (CHART M& or M5 may be used). 1In addition to damage caused by the bombs carried by
the Kamikaze aircraft, the aircraft itself will do Damage Points equal to a percentage of its Defense Value.
CHART V4 shows the modifiers to the aircraft Defense Value according to a roll on the percentile dice. Thus,
a Kamikaze aircraft with a Defense Value of 45 would cause 68 OP to a ship if 52 were rolled. Remember that
this amount is only for the aircraft itself. Any bombs carried by the aircraft will also cause damage that
is calculated in the usual manner using the penetration for LOW LEVEL on CHART M6. Any Kanikaze hit on a
ship (with or without bombs) will cause automatic Critical Damage {use Short Range coluan on CHART Gl for
hit Yocation) and a shipboard Ffire, the severity of which is the total rolled on two dice.

AITRCRAFT RETURN AND RECOVERY

Any aircraft that survive air combat and AA fire may return to their base. Since most World War Two
carriers were equipped with homing beacons, there is no need to determine navigational error on the return
flight. However, CHART L1 should be used for aircraft returning to carriers that are not equipped with
homing beacons. Carriers may recover aircraft at the rate of 3 per game turn during normal conditions and
2 per turn during Force B weather or worse. Land bases may recover aircraft at the rate of 8 per game turn
regardless of conditions. Shipboard floatplanes may be recovered at the rate of 1 per 5 game turns {per
catapult} and only during Force 5 conditions or better. Ships recovering aircraft in this manner must come
to a complete stop before hauling the aircraft aboard.

It should be mentioned that for each turn in the air, an aircraft will use one turn of Flight time
while waiting to be recovered. Thus, any aircraft that run out of flight time before they can be recovered
are assumed to have landed in the water and although the crew may be safe, the aircraft is a total loss.

ATTACKS AT NIGHT

Radar equipped aircraft operating at night will score hits equal to about 70% of those operating under
normal daylight conditions. Likewise, radar-directed AA fire should be reduced by 70% (accuracy) and non
radar directed AA fire reduced by 50%.

DAMAGE TO CARRIERS AND LAND BASES

Any carriers or land bases that have received damage risk the loss of launch and recovery operations.
For game purposes, CHART U4 may be used, substituting the column at the right to read PROBABILITY OF LOSS OF
LAUNCH/RECOVERY OPERATIONS. Thus, on a roll of 40 or less a carrier or air base with 20% damage would lose
launch and recovery capability. This may be considered temporary damage and a roll on CHART N5 can be made
to determine duration of loss.
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AJRCRAFT A/D FORMULA

The Attack/Defense values for aircraft have been computed from a involved formula. To be perfectly ac-
curate, cne must take into account many more factors than are readily {(if at all) available. In addition to
to that, most of the sources consulted provided data that conflicted one another (especially where normal
and maximum ranges are concerned) for the same model aircraft. This is understandable when one takes into
account the variety of conditions that may be encountered by an aircraft in Flight as well as whether the
aircraft is factory fresh, or a seasoned veteran.

Thanks must here be expressed to Mr. Lou Zocchi for his invaluable assistance in both providing data
and the maneuverability calculation. His cooperation made much of this possible.

The Defense Factor is perhaps the easiest calculation and this is as follows:
L4b
(EMPTY WEIGHT OF AIRCRAFT) = Defense Factor
The Attack Factor takes inte account the firepower and maneuverability of the aircraft. There is a
difference Detween the calculation for fighter aircraft and for bomber types. For fighters, a firepower

rating was calculated by multiplying the number of forward firing guns by the factor listed below for each
type of gun:

.303", 30 cal., 7.7 nm, 7.9 mm, 7.5 nm ..... riersaaeaes 1.25
50 cal., 12.7 mm, 13 mm, 15 mm cooniiinnoninieinnnnnnns. 2.50
72 ) T 8.50

This result is then divided by the result of a maneuverability calculation, which is a calculation resulting
in the maximum speed at which an aircraft can make a 26 turn.

WEIGHT (EMPTY)

WING AREA (sq. ft.) X 19.66 X 1.h14 = Maximum speed in MPH to complete
1.56 a 2G turn

FIREPOWER FACTOR
MAX SPEED FRON ABOVE X 0.0l

= Attack Fagtor

For bombers, since their attack is considered to be defensive area fire, the firepower factor of ALL
guns is added together and the result is square-rooted. This number is then the total Attack Factor for a
bomber.

SUBMARINES AND ASW

Submarines are a unique type of naval weapon and must be considered apart from other warships. They
also, however, deserve more detailed rules than can be presented in this rulebook. For this reason, only
basic rules for conducting submarine operations will be given.

During search, submarines may be sighted by aircraft and other ships only when the sub is surfaced.
During battle, submerged subs are not placed on the playing area until detected by sonar or asdic. Hidden
movement may be accomplished by the use of a 360° protractor or compass rose (the larger the better) fasten-
ed to the playing area. Range and distance bearings may be taken from the center of the protractor at the
end of each submarine's movemeat so that its position can be plotted by the commander of the sub., When re-
cording positions of subs, the direction of movement and the current depth should be noted also.

In a controlled ascent or descent, a sub may change a maximum of 250 feet of depth per game turn.
Depth changes are always in increments of 50 feet and subs may dive to a maximum of 600 feet without being
affected by pressure extremes. However, each turn a sub remains at depths below 600 feet, it risks a 30%
probability of being crushed by pressure. Thus, if the commander rolls 01 to 30 on the percentile dice
when the sub is below 600 feet, then the sub is lost and removed from the playing area. Subs may turn up
to 360° during any game turn.
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Firing torpedoes from subs in done in the same manner as described for surface ships, however, since
periscope depth is considered to be 50 feet, no torpedoes may be fired at depths below 50 feet.

Sonar or asdic contact will be made by any ship so equipped {most Destroyers and some Cruisers) if the
ship passes within 5,000 yards of the position of the submarine during a game turn. WNo ship moving Faster
than 18 knots may receive sonar or asdic contact regardless of the range of the sub and all ships damaged
may lose their sonar/asdic capabilities according to CHART U4, When a contact is made, the sub is placed
on the playing area in the position when centact was made and will remain on the playing area until out of
range of any effective sonar/asdic sweeps.

Depth Charge attacks (DC) may be made by any ship so equipped that passes within 500 yards of the
position of the submarine {measured from the foremast to the conning tower). The ship may drop a maximum of
6 DC per game turn. FEach DC may be set to explode at any depth (in 50' increments) or all at the same depth.
If the current depth of the submarine matches that of any DC depth, then the sub has been hit. Only DC at
the correct depth setting are considered hits.

Unlike other ships, submarines do not receive DP as @ calculaticon of its damage, but rather receive
only Critical Damage. Both DC, shell, and bomb hits are all scored in this manner, using CHART N3 to de-
termine the extent of the damage. One dice roll on CHART N3 is made for each hit from a DC, shell, or bomb.
Regardless of depth, no sub may make a torpedo attack while under fire.

Ahead Throwing Weapons (ATW) such as hedgehogs and squids can also be used iF carried aboard the at-
tacking ship. 6 depths may be chosen by the commander of the ship for each salvo fired (one per game turn),
as explained for DC, except that the attacking ship need only be within 1,000 yards of the position of the
sub in order to fire ATW.

NIGHT ACTIONS

Night battles may be fought using the same rules as for daylight actions with a few exceptions. The
maximum visibility as listed on CHART C2 should be reduced by about 60%, assuming bright moonlight, and
somewhat less for poorer light conditioms. This visibility should be further reduced by atmospheric con-
ditiens as shown on CHART Cl. Of course, the proper reductions listed on CHARTS H should also be employed
according to the conditicons. Ships using searchlights to assist in scanning for other ships increase their
visibility by 20% under good visibility conditions and somewhat less during periods of low visibility.

Searchlights, when used to assist fire control, have a maximum range during good visibility conditions
of 6,000 yards. Two searchlights may be combined on the same target to increase the range to a maximum of
10,000 yards. Loss of searchlights may be determined by using CHART U&4.

Star shells may be fired by any gunamount or turret mounting gquns of 3" to 6" caliber. This turret or
gunmount must be on the engaged side and is assumed to be firing starshells during the entire turn (and,
thus may not fire offensively). Each turret or gunmount so designated will illuminate an area 3,500 yards
by 3,500 yards fer the entire game turn and any ship in this area is considered in the pattern. However, at
least 50% of the ship's length must be within this area in order to be considered illuminated. For gane
purposes, the maximum range at which a starshell may be fired is 75% of the normal maximum range for the
type of gun. All starshell patterns should be designated before the movement of ships during a game turn
and any ship that spends the majority of its movement allowance in the pattern, or ends its movement in the
pattern is considered illuminated.

Ships equipped with radar are assumed to have IFF {(Identify Friend or Foe) electronics so there is no
danger of firing on a friendly ship. However, there is a pessibility that when two friendly forces ap-
proaching from different bearings withcut IFF meet, they may fire upon one another. The referee should
keep this in mind and no ship, until identified, should be placed on the playing area but rather represented
by a marker {or covered with a piece of cotton).

BARRAGE FIRE OPTION

Any ship mounting guns capable of firing at a higher rate than allowed by CHART 63 may elect to com-
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mence Barrage Fire (BF). In the BF mode, a ship may fire up to twice the rate allowed by CHART G3 (if its
maximum rate of fire as listed in the SHIP DATA SHEETS will allow it to do so). However, the final total
resulting from the use of CHARTS K should be reduced by L0% (multiply the result by 0.56) before using CHART
11 to determine hits. IFf using the 01-10 column because the result from CHARTS H was less than 0, then use
the 01-10 column and reduce the final number of hits scored by 40% instead.

The BF option should only be used during extreme circumstances and not be available as a general rule.
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12,
13.

14,

15.
16.
17.
18.
19.
20.

MY

TURN SEQUENCE CHART

If not the result of a prior map search in which environmental factors had already been stated, the current
visibility, sea state, wind speed and direction, and cloud ceiling should all be decided.

Decide which side moves ships first by either alternating each turn or rolling for initiative (high roll aeves
last).

Move ships according to their current speed [PAGES 6-7 [/ CHARTS A B3]

Plot gunfire and torpedo fire by all ships. This is done by noting the name of the target ship and the estimate
of the range (if using Range Estimation Method) as well as which guns are firing at the target {or number of
torpedoes fired), Also, note type of shell or torpedo used {AP, COM, HE etc. or Contact/Magnetic).

Check the line of sight and arcs of fire for all guns in a questionable aspect [PAGES 7-8 / CHARTS J1 J2].
Heasure all ranges For ships that have fired.

Calculate probability of hits for each ship [PAGES 9-10 / CHARTS H! or H2 or H3]

Check the rate of fire for each battery to determine number of shells on target [PAGE 8 / CHART G3].
Detersine number of hits (if any) on target ship [PAGES 8-10 / CHART I1].

Determine location of each hit [PAGE 11 / CHART Gi].

Determine penetration of shell according to the shell type and armor type (it may be helpful to adjust each
ship's armor amount listed by the Armor Type Factors on CHART Q! before the game begins). If required, check
for pass-throughs [PAGES 11-12 / CHARTS Rt or RZ G2].

Calculate damage done by each hit in DP using the damage Factors on CHARTS R [PAGES 12-13 / CHART G2].

Check for any Critical Oamage from each hit AND Shipbeard Fires during the same roll {doubles) [PAGES 13-14 /
CHART G2 W].

Measure and note all information required for the Torpedo Calculation if any torpedoes have been fired during
Step 4 of this turn [PAGES 17-18 / CHARTS S T]. If their speed allows them to reach the target this turn, then

check for hits and calculate damage at this time.

Adjust any DP received by using Optional Damage Control [PAGE 20 / CHARTS V1 vZ2],

Check status of any shipboard fires caused during the PREVIOUS turn [PAGE 14 / CHART G4].

Adjust fer any speed or guns lest from OP received this turn by using the Loss Factors [PAGE 13].
Check for loss of radar and check morale for each ship when applicable [PAGES 15 19 / CHARTS U2 us].
Note any evasive maneuver or smoke screens for next turn {PAGES 15-16].

Begin sequence again at Step 2 above.

£: Attacks by aircraft on ships and the resulting AA fire can be resolved immediately after Step & [PAGES 25-27].
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