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F-14 ToMCAT ROM and Jumper Table

Game Ec#rﬂ;mn:# PM-U"‘I; gﬂ-l.w: ;ﬂ-mg :m-uz: gﬂ-uzg M-mpip Jumpers
PINBOT U E400-09150-00 | A-5343- | A-5343- | A-5343- | A-5343- 5400-09150-00 (W1, 2,4,5,7,8,11,12,
s 549-2 549-1 545-4 | 549-3 13, 14, 16,17, and 18
TIC TAC A ot A-5343- | A-5343- | A-5343- W1,2,4,5,7,8,11,12,
STRIKE - Used 1518-1 | 1919-3 |1919-2 13, 14, 16, 17, and 18
A-5343 | A-5343- | A-5343- | A-5343- W1,2,4,57,8 11,12,
MLLEWARSL = s55-2 | 5551 £55-4 | 555-3 13, 14, 16, 17, and 18
F-14 A-5343- | A-5343- | A-5343- | A-5343- W1,2,4,57,.8,11,12,
TOMCAT A L 554.2 55d-1 555-4 | 554-3 v 13, 14, 16, 17, and 18
F-14 TOMCAT Solenoid Table
Sol, 1 Connections ori Solencid Parl Number
- Function Solencld) Wire CPU Ba| Pleytields T'"r Flashiamp Type
. Type Color . Cabinet PANS. | _ pockbex p = Playhicid
01A Y| Outhobe Kicker Swiiched {‘d"b-&m 1P11-1 | BP31(loBlon | Q33 AE-23-800-01
01C 3| Rasher 1 Swilched | L Bik-Bm /| (Gry-Bm) | Diode Sw.Bd) | Q33 #89 p
02A Y| Ball Shooter Lane Feeder W{kvﬂtd} 1P11-3 | BP32(B2 on | Q25 AE-23-800-03
02C}| Flasher 2 Swilched -Red)| (Gry-Red)| Dicde Sw. Bd) Qzs mmw‘ 2%
03A%| Ball Popper [Launch) Swilched {'H'in-Om 1P11-4 | 8P3-3(0B3on | C32 AE-23-800-12
03c®| Fasher 3 Switched | L Bik-Om Diode Sw.Bd) | Q32 | #89 Rashlamps »
04A*| Spare (Not Used) Swilched {vb-w 1P11-5 | 8P34(loBdon | Q24
04C™| Flasher 4 Switched | | Bik-Yel /| (Gry-Ye) | DicdeSw.Ba) | 024 | #89 fashlamps 2
054%| Center Righl Eject SM{W} P16 | BP3S(BSon | QN AE-23-800-114
05C3| Flashar S Swilched | ' Bk-Gn /| (Gry-Gm) | Dicde Sw.Bd) | Q31 #59 flashiamps 2p
06AY| Knocker Swﬂntud{w-au} 1P11-7 | 8P36(loBSon | Q23 AE-23-800-02
06C3| Fasher 6 Swilched | L Bik-Blu J| (GryBlu) | Diode Sw.Bd) | 023 #59 lashiamps 2
07A?| Right Eject Swilched {m-nls 1P11-8 | 8P3-T(l0B7on | Q30 AE-23-800-114
07C3| Fasher 7 Swiiched | L Bik-Vio /| (Gry-Vio) | Diode Sw.Bd) | Q30 #69 flashiamps 2
o8A?| Spare (Mot Used) Switched {w&y} 1P11-8 | 8P3B(oBBon | 022
oec?| Fasher 8 Switched | L Bl-GryJ| (Gry-B) | Dlode Sw.Bd) | ©22 #59 Nashiamps W
0% | Flasher 8 ControBled| Bm-Blk | 1P12-1 8P3-9 Q17 #0860 flashiamps b, 1p
10 | Cenler Left Eject Controlied| Bm-Red | 1P12-2 8P3-10 e AE-23-800-114
11 | General Muminaon Relay Coniroed| Brm-Om | 1P12-4 P71 Qig 5580-00555-01 3
12 | Line Of Deat Kickback Controbed| Bm-Yel | 1P12-5 8P3-12 o8 AE-23-800-114
13 | Rescue Kickback (lefl outiane) | Controlied| Bm-Gm | 1P12-8 8P3-13 Qis AE-23-800-11 %
14 | Solencid A'C Select Relay Controled| Bm-Blu | 1P12-7 BP3-14 ar 5580-09555-01 4
15 | Flasher 10 Controlled| Bm-Vie | 1P12-8 8P3-15 Qe #09 flashlamps 2, 1p
16 | Relaling Beacons (backbox) | Controlled| Bm-Gey | 1P12-9 BP3-18 Qs #1683 & muu-rm*
17 | Lef Kicker Spocial #1| Bu-Bm | 1P19-7 BP317 ars AE-23-800-03
18 Fiight Kicker Special #2| Blu-Red | 1P19-# BP3-18 an AE-23-800-03
19 | Spare (Mol Used) Special #3] Bw-Om | 1P19-3 BP3-18 Q73
20 | Jet Bumper Special #4| Bu-Yel | 1P19-6 8P3-20 069 AE-23-800-03
2 Upper Diverter - Launch Ramp | Special #5| Blu-Gm | 1P19-8 8P3-21 aQrr AL-26-1500-02
22 | Lower Diverier - Launch Ramp | Special #5| BuBk | 1P19-9 8P3-22 are AL-26-1500-02
- Upper Right Flipper - [Bik- Ve [7P1-14, 8P23-33) FL11722-50VDC
- Right Flippar - Om-Vio | 1P19-1 7P1-15 FL11830-50VDC
[Blu-Via| [7P1-16,8P3-34)
- Upper Left Flippar - [Bilk-Bhi] [FP1-17, BP3- 31] FL11722-50VDC
- Lelt Flippar * Om-Gry | 1P19-2 TP1-18 - FL11830-50VDC
[Bh-Gry] [7P1-19,8P3-32)
Ngtex, 1. Wire colors, excepl Mlipper Orn-Vio end Om-Ory, are connectiens (to coil lerminal with unbanded end of diode). Flipper Orn-Vio and|
Orn-Gry wires connect from CPU Board 1o flipper switch. 2. connections shows in braces are from Mipper switch o MNipper coil. 3. "A”
coils are palsed, when Sol. 14 is de-energized; “C” coils are pulsed, with Sol. 14 energized. Wire colors in brackets are those from respective A and C
Ler miraly ing b Ue B terminal conmection listed for the Diode Switching Board, which controls the device pulsing by Sol. 14, 4. Relay
(pvn $580-09555-01) is mounted on Relay Smubber Bd. pn C-11232 ar C-11232-2, or Relay Bd. p/n C-11232-1. 5. Relay is mounted o Power
Suppty Bd D-8345 in the backbox.
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Section 1

CGiame Operation
O
(X4

Test Informaiion

« F-14 TOMCAT (System-11A) ROM Summary
 Pinball Game Assembly Instructions

« Game Play

« Game Status Displays

« Game Adjustment Procedure

+ Game Pricing

 Test/Diagnostic Procedures

F-14 TOMCAT (System-11A) ROM Summary

Iic DESCRIPTION TYPE IDENTIFIER BOARD PART NUMBER
Game ROM 1 J2KxB ROM 27256 uz27 CPU A-5343-554-2
Game ROM 2 16K x 8 ROM 27128 uz2e CPU A-5343-554-1
Sound ROM 1 32K x B ROM 27256 uz21 CPU A-5343-554-4
Sound ROM 2 32K x B ROM 27256 uzz CPU A-5343-554-3
Background {B/G)
Sound/Speech ROM 1 32K x8ROM 27256 U4 B/G Mus./Sp. A-5343-554-5
B/G Snd./Spch. ROM 2 32K x 8 ROM 27256 U1g B/G Mus./Sp. A-5343-554-6
NOTICE

To order a replacement ROM from your authorized WILLIAMS ELECTRONICS GAMES
distributor, specity: (1) part number (if available); (2) ROM label color; (3) ROM level
{number) on tha label; (4) which game the ROM is used in,

F-14 TOMCAT 1



CONNECTOR IDENTIFICATION
WILLIAMS ELECTRONICS GAMES uses a special technique to identify connectors. Each plug or jack
receives a prefix number (which identifies the related circuit board or location within the game), a letter,
and a number. J-designations refer to the male part of a connector. P-designations refer to the female
part of a connector. For example, 1J1 designates jack 1 of board 1 (a CPU Board jack); 3P6 designates
plug 6 of board 3 ( a Power Supply Board plug).

Identifying the specific pin number of a connector involves a hyphen, which separates the pin number
from the plug or jack designation. For example, 1J1-3 refers fo pin 3 of jack 1 on board 1.

F-14 TOMCAT CIRCUIT BOARDS
All F-14 TOMCAT Circuit Boards are in the backbox. They are accessible by removing the backbox
glass, unlatching the insert board, and swinging it open.

CPU BOARD. The System-11A CPU Board must be equipped with the ROMs specified in
the F-14 TOMCAT (System-11A) ROM Summary. For this ROM complement and CPU
Board (p/n D-11392-554) , jumpers W1, W2, W4, W5, W7, W8, W11, W12, W13, W14,
W16, W17, and W18 must be connected. (Jumper W7 is cutiremoved for West German
games.)

BACKGROUND SOUND/SPEECH BOARD. The Background Sound/Speech Board is p/n
D-11298-554, as supplied with ROM and microprocessor.

DISPLAY BOARD. The Alphanumeric Display Unit Board (p/n D-11415-1) is on the Speak-
er/ Display Assembly, D-11416-1, which is a part of the Speaker/Display Panel, D-11611.

POWER SUPPLY BOARD. The Power Supply Board is p/n D-8345-554.
Prefix numbers for F-14 TOMCAT System-11A circuit boards and major assemblies are

listed below. A prefix number may precede a component designator to identify the unit
(e.g., connectar 1J1).

1 - CPU 6 - Backbox 11 - B/G Music/Speech

2 - [not assigned) 7 - Cabinet 12 - (not assigned)

3 - Backbox Power Supply 8 - Playlield 13 - (not assigned)

4 - Alphanumeric Display 9 - Insert Board 14 - (not assigned)

5 Player Score Displays i0 - (not assigned) 15 - Flipper Power Supply

F-14 TOMCAT GAME CONTROL LOCATIONS
The On-Off gwilch is on the bottom of the cabinet near the right front leg.

The Valume Control is on the left inner wall of the cabinet on the tilt mechanisms board. It is accessi-
ble by opening the coin box door.

The Credil swilch is a pushbutton to the left of the coin door on the cabinet exterior.

GAME ADJUSTMENT/DIAGNOSTIC SWITCHES. F-14 TOMCAT allows the operator to program vir-
tually all game adjustments, obtain bookkeeping information, and diagnose problems, using only
three switches mounted on the inside of the coin door and the Credit button beside the coin door.

ADVANCE, AUTO-UP/MANUAL-DOWN, and HIGH-SCORE RESET are the switches located on
the inside of the coin door. Refer to the Game Status Displays text and the Text/Diagnostic
Procedures for details conceming their operation.

The Memory Protect switch is on the inside frame of the coin door. This interock switch must be open
to clear bookkeeping totals and to make game adjustments. It automatically opens, when the coin
door opens.

F-14 TOMCAT 2



F-14 TOMCAT GAME CONTROL LOCATIONS (Continued)

The CPU Diagnostic switch (SW 2) is the lower switch (of the two switches mounted on the left edge
of the CPU Board) near a large, socketed microprocessor chip. This switch initiates the Memory Chip
Test explained in the Diagnostic Procedures.

The Sound Diagnostic switch (SW 1) is the upper switch of the two mounted on the left edge of the
CPU Board. This switch initiates the Sound Section Test. Refer to the Diagnostic Procedures.

PINBALL GAME ASSEMBLY INSTRUCTIONS
Open the shipping container; remove all cartons, parts, and other items, and set them aside.
Place cabinet on a support and attach rear legs (after installing leg levellers), using leg bolts. Leg
levellers and leg bolts are both provided among the parts in the cash box.
Attach the front legs (after installing leg levellers), using leg bolts. See Figure 1 for details.
Open the coin door and remove keys from clip on the door.

oA cpaiTa

./

-g*= LEVEL
APPRONIMAT
PLAYFIELD EITCH
\
L
1 Detall View-
Leg Levelar
SEE DETAIL
VIEW

Figure 1. Pinball Assembly, Playfield Pitch Angle, and Leg Leveler Details.

5. Reach into the cabinet and backbox and check the mating of the interconnecting cables, match-
ing several wire colors at each connector. Ensure that all connections are properly secure.

CAHUTION

Ensure that the inlerconnecting cables are free to move (not kinked or pinched). Be
careful not to damage wires at any stage of the assembly process.

6. Raise the hinged backbox upright and stabilize it into position, using the clamp on the back of the
cabinet and backbox. Unlock the backbox, and remove the backbox glass, storing it carefully to
avoid scratches. Remove the shipping block holding the Insert Board. Unlatch the Insert Board
and open it, then lay the Speaker/Display Panel forward on the playfield cabinet. This allows
access to the bolt holes used for securing the backbox upright. Install the mounting bolts and flat
washers through the bottom holes of the backbox into the threaded fasteners in the cabinet to

secure the backbox.
F-14 TOMCAT 3



PINBALL GAME ASSEMBLY INSTRUCTIONS (Continued)

7. Extend the rear leg levelers slightly below the leg bottom, so that all four foot pads are extended
about the same distance. Remove the cabinet from its support and place it on the floor.

8. Remove the playfield cover glass o permit accurate measurement of the playfield level and pitch.
Level (side-to-side) the playfield (preferably measured ON the playfield surface), and firmly tight-
en the nut on each leg leveler shaft to maintain this level setting, as shown in Figure 1.

9. Adjust the front leg levelers for proper playfield level (side-to-side) and playfield pitch angle
(incline) of approximately 7 degrees. (Again, it is recommended that these measurements be
made ON the playfield, not the cabinet nor the playfield cover glass.) Tighten the nut on each leg
leveler shaft to maintain this setting.

CAUTION
Playfield pitch angle adjustments can affect the operation of the ball-roll tilt and the
plumb bob tilt, inside the cabinet. The operator should adjust these tilt mechanisms for
proper operation, after completion of the desired playfield pitch angle setting.

10. Move the game into the desired location; recheck the level and pitch angle of the playfield.
11. Verify that required number of balls are installed in the game (F-14 TOMCAT requires 4).
12. Clean and re-install the playfield cover glass. Prepare the game for player operation.

GAME OPERATION

WARNING

After assembly and installation at its site location, this game must be plugged into a properly
grounded outlet to prevent shock hazard, and to assure proper game operation. DO NOT
use a ‘cheater plug to defeat the ground pin on the line cord. DO NOT cut off the ground pin.

POWERING UP. With the cain door closed, plug the game in, and switch it ON, using the On-Off
switch. In normal operation, the player 1 score display initially shows 00. Then, the game goes into
the Attract Mode (Playfield and backbox lamps flashing, sounds being heard, etc.).

CAUTION

F-14 TOMCAT's System-11A game program has the capability to aid the operator and service per-
sonnel: At game Tum-On (and also when the operator is beginning the Test/Diagnostic Procedures),
a display now signals when a switch has NOT been actuated during ball play for 60 balls (20 games).
Up to three switches can be displayed during this Switch Problem reporting activity. Moreover, F-14
TOMCAT compensates the game play requirements affected by each disabled swilch to allow
‘nearly normal’ play. This helps keep F-14 TOMCAT eaming good profits! More information is
available in the Diagnostic Proceduras text describing the Switch Testing.

ATTRACT MODE*. Playfield and backbox lamps blink. Al player score displays exhibit a series of
messages informing the player concerning:

A. Recent highest scores®;
B. A "custom message” ("FLY F14 TOMCAT ... DEFEAT YAGOV ... OR DIE.")";

C. The score to achieve to obtain a Replay award®;
D. Brief game feature instructions.

These displays (or variations of them) reappear occasionally, accompanied by sounds and music, until
a player initiates game play by inserting a coin or, when credits are available, pressing the Credit
button,

* - operator-adjusiable feature

F-14 TOMCAT 4



GAME OPERATION (Continued)

CREDIT POSTING. Insert coin{s). A sound is heard for each coin, and the Credits display shows
the number of credits purchased. So long as the number of maximum allowable credits* are NOT
exceeded by coin purchase or high score, credits are posted correctly. However, after this maximum
credits value is reached p-::atnng of addnmnal creduis won {mat purchasad] by tha player does not

STARTING A GAME. Press the Credit button once. A startup sound plays, and the amount
shown in the Credit display decreases by one. Player display 1 flashes 00 {until the first playfield
switch is actuated), and the Player 4 display shows ball 1. Additional players may enter the game by
pressing the Credit button once for each player, before the end of play on the first ball.

TILT. Actuating the Slam Tilt switch on the coin door inside the cabinet ends the current game; F-14
TOMCAT then proceeds to the Game Over Mode. With the actuation of the ball-roll or playtfield tiit
switches, or the third closure® of the plumb bob tilt switch, the player loses the remaining play of that
ball, but can complete the game.

END OF GAME. All earned scores and bonuses are awarded. W a player's final score exceeds the
specified value, the player receives a designated award for achieving the current highest score. A ran-
dom digit set* appears in the Match display. Credit* may be awarded, when the last two digits of any
player's score display (1 through 4) match the random digits of the Maich display. Maich, high score,
and game over sounds are made, as appropriate.

GAME OVER MODE. The player 1 and 2 score displays show 6AME OVER . Then, the high
scores flash on the appropriate player score displays. The game proceeds to the Attract Mode.

- operator-adjustable feature

F-14 TOMCAT GAME STATUS DISPLAYS
F-14 TOMCAT utilizes a new format for the display of information concerning the game's bookkeeping
and game play feature adjustment. Basically, three classes of information now become available 1o the
game owner/ operator: Id (ldentification); Au (Audit); Ad (Adjustment). Each of the underscored two-
letter abbreviations for these classes appears in the Credits display, while the system microprocessor
for the F-14 TOMCAT game is displaying the items within each class in the status display mode.

Identification Information--Id

With the game turned on, the coin door open, and the AUTQ-UP/MANUAL-DOWN switch in the
AUTO-UP position, the operalor can press the ADVANCE switch once, briefly. F-14 TOMCAT's
displays immediately change from the Attract Mode to the Game Status Display Mode. This is evident
by the following display, shown in columnar form. The column headings refer to the various backbox
displays.

Player Player Player Player
1 2 3 4
F14 TOMCAT id 00 554 r-#*

* # - indicates ROM revision level; e.g., 1is initial issue; 2, 3, efc. for later revisions.

The game is named in the player score 1 and 2 displays. The game's identification number and the
ROM revision level appears in the player 4 display. The Player 3 display shows the status display
mode in abbreviated form, Id. The Player 3 display also shows the status display mode item (00) for
this particular display.

F-14 TOMCAT 5



F-14 TOMCAT GAME STATUS DISPLAYS (Continued)
Identification Information--ld (Continued)

Pressing ADVANCE once more causes the Id 01 display to appear. This display describes which of
the “Install* options is currently in effect. For example, if the YES option of the INSTALL FACTORY
Adjustment ltem (Ad 70) was last selected, FACTORY SETTING appears on the Player Score displays.

Changing the setting of any other game adjustment item, after selecting the YES option for Ad 70
causes the display to change to FACTORY ALTERED. Similarly, if the operator selects the YES op-
tion for INSTALL HARD (Ad 65), the display indicates HARD SETTING. Changing a game adjustment
item later then causes the display to show HARD ALTERED.

Audit Information--Au

While the AUTO-UP switch remains in the Up position, the operator can press the ADVANCE switch
once, briefly, to begin the backbox displays of Audit (sometimes called "bookkeeping”) Infarmation.
Forty-four audit entries are now available. Calculation of the various faclors is no longer necessary be-
cause the F-14 TOMCAT's System-11A game program now performs all the computations. This infor-
mation is intended to aid the ownerfoperator in evaluating how the game is performing in each loca-
tion, by providing knowledge about which game features are receiving the most play. With this infor-
mation, the owner/operator can determine whether adjusting the game features to other settings will
contribute to increased game earnings.

The operator can press the ADVANCE button once to view each Audit Information display item. To
proceed more rapidly through this information, the operator only has to press and hold the ADVANCE
button. If a desired item is passed, the operator can use the MANUAL-DOWN switch position with the
ADVANCE button to back up to the desired item.

The F-14 TOMCAT Audit Table lists the 44 items of the Audit Information portion of the F-i4
TOMCAT Game Status Displays. Presentation of this Audit Information again utilizes the player score
displays; however, the player 1 and 2 displays are combined as a descriptive phrase. The light type
below the table's column headings names the respective backbox displays where the information
appears. Because the player 4 display contains information which depends on game play, only a few
example entries are shown in the table. The Player 3 display shows Au for all 44 audit items, so ils
entry is omitted from the tabular listing. Detection of erroneous data affecting any of the counters
used in these audit items causes the message, ERROR, to be displayed in the player 3 display,
during display of any audit item associated with that particular counter. (The program does not analyze
the cause of the error; it merely alerts the operator of the error's existence by the message.)

F-14TOMCAT 6



F-14 TOMCAT GAME STATUS DISPLAYS (Continued)

F-14 TOMCAT Audit Table
Audit Descriptive Phrases Audit Factor ’
Item Value
(Player 3) (Player 1 and 2 Displays) (Player 4)
AU 01 LEFT COINS [chute next to coin door hinge] 432
o2 CENTER COINS 1]
03 RIGHT COINS 398
04 PAID CREDITS 830
05 TOTAL PLAYS
o6 TOTAL FREE (Total Free Plays)
o7 PERCENT FREE (% Free Plays)
o8 REPLAY AWARDS
08 PERCENT REPLAY (% Replay Awards)
10 SPECIAL AWARDS
11 PERCENT SPECIAL (% Special Awards)
12 MATCH AWARDS
13 HSTD ( High Score to Date) CREDITS
14 PERCENT HSTD (% HSTD Credits)
15 EXTRA BALLS
16 PERCENT EX, BALL (% Extra Balls)
17 AV.BALL TIME (Average Time in Seconds)
18 MIN. OF PLAY (Minutes of Play)
18 BALLS PLAYED
20 REPLAY1 AWARDS
21 REPLAYZ2 AWARDS
22 REPLAY3 AWARDS
23 REPLAY4 AWARDS
24 1 PLAYR. GAMES
25 2 PLAYR. GAMES
26 3 PLAYR. GAMES
27 4 PLAYR. GAMES
28 BURN IN CYCLES
29 MULTI BALL (# of M. Ball Plays Achieved)
g? Eﬁéﬁﬁé (# of Landings)
o
32 KILLS (# of Kills)
33 KILLLT XBALL (#of Ex. Balls It by Kills)
34 MULTLT XBALL (Ex. Balls lit by Bonus Multipliers)
35 FLIGHT INS COL (#of times Flight Insurance was ‘collected’)
36 LEFT DRAINS (# of times thru Left Drain lane)
a7 RIGHT DRAINS (# of times thru Right Drain lane)
38 KILL GEN. YAGOV (# of times kickback was hit)
39 H.S.RESET COUNTER
40 AUT. PCT. DATA1
41 AUT. PCT. DATA 2
42 AUT. PCT. DATA3
43 AUT. PCT. DATA 4
44 AUT. PCT. DATAS
NOTE:

1. The numbers shown in this column for Ttiemns 1 through 4 are examples.
Entries for all items depend on the amount of play; thus, they will vary
from location to location.

Adjustment Information--Ad
At end of the Audit Information presentation, with the AUTC-UP switch in the Up position, the opera-
tor can press the ADVANCE button to proceed 1o the Adjustment Information portion of the F-14
TOMCAT Game Status Displays.

F-14 TOMCAT 7
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The operator can press the ADVANCE button gnge to view each Adjustment Information display item.
To proceed more rapidly through this information, the operator only has to press and hold the AD-
VANCE button. If a desired item is passed, the operator can use the MANUAL-DOWN switch position
with the ADVANCE butten to back up to the desired item.




F-14 TOMCAT GAME STATUS DISPLAYS (Continued)

The F.14 TOMCAT Game Adjustment Table lists the 70 items of the Adjustment Information
portion of the F-14 TOMCAT Game Status Displays. Presentation of the displays is similar to that for
the Audit Information (that is, the player 1 and 2 displays combine as a descriptive phrase; the light
type below the column headings names the respective backbox displays where the information ap-

pears, etc.). The Player 3 display shows Ad and the item number for all 70 adjustment items.

F-14 TOMCAT Game Adjustment Table
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A ';.: :: — Descriptive Phrases ;:‘:’: ? nr;
{Player 3) (Player 1 and 2 Displays) {Player 4)

Ad 01 AUTO REPLAY (%) (or FIXED REPLAY SCORES) ! 10 (%)
02 REPLAY START (or REPLAY LEVEL 1) ! 1,000,000
03 REPLAY LEVELS (or REPLAY LEVEL 2) ! 01
04 (REPLAY LEVEL 3) ! OFF
05 (REPLAY LEVEL 4) ! OFF
06 REPLAY AWARD Credit
o7 SPECIAL AWARD Cradit
08 MATCH FEATURE 08%
09 BALLS / GAME 03
10 TILT WARNING 03
11 MAXIMUM EX. BALL 04
12 MAXIMUM CREDITS 10
13 HIGHEST SCORES On
14 BACKUP Hl. SCR1 4,000,000
15 BACKUP HI. SCR 2 3,800,000
16 BACKUP HI. SCR 3 3,600,000
17 BACKUP HI. SCR 4 3,400,000
18 HI. SCR1 CREDITS 03
19 HI. SCR2 CREDITS 01
20 HI. SCR3 CREDITS o1
21 HI. SCR4 CREDITS " 01
22 H.S. RESET EVERY (3,000 PLAYS)
23 FREE PLAY NO
24 U.S.A 1COINAGE (1 COIN 1PLAY) -
25 LEFT UNITS 01
26 CENTER UNITS 04
27 RIGHT UNITS 01
28 UNITS/ CREDIT 01
29 UNITS/ BONUS 0o
30 MINIMUM UNITS 00
31 TOMCAT MEMORY [YES = retained; NO = not retained) YES
3z RESCUE TIMER [0 - 5; duration of Rescue period | 04
3a MLTIBAL MODE [0 - 4; lighting TOMCATSs for Mul. Bail] 0o
34 KILL MEMORY [YES = retained; NO = not retained)] YES
as RESCUE INIT [ON = initially ON; OFF = initially OF F] ON
36 SPECIAL SPOTS [0 - 16; No. of targets initially spotted) 06
a7 LAUNCH SPOT TC [YES = spots one TOMCAT target; YES

NO = no target spotted)
38 CTKILL SPOTTC [YES = Kill target spots TOMCAT w/; NO
NO = no spot)

ag KILL SPOTS [0 = 0lamps ON; 1 = 1 lamp ON; 2 = 2 ON] 01
40 INSUR THRESH [1 - 99 sec; or None] 30 sec




F-14 TOMCAT GAME STATUS DISPLAYS (Continued)

F-14 TOMCAT Game Adjustment Table (Continued)

Adjustment Descriptive Phrases Factory
item Setting
(Player 3) (Player 1 and 2 Displays) (Player 4)
41 INSUR MIN TIME [1 - 30 sec., or None] 10 sec
42 LITE FL LANES [0 - 5; Bonus X value which lites fipper lanes | 00
43 BONMULT XTRABAL [10 = Off; 9=Lit at >8X; 8=Lit at 8X; 7=Lit at 7X] 08
44 KILL XTRABAL [0 at>7 kills; 1 at 7 kils) 01
45 YAGOV KICKER [ Off - 04; 1=weak kick; 2=hard kick;3=weak 03
46 UNUSED ADJUST kick w/ Flt Ins; 4=hard kick w/ Fit Ins] OFF
47 ATTRACT BEACON ' [OFF - ON] ON
48 ATTRACT SOUNDS [OFF - ON] ON
49 CUSTOM MESSAGE 4 ON
50 SW. ALARM KNOCKER YES

51 ENGLISH TEXT

52 UNUSED ADJUST 00
53 3 INSTALL GERMAN 1 6

543 INSTALL GERMAN 2 6

55 § INSTALL GERMAN 3 ©

56 3 INSTALL GERMAN 4 ©

57 5 INSTALL GERMAN 5 ©

58 5 INSTALL GERMAN 6 ©

59 3 INSTALL ADDABAL NO
60 3 INSTALL 5 BALL NO
g1 3 INSTALL NOVELTY NO
62 3 INSTALL EX. EASY NO
63 * INSTALL EASY NO
64 3 INSTALL MEDIUM NO
653 INSTALL HARD NO
g6 3 INSTALL EX. HARD NO
67 AUTO BURN-IN NO
68 CLEAR COINS NO
69 CLEAR AUDITS NO
70 INSTALL FACTORY 7 NO

NOTES:

1. Awomatic Replay percentage value range is adjustable from 5 to 50%, via the Credit button. ltem 02 permits
changing the factory setting value for Replay Start Level (valid for next 300 games played). Item 03 permits
seiting up 1o four replay levels, with values as detailed in text describing item 03.

For Fixed Replay Scorcs, set Auto Replay value 1o 1 less than 5(%) via the Credit button. Go 1o items 02, 03,
04, and O3 1o install their replay level scores. Tum off any replay score level by setling 00 as its value.

2. Phrase in parentheses is Eagtory Sclling, Phrase appears in (player) 3 and 4 displays. Press Credit button to
change setting of item 22, or the game pricing of item 24.

3. To change country OR coinage setting, press Credit button to obtain 16 Standard settings, followed by a Cus-
wom Setting. The Custom Seiting activates items 25 through 30. When a Standard Setung is used, items 25
through 30 are set automatically, and cannot be changed.

4. To install Customn Message, press Mipper bulton for alphabet and special characters. Press Credit button for
nexl message lelier or character.

5. Special Preset Adjusiment, whose effects are noted in the Game Adjustment text.

6. Refer to Pricing Table and Game Adjusiment text describing these items.

7. Approximates Ad 64, yet includes all factors listed in Factory Selling column , not just Ad 31 through 46 pro-
vided by Ad 64,
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GAME ADJUSTMENT PROCEDURE

Adjustment liems 01 through 70

The coin door must be open 1o access the Game Adjustment/Diagnostic switches. All readings and
adjustments require operation of these coin door swilches. Some adjustments utilize the Credit but-
ton; some also use the flipper button(s). Additional text describing the game adjustment items follows
this procedure.

g

Use AUTO-UP and press ADVANCE. The Id 00 display initially appears. Press ADVANCE
until the player 3 display indicates Ad 01, (The player 1 and 2 score displays indicate AUTO
REPLAY.) If the factory setting has not been changed, the player 4 display shows 10%, indi-
cating a 10% replay percentage. (The game program adjusts itself automatically, as discussed
in the following text concerning the 'details’ about Adjustment ltem 01.)

To reach a higher item number (in the player 3 display), use AUTO-UP and press ADVANCE.
To return to a previous item number, use MANUAL-DOWN and press ADVANCE.

With the desired item number (refer to the F-14 TOMCAT Game Adjustment Table)
showing in the player 3 display, increase the value (or select another option) shown in the
player 4 display by using AUTO-UP and pressing the Credit button. Repeat this step for each
item, until all changes to the factory settings for Game Adjustments have been made.

(The same procedure can be used for Audit ltems. To zero Au 01 - 04 (concerning the coin
chutes and the total coins), the operator can proceed 1o item €8, Clear Coins, and press the
Credit button to obtain the YES option. The operator then presses the ADVANCE button and
notes the "COINS CLEARED" display, which verifies that the entry values for items 01
through 04 of the Audit tems are now resel to zero.)

For example, the operator may desire to change the degree of game play ditficulty from the
Factory Setting (equivalent to the Install Medium [Ad 64)] difficulty, along with a number of
other automatically installed settings, as shown in the right column of the Game Adjust-
menl Table) to another difficulty more suitable for the players at a particular game site. Four
other "automatic’ play difficulty settings (Ad 62 - Ad 66) are available, each of which, if selected,
instalis all the adjustments listed for that item in the following 'details' text.

To proceed rapidly through the entire adjustments series, press and hold ADVANCE, until
Ad 70 shows in the player 3 display. From item 70, you can: (A) return to the Game-Qver
Made: or (B) restore factory settings and zero audit (bookkeeping) totals. Perform either of
the following, as desired:

A. To reach Game-Over Moda, use AUTO-UP and press ADVANCE once. F-14 TOMCAT
now goes to the Game-Over Mode.

B. To restore factory settings, zero all audit (bookkeeping) totals, and return to Game-Over
Mode, use AUTO-UP or MANUAL-DOWN to display item 70 in the player 3 display. Press
the Credit button to display the YES option in the player 4 display. Using AUTO-UP, press
ADVANCE once. F-14 TOMCAT now zeroes ALL audit totals and changes ALL game
adjustments back to those originally selected as Factory Settings. It then shows the
operator a message ("FACTORY SETTING") that this has occurred. (A problem in the
Memory Protection circuit or closing the coin door will cause the message "ADJUST
FAILURE" to appear.) Press ADVANCE once more to return to the Game-Over Mode.

Details of Adjustment Items 01 through 70

01 Auto Replay (or Fixed Replay)

Of the two options, AUTO REPLAY is the Eactory Sefling. The percentage of replays automat-
ically awarded has a Factory Setting of 10% (German games have a Factory Setting of 15%).
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02

03

04

05

GAME ADJUSTMENT PROCEDURE (Continued)

Auto Replay (or Fixed Replay) (Continued)

The game program aids a game's initial installation by performing a comparison of the value of the
Replay Level to the player's score 16 times during the first 800 games. At each comparison, the
program increases (or decreases) the Replay Level by 100,000 to achieve the replay percent-
age specified either via the factory setting or later operator adjustment. (After the first 800
games, the comparison occurs after every 500 games.) Use the Credit button to change the
percentage within the range of 51050 (%), with the value increasing using AUTQ-UP (or
decreasing using MANUAL-DOWN). The next Credit button change below 5% selects the
FIXED REPLAY option.

For AUTO REPLAY, Ad 02 provides the Starting Replay Level (player 1 and 2 displays show RE-
PLAY START). Ad 03 provides the number of replay levels (01, 02, 03, or 04). F-14 TOMCAT
then proceeds to Ad 06 automatically.

For FIXED REPLAY, Ad 02 is the first replay level (REPLAY LEVEL 1). Ad 03, 04, and 05 are
the other replay levels.

Starting Replay Level (or Replay Level 1)

For AUTO REPLAY (refer to Ad 01), the Eactory Setting is 1,000,000 (German games have a
Factory Setting of 1,500,000). The range of settings is 800,000 through 2,000,000 (by incre-
ments of 100,000 with AUTO-UP or decrements of 100,000 with MANUAL- DOWN).

For FIXED REPLAY, the operator can enter the value to be used for the first fixed replay score
level via the Credit button. The range of settings is: OFF; 100,000 through 9,900,000 {by
increments of 100,000 with AUTO-UP, or decrements of 100,000 with MANUAL-DOWN).

Replay Levels (or Replay Level 2)

For AUTO REPLAY (refer to Ad 01), the Faclory Selling is 01 {one replay level). The option
range is one, two, three, or four replay level(s). When the operator chooses two replay levels,
F-14 TOMCAT automatically adjusts the second replay level to be twice the value selected for
Ad 02, the starting replay level. Choosing three or four replay levels automatically adjusts their
replay levels to three times or four times the Ad 02 value.

For FIXED REPLAY, the technique of value entry and the range of settings are identical to those
of Ad 02.

(Replay Level 3)
For AUTO REPLAY, this Adjustment Item is not applicable. F-14 TOMCAT automatically bypass-
es this adjustment.

For FIXED REPLAY, the technigue of value entry and the range of setlings are identical 1o those
of Ad 02.

(Replay Level 4)
For AUTO REPLAY, this Adjustment Item is not applicable. F-14 TOMCAT automatically bypass-
es this adjustment.

For FIXED REPLAY, the technigue of value entry and the range of settings are identical to those
of Ad 02.

Replay Award
For either AUTO REPLAY or FIXED REPLAY (Ad 01), the operator can select the form of the
award automatically provided when the player exceeds any Replay Level {Automatic or Fixed).
The choices are:

Credit - Reaching each replay level obtains a credit (free game). This is the Factory Setling.
F-14 TOMCAT 11
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GAME ADJUSTMENT PROCEDURE (Continued)

Replay Award (Continued)

Ball - Reaching each replay level obtains an extra ball.

Audit - Reaching each replay level obtains nothing to the player; it does increase the entry
valueof the Audit Item(s) maintaining a tally of these awards (Au 08, and Au 20
through 23, as applicable).

Cail - Reaching each replay level causes the Knocker coil to activate once per free play

won (instead of awarding a credit for each level exceeded).

NOTE
A ticket dispenser or token dispenser can be aclivated by the Knocker coil
driver to provide an afternative award for each free play achieved by the player.

Special Award
The operator can select the form of the award automatically provided when the player scores a
Special. The choices are:

Credit - Scoring each Special, when lit, obtains a credit (free game). This is the Eaclory
Setling. A variation to this award occurs, when the setting of Ad 06 is Coil. (This
permils a ticket or token dispenser to provide the award, when applicable.)

Balf - Scoring each Special, when lit, cbtains an extra ball.
Score - Scoring each Special, when lit, obtains a score advance of 100,000 points to the
player.

Match Award
The operator can select (via the Credit button) the desired percentage for the Match action
occurring at the completion of each game. The choices are:

19-50% - 1% is 'hard’; 50% Is ‘extremely easy’. 8% Iis the Faclory Setting. During Match ac-
tion, the game selects a random two-digit number at end of game and compares
each player's score for an identical two digits in the rightmost two positions. A
matching of the two digits results in the award of a credit (or a ticket/token, if a dis-
penser is attached, and the setting of Ad 06 is Coil).

o - The MATCH display does not operate at completion of the game; no award is given.

Balls / Game
The operator can define a "game" by specifying the number of balls to be played. The Eaclory
Setling Is 3. The range of settings is 7 through 9.

Tilt Warning

The operator can specify the allowable number of total actuations of the plumb bob and playfield
tilt mechanisms that can occur before the game is "tited”. The range of this setting is 7 through
5. The Eaclory Setting is 3.

Maximum Extra Ball

The operator can specify the maximum number of Extra Balls 1o be accumulated at any time. The
range of this setting is 00 (which allows NO extra ball play, and displays a message, NO EX.
BALL) and 1 through 9. The Eaclory Setling is 4.

Maximum Credits

The operator can specify the maximum number of credits the game can accumulate, either
through game play awards or coin purchases. The range of settings is 5through 89. The
Eactory Setting is 10 (Factory Setting for German games is 30). Reaching the specified setting
prevents the award of additional credits by game play. Coin purchases do continue 10 accumy-
late and are displayed,
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GAME ADJUSTMENT PROCEDURE (Continued)

Maximum Credits (Continued)
NOTE
Whenever the number of credits is less than the specified maximum credits, any
credits obtained by coin purchase or game awards (High Score, Match, Replay
Levels, elc.) will be accumutated, even though they exceed the maximum value,
Thereafter, no additional credits can be accumulated, until the credit total is
reduced below the specified maximum setting.

Highest Scores

The operator can allow the game to maintain a record of the four highest scores achieved to
date. The Factory Setling is On. The optional alternative is Off, which deactivates this adjust-
ment item.

Backup High Score 1

The operator can set the Backup High Score value in the player 1 score display, using the Credit
button. The Factory Setting is 4.000,000. The game automatically restores the value sel, when
the operator presses, and holds, the HIGH SCORE RESET switch, or when an automatic High
Score Reset event (Ad 22) occurs.

Backup High Score 2

This adjustment is similar to Ad 14, except that this applies to the player 2 score display. The ad-
justment technique is identical to Ad 14, The Eaclory Selling is 3,800,000. Itis also restored as
described for Ad 14.

Backup High Score 3

This adjustment is similar to Ad 14, except that this applies to the player 3 score display. The ad-
justment technique s identical to Ad 14. The Eactory Selling is 3,600,000. It is also restored as
described for Ad 14.

Backup High Score 4

This adjustment is similar to Ad 14, except that this applies to the player 4 score display. The ad-
justment technigue is identical to Ad 14. The Eactory Setting is 3,400,000. It is also restored as
described for Ad 14,

Credits for Highest Score 1

The operator can select the number of credits 1o be awarded, by using the Credit button, when-
ever a player exceeds the previous Highest Score. The range of this setting is 00 through 10.
The Factory Setling is 03. A variation to this award occurs, when the setting of Ad 06 is Cail.
(This permits a ticket or token dispenser 1o provide the award, when applicable.)

Credits for Highest Score 2

This adjustment is similar to Ad 18, except that this applies to the player's exceeding the second
highest score. The Credit button adjustment technique is the same as for Ad 18. The range of
this setting is 00 through 03. The Eactory Selling is 01.

Credits for Highest Score 3
This adjustment is similar to Ad 18, except that this applies to the player's exceeding the third
highest score. The Credit button adjustment technique is the same as for Ad 18. The range of

this setting is 00 through 03. The Eactory Setting is 01.

Credits for Highest Score 4

This adjustment is similar to Ad 18, except that this applies to the player's exceeding the fourth
highest score. The Credit button adjustment technique is the same as for Ad 18. The range of
this setting is 00 through 03. The Eaclory Setting is 01.
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GAME ADJUSTMENT PROCEDURE (Continued)

Automatic High Score Reset

The operator can specify (via Credit button) that the game will provide an automatic reset of the
displayed "Highest Scores”, and the number of games to be played before the reset occurs.
The values provided upon reset are those selected by the operator in Ad 14 through 17, the
Backup High Scores. The range of this setting is Of (to disable this adjustment), and 1,000 to
99,000 games (in increments of 1,000). The Eactory Setting is 3,000. (Audit item 39 displays
the number of games remaining before the reset.)

Free Play

The operator can select (via the Credit button) whether a player can operate the game without a
coin (free play) or with a coin. The optional alternatives are No (a coin is necessary) or Yes (game
play is free; no coin is required). The Eactory Selting is No.

Coinage Selections

The operator can specify (via the Credit button) any of the 16 Standard Settings for game
pricing, each of which exhibits a message identifying the country and the number of coins
required and the number of games that the coin requirement purchases. Choosing a Standard
Setting permits the game to omit items Ad 25 through 30,which are adjustments allowing for a
special custom coinage setting. The Eactory Seiting is U.S.A. 1 : 1 COIN 1 PLAY, as shown by
the backbox display. (For German games, the Eaclory Seiling is GERMAN2 : 7 PLAY 5dm.)

Following the last Standard Setting is a Custom Coinage Setting, which allows the operator to
utilize Ad 25 through 30 in establishing a special coinage setting. A message, CUSTOM
COINAGE, Indicates that the operator can enter the appropriate values into the Ad 25 through
30 adjustment items.

The values for Ad 25 through 30 of each Standard Setting, as well as other possible values for
the Custom Coinage Setting are shown in the Pricing Table.

Left Chute Coin Units
The operator can specily (via the Credit button) the number of coin units purchased by a coin
passing through the left coin chute.

Center Chute Coin Units
The operator can specify (via the Credit button) the number of coin units purchased by a coin
passing through the center coin chute.

Right Chute Coin Units
The operator can specify (via the Credit button) the number of coin units purchased by a coin
passing through the right coin chute.

Units Required for Credit

The operator can define (via the Credit button) the number of coin units required to obtain 1
Credit. A coin unit counter in the game program fotals the number of coin units purchased
through all coin chutes prior to each game. If the total number of coin units purchased exceeds
the 1 Credit factor by a multiple (or more, coin units) of the specified Units per Credit value, the
Credits display shows the proper number of Credits. The coin unit counter retains any remaining
coin units, until the start of a game; then, the coin unit counter is cleared (its contents are

zeroed). The Eaclory Sefting is 01.
Units Required for Bonus

The operator can specify (via the Credit button) that 1 additional Credit is to be indicated in the
Credits display, when a certain number of coin units are accumulated. The Eactory Setting is 00.
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GAME ADJUSTMENT PROCEDURE (Continued)

Minimum Units Required for any Credits Posted
The operator can specify that NO Credits are to be posted (indicated in the Credits display}, until
the credit units counter reaches a particular value. The Factory Setting is 00.

Tomcat Memory

The operator can choose (via the Credit bution) whether the lighted letters of T-O-M-C-A-T are
stored in memory for the 'next ball. The choices are No (Lamps are turned off at the start of a
ball) or Yes (Lamps are stored and recalled for the player's next ball. The Fagctory Setting is Yes.

Rescue Timer

The operator can choose (via the Credit button) the amount of time that the center Rescue
lamps remain lighted. The range of this setting is 00 (Hardest) through 05 (Easiest). The
Eactory Setting is 04.

Multi-Ball™ Mode

The operator can choose (via the Credit button) the degree of difficulty of achieving Multi-Ball™
play from lighting the TOMCAT targets. The choices are 00 (Scoring TOMCAT lights 2 Locks
(red ramp lamps) the first time and then 1 Lock thereafter); 07 (Scoring TOMCAT lights 2 Locks
on last ball only; 1 Lock otherwise); 02 (Scoring TOMCAT lights 1 Lock at a time); 03 (Scoring
TOMCAT lights 1 Lock at a time; player must then score TOMCAT again to light RELEASE); 04
(Same as 03, except that player must score TOMCAT twice 1o light the first Lock). The Eaclory
Setting is 00.

KILL Memory

The operator can choose (via the Credit button) whether the lighted Kill lamps are stored in
memory for 'next ball' play. The choices are No (Lighted lamps are NOT Stored in memory for
‘next ball' play) or Yes (Lighted lamps are stored and recalled for the player's next ball). The Eac-
lory Setling is Yes.

Rescue Initial Conditions

The operator can choose (via the Credit button) whether the Rescue kickback is operable at the
beginning of the ball. The choices are On (the kickback IS operable at the beginning of the ball)
or Off (the kickback is NOT operable at the ball start). The Eactory Sefting is On.,

Special Spots

The operator can choose (via the Credit button) the number of targets initially ‘spotted’ {lit) for
Multi-Ball™ Special. To light the Special during Multi-Ball, the player must score the center tar-
gets 1 - 6, as well as the upper and lower TOMCAT targets. A setting of 6 spots targets 1 - 6; the
playeronly needs to hit the upper and lower TOMCAT targets to light SPECIAL. A setting of 12
spots both targets 1 - 6 and the lower TOMCAT targets; the player then must hit the six top
TOMCAT targets during Multi-Ball play to light the Special. The range of this adjustment is 0 - 16.
The Eactory Setling is 06.

Launch Spots TOMCAT Targeis

The operator can choose (via the Credit button) whether a shot up the Launch lane (1o the Ball
Popper) spots (lights) the next sequential TOMCAT target lamp. The choices are Yes (Launch
spots next TOMCAT target) or No (Launch does not spot target). The Eactory Setting is Yes.

Center Kill Spots TOMCAT Targets

The operator can choose (via the Credit button) whether hitting the lighted center Kill target
spots the next sequential letter of the TOMCAT targets. The choices are No (No spot of the
next TOMCAT target) or Yes (The next sequential TOMCAT target is lighted). The Factory Set-

ling is No.
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GAME ADJUSTMENT PROCEDURE (Continued)

Initial Kill Spots

The operator can choose (via the Credit button) the number of Kill lamps that are initially lit at ball
start. The range of this setting is 00 (No Kill lamps are lit); 07 (Alpha Kill lamp is lit); 02 (Alpha and
Bravo Kill lamps are lit). The Factory Setlting is 01.

Flight Insurance Threshhold

The operator can choose (via the Credit button) the average ball time required 1o activate the
Flight Insurance feature. Flight Insurance lights on the last ball, if the player fails to exceed the
average ball time specified as the Flight Insurance Threshhold. If the player drains, while Flight
Insurance is lit, an extra ball is provided. The range of this setting is 1 - 50 seconds, or 0, which
disables the Flight Insurance feature. The Factory Sefting is 30 seconds (40 seconds for
German games).

Flight Insurance Minimum Time

The operator can choose (via the Credit button) the minimum length of time the Flight Insurance
lamp remains lighted on the player's last ball, if the average ball time is less than that specified by
Ad 40. The range of this setting is 0 - 30 seconds. The Faclory Setting is 10 seconds (15
secends for German games).

Lite Flipper Lanes

The operator can choose (via the Credit button) what value of Bonus Multiplier is necessary to
light the Lights Kill lamp in the flipper lanes. The range of this setting is 00 (light flipper lanes
initially); 07 (light flipper lanes initially on last ball, and at 2X Bonus on other balls); 02 (light flipper
lanes at 2X Bonus); 03 (light flipper lanes at 3X Banus); 04 (light flipper lanes at 4X Bonus): 05
(light flipper lanes at 5X Bonus). The Faclory Setting is 00.

Bonus Multiplier Extra Ball

The operatar can choose (via the Credit button) the value of Bonus Multiplier that lights the Extra
Ball lamp in that lane. The range of this setting is 10 (Off - NO Extra Ball lamp lighted): 09 (The

Bonus Multiplier lane Extra Ball lamp is lighted, when the Bonus Multiplier value is greater than
8X); 08 (Extra Ball lamp lights for Bonus Multiplier of 8X); 07 (Extra Ball lamp lights for Bonus

Multiplier of 7X). The Eactory Setling is 08.

Kill Extra Ball

The operator can choose (via the Credit button) the number of Kills at which an Exira Ball lamp is
lit. The choices are 00 (Hard - Extra Ball lamp is lit for Kills exceeding 7) or01 (Easy - Extra Ball
lamp is lit for 7 Kills). The Eactory Settingis 01.

Yagov Kicker

The operator can select (via the Credit button) the force of the Yagov Kickback. The range of
this adjustment is Off (No kickback action); 07 (Weak Kick); 02 (Hard Kick); 03 (Weak kick with
Flight Insurance lighted); 04 (Hard kick with Flight Insurance). For the Flight Insurance options
(03 and 04), the Flight Insurance lamp lights briefly as the Yagov Kicker fires; if the ball goes to
the Outhole quickly, the game awards an Extra Ball. However, if either the Extra Ball or Ripoff
lamp is lit, no Flight Insurance award occurs. The Eaclory Setting is 03.

UNUSED ADJUST
This adjustment is not used for F-14 TOMCAT.

Attract Beacon
The operator can select {via the Credit button) whether the rotating beacons atop the backbox
operale during the Attract Made. The choices are:

On - Beacons flash periodically during the Attract Mode sequence.

Off - No beacons operate during the Attract Mode. The Faclory Setting is On.
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GAME ADJUSTMENT PROCEDURE (Continued)

Attract Mode Sounds
The operator can select (via the Credit button) whether sounds occur during the Attract Mode.
The choices are:

On - Sounds occur during the Attract Mode sequence.

Off - No sounds occur during the Attract Mode. The Eaclory Setting is On.

49 Custom Message

51

52

The operator can choose (via the Credit button) whether to display a message during the Attract
Meode. (When display of a message is selecled, the operator can either utilize the message
provided or change the message.) Three choices are available:

1 - Display a message during the Attract Mode. The player 4 display shows this choice as

ON. This is the Factory Seiting. The 3-line message provided is:

FLY F14 TOMCAT ... DEFEAT GEN. YAGOV ... OR DIE.
2 - Do NOT display a message during the Attract Mode. (Player 4 shows OFF.)
3 - The player 4 display shows this choice as CHANGE. The operator can enter a special

("custom”) message, as follows:

A. Press ADVANCE once. The operator can now enter as many as three 14-charac-
ter lines for display during the Attract Mode.

B. Use the flipper button(s) to select each message character (alphabet, numbers,
and special symbols are available). In case of error, enter a "back arrow” (just be-
fore "space”) to correct, followed by correct character. For a period after any letter,
use letters with periods (following the special symbols). The entire character set is
the following:

ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789<>7-/""
ABCDEFGHLJLKLMNOPQRSTUVWXY.Z_

C. Move to the next character via the Credit button. No entirely blank lines will be

displayed.

SW. ALARM KNOCKER

The operator can choose (via the Credit button) whether the knocker operates, sounding an
alarm to signal a switch problem, at the time of game Turn-On and at the beginning of the
Test/Diagnostic Procedures. Two choices are available:

YES - The knocker sounds, signalling a switch problem, at game Turn-On and at the begin-
ning of the Test/Diagnostic Procedures. This is the Eactory Setting, and is shown in
the player 4 display.

NO - The knocker does NOT sound. (Player 4 shows NO.)

ENGLISH TEXT
The operator can choose to display the message, audit, adjustment, and Test/Diagnostic infor-
mation in English or German (Deutsch) via the Credit button.

UNUSED ADJUST
This adjustment is not used for F-J4 TOMCAT.

SPECIAL PRESET ADJUSTMENTS CAUTION

Adjustments 53 through 66 are Special Preset Adjustments to enable the operator to perform the
sefting of multiple adjustments at once. They permit the operator to: (1) modify a game for a spe-
cific area {special German coinage settings, for example, Ad 53 through 58); (2) change a group of
adjustments 1o conform with laws of certain localities (Ad 59 through B1); and (3) to change the de-
gree of difficulty of game play (Ad 62 through 66). A list of the preceding individual Adjustments al-
fected accompanies sach of these Special Preset Adjustments. Whanever the operalor chooses
to use any Special Preset Adjustment, the operator can later access any or all of the individual Ad-
justments affected by that Special Adjustment lor subsequent changes.
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54

GAME ADJUSTMENT PROCEDURE (Continued)
SPECIAL PRESET ADJUSTMENTS CAUTION (Continued)

A similar technigue is recommended in the event of error or uncertainty concerning any Special
Preset Adjustment, after the operator selects it: The operator can restore the factory setting of
each individual Adjustment, then select the desired Special Praset Adjustment, and then return o
any of the preceding individual adjustments to determine whether use of the Special Adjustment
*has had the desired effect,

The Backbox displays for each Special Preset Adjustiment indicate whether the operator has se-
lected it, by identifying the Adjustment in the player 1 and 2 displays by name and the selection
choice of NO, meaning Not Selected (this is the Eaclory Setting), or YES, meaning Selected, in the
player 4 display. Selection occurs by using the Credit button to choose YES and then pressing
ADVANCE.

NOTE
Games in which the CPU jumper W7 is cut ("German games”) automatically have cartain
Adjusiment ltems preset:

Ad HName HNew Setting Ad Name

01 Auto Replay 15 % 20 HiSer 3 Credits 00

02 Replay Star 1,000,000 21 HiScr 4 Credits oo

03 Replay Levals 3 22 HiScr Resst oo

12  Maximum Credits 30 24 German 2 Coinage 7Plays/SDM
14 BackupHiScr1 4,000,000 32 Rescue Timer 05

15 BackupHiScr2 3,800,000 40 Insur. Threshhold 40

16 Backup HiScr3 3,600,000 41  Insur. Min. Time 15

17 'Backup HiScrd4 3,400,000 51 Deutsch Text Deutsch

18 HiScr1i Credits 03
19 HiScr2 Credits 00

Install German 1
The operator can modify the game pricing selection of Standard Setting 09 in the Pricing

Table to permit Credit Award play with 10 games for 5 DM. Individual Adjustments are affected,
as follows:

Ad Name New Sefting Ad Name

06 Replay Award Credit 17 Backup Hi Scr4 3,400,000
07 Special Award Credit 18 HiScr 1 Credits 03

08 Match Feature 105 19 Hi Scr 2 Credits o0

14 Backup Hi Ser 1 4,000,000 20 HiScr 3 Credils oo

15 Backup Hi Scr2 3,800,000 21 Hi Scr 4 Credits 00

16 Backup Hi Scr3 3,600,000 24 German 2 Coinage 7 Plays/5DM

Install German 2
The operator can modify the game pricing selection of Standard Setting 09 in the Pricing

Table to permit Ticket/Token operation with 10 games for 5 DM. Individual Adjustments are af-

fected, as follows:

Ad Name M Name

06 Replay Award Coil 7 Backup HiScr4 3,400,000
07 Special Award Ball 1B Hi Scr 1 Credits 03

08 Maich Feature 10% 19 Hi Secr 2 Credits 00

14 Backup HiScr1 4,000,000 20 Hi Scr 3 Credits 00

15 BackupHiScr2 3,800,000 21 Hi Scr 4 Credits 00

16 BackupHiScr3 3,600,000 24 German 1 Coinage 10 Plays/5DM

Install German 3
The operator can modify the game pricing selection of Standard Setting 09 in the Pricing

Table to permit Kayset Mode operation with 10 games for 5 DM. Individual Adjustments are

affected, as follows:
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GAME ADJUSTMENT PROCEDURE (Continued)

55 Install German 3 (Continued)

57

58

59

.&.ﬁ Name

6 Replay Award
n? Special Award
08 Maich Feature
14 Backup Hi Scr 1
15 Backup Hi Scr2
16 Backup Hi Scr 3

Install German 4

New Setting
Audit

Score

Oft

1]

00

00

Ad Name

17 Backup HiScr 4
18 Hi Scr 1 Credits
19 Hi Scr 2 Credits
20 HiScr 3 Credits
21 HiScr 4 Credits

24 German 1 Coinage 10 Plays/5DM

The operator can modify the game pricing selection of Staﬂdard Selting 09 in the Pricing
Table to permit Credit Award play with 7 games for 5§ DM. Individual Adjustments are affected,

as follows:

Ad Name

06 Replay Award
07 Special Award
08 Match Fealure
14 Backup Hi Ser 1
15 Backup Hi Scr2
16 Backup Hi Scr3

Install German 5

New Setting
Credit
Credit

10%
4,000,000
3,800,000
3,600,000

Ad Name
17 Backup Hi Scr4

18 HiScr 1 Credits
19 Hi Scr 2 Credits
20 HiScr 3 Credits
21 Hi Scr 4 Credits

3,400,000
03
00
00
00

24 German 2 Coinage 7 Plays/SDM

The operator can modify the game pricing selection of Standard Setting 09 in the Pricing

Table to permit Ticket/Token operation with 7 games for 5 DM. Individual Adjustments are af-
tected, as follows:

Ad Name New Setling Ad Name New Setting

06 Replay Award Coil 17 Backup HiScr4 3,400,000

07 Special Award Ball 18 Hi Scr 1 Credits 03

08 Match Feature 10% 19 Hi Ser 2 Credits 00

14 Backup HiSer 1 4,000,000 20 HiScr3 Credits 00

15 Backup HiScr2 3,800,000 21 Hi Scr 4 Credits 0o

16 Backup Hi Scr3 3,600,000 24 German 2 Coinage 7 Plays/50M

Install German 6

The operator can madify the game pricing selection of Standard Setting 09 in the Pricing
Table to permit Keyset Mode operalion with 7 games for § DM. Individual Adjustments are al-

fected, as follows:
ﬁ.ti Name

& Replay Award
D? Special Award
08 Match Feature
14 Backup HiScr 1
15 Backup Hi Scr2
16 Backup Hi Scr3

Install Add-A-Ball

New i
Audit
Score

Off

]y

1]

00

Ad Name

17 Backup HiScr4
18 Hi Scr 1 Credits
19 Hi Scr 2 Credils
20 Hi Scr 3 Credits
21 HiScr 4 Credils

New Selting
00
03
oo
oo
00

24 German 2 Coinage 7 Plays/5DM

The operator can utilize this option to delete all Free Play awards and replace them with Extra Ball
awards. Individual Adjustments are affected, as follows:

Ad Name

06 Replay Award

07 Special Award

08 Match Feature
18 Hi Scr 1 Credits

New Setting
Ball

Batl

oft

00

Ad Name

18 Hi Scr 2 Credis
20 HiScr3 Credis
21 HiScrd4 Credits
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61

GAME ADJUSTMENT PROCEDURE (Continued})

Install 5 Ball
The operator can change the game to 5-Ball play, including the changing of certain features to
the recommended 5-Ball play ditficulty level. Individual Adjustments are affected, as follows:

Ad Name New Setting Ad Name New Setting
02 Replay Start 1,600,000 39 Kill Spots oo

09 Balls/Game 05 42 Lite Flipper Lanes 01

33 Mutii-Ball Mode 01

34 Kill Memory Yes

Install Novelty
The operator can remove all Free Play and Extra Ball awards. Individual Adjustments are affec-
ted, as follows:

.&d Name New Setling Ad Name New Setling
Fixed Replay Scores 08 Match Feature Otf

02 Replay Level 1 Oit 11 No Extra Ball 0o

03 Replay Level 2 Off 18 HiScr1 Credits oo

04 Replay Level 3 Oft 19 HiScr 2 Credits 00

05 Replay Level 4 Off 20 HiSer 3 Credits 00

06 Replay Award Audit 21 HiScr4Credits 00

07 Special Award Score

62 Install Extra Easy

63

64

The operator can change the game play difficulty adjustments to a combination that is extremely
easy (somelines called "liberal"). Individual Adjustments are affected, as follows:

Ad Name N in fm Name New Setting
31 TOMCAT Memory Yes Kill Spots 02
32 Rescue Timer 05 4{} Fit Ins Threshhold 40
33 Multi-Ball Mode ]3] 41 FHit Ins Min Time 15
34 Kill Memory Yes 42 Lite Flipper Lanes 00
35 Rescue Initial On 43 Bonus XEx. Ball 07
36 Special Spots 10 44 Kill Ex. Ball 01

37 Lnch Spots TC Yes
38 CtKill Spots TC Yes

Iinstall Easy
The operator can change the game play difficulty adjustments 1o a combination that is slightly
easler than the Factory Settings. Individual Adjustments are affected, as follows:

Ad Name New Setting Ad Name New Setting
31 TOMCAT Memoary Yes 39 Kill Spots 01
32 Rescue Timer 05 40 Fit Ins Threshhold 35
33 Muhi-Ball Mode (] 41 FH Ins Min Time 12
34 Kill Memory Yes 42 Lite Flipper Lanes 00
35 Rescue Initial On 43 Bonus XEx.Ball 07
36 Special Spots 09 44 Kill Ex. Ball 01

37 Lnch Spots TC Yes
38 CiKilSpots TC No

Install Medium

The operator can change the game play difficulty adjustments to a combination that matches the
Factory Settings. Individual Adjustments are affected, as follows:
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GAME ADJUSTMENT PROCEDURE (Continued)

64 Install Medium (Continued)

Ad Name New Setting Ad Name New Setting
31 TOMCAT Memory Yes 39 Kill Spots 01
32 Rescue Timer 05 40 FhIns Threshhold 35
33 Muti-Ball Mode 0o 41 Fit ins Min Time 12
34 Kill Memory Yes 42 Lite Flipper Lanes 00
35 Rescue Initial On 43 Bonus X Ex. Ball 07
36 Special Spots 09 44 Kill Ex. Ball o1

37 Lnch Spots TC Yes
38 CtKil Spots TC No

65 Install Hard
The operator can change the game play difficulty adjustments to a combination that is more
ditficult than the Factory Settings. Individual Adjustments are affected, as follows:

.651 Name New Sefting é.:l Name New Sefling
TOMCAT Memory Yes Kill Spots 0o

32 Rescue Timer 03 dﬂ Fit Ins Threshhold 30

33 Muli-Ball Mode 01 41 FR Ins Min Time 10

34 Kill Memory . Yes 42 Lite Flipper Lanes 01

35 Rescue Initial On 43 Bonus XEx.Ball 08

36 Special Spots 04 44 Kill Ex. Ball 01

37 Lnch Spots TC Yes 45 Yagov Kicker 03

38 CtKill Spots TC No

66 Install Extra Hard
The operator can change the game play difficulty adjustments to a combination that is much
more difficult than the Factory Settings. Individual Adjustments are affected, as follows:

ﬁ:l Name New Setting an Name New Setting
TOMCAT Memory Yes Kill Spots 0o

32 Rescue Timer 03 4!) Fit Ins Threshhold 30

33 Multi-Ball Mode 02 41 Fht Ins Min Time 10

34 Kill Memory Yes 42 Lite Flipper Lanes 02

35 Rescue Initial Off 43 Borus XEx. Ball 08

36 Special Spots 02 44 Kill Ex, Ball 00

37 Lnch Spots TC Yes 45 Yagov Kicker 03

38 CtKill Spots TC No

67 Auto Burn-in
The operator can choose the YES option for this Special Preset Adjustment to perorm certain
automatic testing of the game, as used in the factory. It does not affect the game operation, but
merely provides for a cyclic testing of most of the game's mechanisms.
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70

GAME ADJUSTMENT PROCEDURE (Continued)

Clear Coins

The operator can request the clearing of the coinage audits (Au 01 through 04) by selecting (via
the Credit button) the YES option, as shown in the player 4 display. This adjustment zeroes the
counters tallying the number of coins through each slot, the Paid Credits counter, and the
Credits display.

After the YES option is displayed, the operator must press the ADVANCE button. The game
then displays COINS CLEARED.

Clear Audits

The operator can request the clearing of the non-coinage audits (Au 05 through 38) by selec-
ting (via the Credil button) the YES option, as shown in the player 4 display. This Adjustment
zeroes the counters tallying the remaining Audit factors. Please note that this does NOT affect
the Automatic Replay Percentaging data nor the automatic High Score Reset counter.

After the YES option is displayed, the operator must press the ADVANCE button. The game
then displays AUDITS CLEARED.

Install Factory

The operator can request the game to provide the normal Factory Settings to restore the game
to its Yactory condition’. This Adjustment clears all Audits, resets all Game Adjustments to the
respective Faclory Settings, and provides a restart of the Auto Replay (Ad 01).

After the YES option is displayed, the operator must press the ADVANCE button. The game
then displays FACTORY SETTING.

Closing of the coin door before appearance of the FACTORY SETTING message or a problem in
the Memory Protect circuit will cause the game to display ADJUST FAILURE.

A loss of battery power or h\pmpﬂf' treatment of the Game Adjustments will cause the game to

attempt to restore Factory Settings. The game announces the results of this reset process with
the appropriate message, FACTORY SETTING or ADJUST FAILURE.
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RESETTING THE HIGH SCORES
The challenge of exceeding the High Score (either the factory setting or a higher score by another
player) is the goal of many pinball game players. To keep a pinball game challenging requires a meth-
od of resetting the High Score value for those occasions when a skilled player registers a truly excel-
lent score. Other players note this score and may decide not to play simply because their skill is not
adequate to exceed an extremely high score.

For F-14 TOMCAT, in fact, three methods of resetting the High Score values are available. The sim-
plest method involves allowing Game Adjustment ltem Ad 22 to reset the High Score values automati-
cally after the specified number of plays designated by the operator. The second method requires
pressing the High Score Resel switch on the inside of the coin door in the Attract Mode. This action
simply erases the previous high score values and replaces them with the Backup High Score values.
The third method establishes new values replacing the factory setting values or previous operator set-
ting values; it requires performing the following steps:

1. Usirlag AUTO-UP or MANUAL-DOWN, reach item Ad 14 (and items Ad 15, 16, and 17, if
desired). The High Score value of the factory setting (or previous operator-adjusted setting)
appears in the player 1 display. If this value is satisfactory, go to step 4 below.

2. If you wish to increase the High Score value from that displayed in the player 1 display, use
AUTO-UP, and press the Credit button, until the desired value shows in the player 1 display.

3. i you wish to decrease the High Score value, use MANUAL-DOWN, and press the Credit but-
ton, until the desired value shows in the player 1 display.

4. Using AUTO-UP, press and hold down ADVANCE, until the Player 3 display shows Ad 70
Press ADVANCE once, to return to Game- Qver Mode.

5. Press the High Score Reset switch (on coin door), and listen for the sound signifying that the
score reset action is complete. Observe player score displays (player 1, player 2, etc.) to verify
that the new High Score values are displayed.

GAME PRICING

PRICING MADE EASY. Game Adjustment ltem Ad 24 allows the operator an easy method of sel-
ting the pricing funclions. Pressing the Credit button allows the operator a choice of one of the16
"Standard™ Settings, with associated automatic pricing (Player 1 and 2 displays show the Country
identifier; player 3 and 4 displays show the games per coin(s) information for a country having more
than one "Standard” Setting). Inthe Pricing Table, each “Standard” Setting is denoted by a 2-digit
number (other than 00) in column 24. Automatic Pricing causes each of the other pricing items (col-
umns 25 through 30) to change to the value shown in the table for that selected "Standard” Setting.

CUSTOM PRICING. Adjustment ltem 24 must be set to the Custom Coinage Setting (player 1
and 2 displaying CUSTOM COINAGE) to enable the operator to enter desired custom pricing selec-
tions for ltems 25 through 30, based on the Pricing Table. ltem 25 is the left coin chute multiplier.
ltemn 26 is the center coin chute multiplier. ltem 27 is the right coin chute multiplier. Item 28 is the
number of coin units equal to one Credit. (A Credit is usually equal to one game.)

The calculation of the ratio of Games : Price uses the ratio equation of X : VC , where:

X = Coin Chute Multiplier (ltem 25, 26, or 27 in Pricing Table);

V = Value of coin;

C = Coin units egivalent to one Credit {Item 28).
For example, for 25¢ chutes at the factory setting, substituting values in the Games : Price ratio
calculation gives 1 : 25 x 1, or one game for 25¢.

UNITS REQUIRED FOR BONUS CREDIT. ltem 29 is the number of coin units that must pass
through the coin chute{s) before an additional Credit (game) is posted (displayed). At the factory
setting, the number in this temis 00. (This 00 means that NO bonus credit (free game) is awarded,
although purchase of more than one game at a time occurs.)
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MINIMUM COIN UNITS.

GAME PRICING (Continued)

Minimum Coin Unils feature (tem 30) is disabled, by the factory setting.)
F-14 TOMCAT Pricing Table

ltem 30 determines the number of coin units that must pass through the
coin chute(s) before play may begin. The factory sefting for this item is 00. (This 00 means that the

Country

Coln Chutle
Left Center Right

Games/Coln

L]
&=

Pricing Functlons
25 26 27 28

2

USA and Canada

West Germany

Argentina
Austria

Denmark
Finland

New Zealand
Morway
Sweden

chie. |

1K

25¢ 25¢

5DM

1DM  2DM

;ﬂioﬂ‘fm :;;':._:_ i
if2nooy 20

R M

e . 1K

1Kr
5Kr

1Hr .
SKr

1!25!! 51"51

| 11 oM, 320M, 1055 DM 2

an Kuym Mode

| 1/25¢, §/1 Guilder
1| 11 HFI, 325 HFI2

1F | 17238 F, 2120 Frane
20F | 12X5F, 1/2X5

m Token

2/5 Sch, 5/10 Schilling
2/5x1 Sch, 2/5 Sch, 510 Sch|
wzxasm 3)‘2110 smi

1/25¢, 4/§1 12
1/50¢, 2/75¢, 3/$1 ?
1/50¢, 2%1 2
1/25¢, 3/50¢, 6§51

171 DM, 272 DM, 715 DMark 23

11 DM, 3/2 DM, 95 DM
1/2x1 DM, 1/2 DM, 3/5 DM
2/1 DM, 5/2 DM, 14/5 DM
TicketToken o

1!25:, 4."1 Guilder

1/25 P, 5/100 Pessta 2

111 F, 32 F, 7/5 Franc
AF a2F 2

usnu L3

12t Kr, 315 Kr mu Kmna
1/1 Markka 12

1/2x200 2 *
1/2x1 Kr, 3.-’5:? Krﬂni
112x1 Krona 2

1/3x1 Kr,  2/S Krona 2

828R=2

8888sa

;varm: T Pt oy e

¢ | 1r2xsF, 2xsFzoF |00 o1 o1 04 02

01 04
03 12
o1 o4
01 04
01 00

06 12
02 18
09 18
03
13

BRERE 22BE2
788568 gRe8s

0 o

10

S8Rk 2828822228 2/R |

88 8388888 8 &

8558828888288 888

88888 88888

88 8888888 8 8

88288888888888 888

Motes:

through 58.

cutiremoved.

1. Factory Default. 2. Standard Setling - Change by pressing Credil button.
4, Other lunchons are also affected; see the explanations for Adjustment ltems 53

2. Default with jumper W7
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TEST/DIAGNOSTIC PROCEDURES
WILLIAMS ELECTRONICS GAMES provides a series of diagnostic tests 1o aid the operator in
determining game condition (that is, whether the game's features and highlights are operating
satisfactorily). These tests aclivate virtually all the electronic and electromechanical devices com-
prising the game, so that the operator can readily locate a malfunctioning device or simply verify that all
devices are working properly. In order, these tesis deal with the music, the displays, the game
sounds, the lamps, the solenoids, and the switches.

In addition to the diagnostic testing, a feature called the Auto Burn-in Mode is available. Activating this
mode enables the operator to observe the game while all of the diagnostic tests, except the switch
test, occur. This can be very helpful in locating ‘intermittent'problems.

Activating either the entire test series or one of the individual tests requires use of the Game
Adjustment/ Diagnostic switches. Open the coin door for access to these swilches. To proceed to
the Diagnostic Tests, the operator must simply switch the game On, set the AUTO-UP/MANUAL-
DOWN switch to MANUAL-DOWN, and press the ADVANCE button.

CAUTION
F-14 TOMCAT's System-11A game program greatly aids the operator and service personnel: When
the operator is beginning the TestDiagnostic Procedures (and also at game Turn-On), a display
now signals that a switch has NOT been actuated during ball play for a lengthy period of time (60
balls, or 20 games). However, for the Switch Problem Reporting activity at the beginning of the Test/
Diagnostic Procedures, the display of problem switches is nof limited 1o just three switches; it now
includes ALL switches exhibiting problams. Refer to the text on Switch Tests for additional
information. To proceed with the Test/Diagnostic Procedures, use AUTO-UP, and press ADVANCE.

DISPLAY TEST.
1. To initiate the Display Test, press ADVANCE. Observe that the player 1 and 2 displays briefly
show the message, DISPLAY TEST, and that the Player 3 display shows 00 (the Display Test
identifier).

2. Use AUTO-UP. Cbserve that all displays begin a display cycle of all 0s through all 9s, one digit at
atime. Verily that the proper comma segments light during display of the odd-numbered digits.
Next, a special "all segments” character 'walks' from left to right across each display {player 1, 2,

.3, 4).
.

3. To halt the display cycle, use MANUAL-DOWN. Then, press ADVANCE to step through the
sequential digit display, digit by digit, and the subsequent "all segments” characters display test.
Use AUTO-UP to resume cycling, and to proceed o the next test.

SOUND MUSIC TEST.

1. Inthe Sound-Music Test, observe that the player 1 and 2 displays show the message, SOUND
MUSIC. Switching to AUTO-UP, observe that the message remains SOUND MUSIC, and that
the Player 3 display shows 01 00 (01 designates the SOUND MUSIC test; 00 is the first step
within the test). The Player 3 display then shows a series of test steps from 00 through 17
{Steps 00 through 07 are sounds; steps 10 through 17 are music). Verify that a different sound
or tune is heard each time the number in the Player 3 display changes.

2. To repeatedly pulse a single sound, use MANUAL-DOWN. Verify that one particular sound

repeats. Press ADVANCE to step to the next sound, which repeats until ADVANCE is pressed
again. Use AUTO-UP to resume cycling the sounds, and to proceed 10 the next tesl.
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TEST/DIAGNOSTIC PROCEDURES

LAMP TESTS.
1. All Lamps.
(From Sound Test) To initiate the first Lamps Test, press ADVANCE. Observe that the player 1
and 2 displays show the message, ALL LAMPS, and that the Player 3 display shows 02 (Al
LampsTest identifier) and that all feature lamps (playfield and backbox) blink on and off. (Nole,
however, that the General lllumination lamps remain lighted steadily.) To locate the wiring associ-
ated with a particular feature lamp, refer to the Lamp-Matrix Table. CPU Board connections
at jacks 1J6 (columns) and 1J7 (rows) are also listed in the table.

2. Single Lamps.

From the All Lamps test, using AUTO-UP, press ADVANCE to initiate the Single Lamps Test.
The player 1 and 2 displays initially show the message, SINGLE LAMPS, and the Player 3 display
shows 03. Then, the Player 3 display shows 03 01, and the player 1 and 2 displays change to
show LITES LOCK ON, the name of the lamp currently blinking. Press the Credit button to
proceed through an ascending series of designator numbers (01 through 64), with the player 1
and 2 displays showing the individual lamp's name. Press and hold the Credit bution to proceed
rapidly to the desired lamp.

F-14 TOMCAT Lamp-Matrix Table

BRI Lamps = #44 Bulb, p'n 24-6549

OLUMN 1 0B6 2 OB 3 oe 4 asof s o6al & osé| 7 054 s Gse
YEL-BRN YEL-RED YEL-ORM YEL-BLK YEL-GAN YEL-BLU YEL-VIO YEL-GRY

ROW 1471 147-2 1J7-3 1474 147-8 147-7 147-8 1478

QB0 RED- LOGK

0 | doe o | AT 1K 2x T 3 o Top Ramp
1481 1 KL g 17 25 |ownriett) 33 | Tagel 49 | (upperksht) 49 (o) ST

QE1 RED- LITES 0 0 LOCK

2 BLKE RELEASE BRAYO 2K 3: . 2 i r hat) Kicidie Fump
1982 2 KILL 10 18 26 [owerisiy 34 Targel 43 | [Uppe 50 {rect) S8

Q82 RED- LOCK

3 DR |HOT STREAK | cHARLIE 4K 4% M 1 M Lo Py
146-3 k] BILL 41 18 27 [loweriell) 35 | Target 43 [(upperish] 54 {rec) 59

83 RED- LANCHNG

e Ve FLY AGAIN | DELTA BK 5X T 4 T Top Ramp
146-5 4 KLL 42 20 28 gl 36 Target 44 | fuppar right}5 2 {bue) B0

Q84 RED- LANDHNG

gl Wi &cHo 16K 6X A 5 A M Flamp
1J8-8 | (eh cerler) 5 KILL 43 21 29 |llower ight} 37 Target 45 |(woperrightisy | (bie) 61

Q85 AED- LANDN

§  BLU — Fox 32K X c 8 c 10 m’:‘;
1oer | lcenten g WLL 44 22 g0 |lewernghtl 55 |  Targel 48 |(wpoerngntise |  (ive) 62

OBE RED- LITES KILL | RELEASE BONUS X RIPOFF

¥ iy | TR oLr 64K Bx Fippie o {Right {Line of
1J8-8 | iright canter) 7 WLL 15 23 31 “ I Lares 39 | Poppery 47 | Loop) 85| Death) 63

QB7 RED- AESCUE FLIGHT BSPECIAL BONUS X LANDING LOCK ONM 2000 EXTAA BALL

& anAy INSURANCE | lleft & right E (] {Bal {Bal Epinner iLine of
189 [(laft cvttans) B 18 |oramlanes) 24 | Looa) 32 | Popoed 40| Popper) 48 56| Deatn) 64
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TEST/DIAGNOSTIC PROCEDURES (Continued)

SOLENOID TEST.

1. (From Lamp Test) Using AUTO-UP, press ADVANCE. Observe that the player 1 and 2 dis-
plays show the message, COIL TEST, the Player 3 display shows 04 (Solenoid Test identifier).
Next, the Player 3 display shows a series of test steps from 01 through 22, while the player 1 and
2 displays show the solenoid/circuit name. During each of these steps, pulsing of the respec-
tive solenoid/circuit occurs. The test cycles repeatedly, unless halted via the MANUAL-DOWN
switch. Refer 1o the Solenoid Table for solencid numbers and wiring information. CPU Board
connections at 1P11, 1P12, and 1P19 are also listed in the table.

To continuously pulse a single solenoid/circuit, use MANUAL-DOWN. Press ADVANCE to
sequence through the switched, controlled, and special solenoids. Use AUTO-UP to resume
lest cycling, and to proceed to the next test.

F-14 TOMCAT Solencid Table

Sol. | sotenold| Wire ! Driver | S0l#nold Part Mumber
No. Functlon Type color | CPU Bd Pl-r!i-h:f Toand. 1o Flashlamp l’; i
01A 3] Outhole Kicker ' 1P11-1 [ B8P3 {Blon | Q33 AE-23-800-01
01C ;| Flasher 1 (Gry-Bm) | DiodeSw.Bd) | Q33 #89 fashiamps )
o2A?| Ball Shooler Lane Feeder 1P11-3 | BP2-2(loB2 on | G225 AE-23-800-03
02c}| Fasher 2 (Gry-Red)| Diode Sw.Bd) | Q25 #89 Nashiamps )
D3A : Ball Poppet (Launch) 1P11-4 | 8P3-3(toB3on | Qa2 AE-23-800-12
030 3 (Gry-OmjPiode Sw. Bd) Qaz #89 flashlamps »
04A>| Spare (Not Used) 1P11-5 | 8P34 (loBdon | Q24
04| Pashar 4 (Gry-Yel) | Diode Sw.Bd) | C24 #89 flashlamps, )
05A*| Canter Right Eject 1P11-6 | BP3S{loBSon | Q31 AE-23-800-11
05C*| Fasher S (Gry-Gm) | DiodaSw. Bd) | 031 #89 Nashlamps p
06A3] Knocker 1P11-7 | BP3-6{0B&on | 023 AE-23-800-02
06C?| Fasher 6 {Gry-Blu) | DiodeSw.Bd) | 023 | #89 fashlamps b
o7A* Right Ejecl 1P11-8 | BP3-7 (lo BT onCG 0 AE-23-800-114
ore?] Pasher 7 {Gry-Via) | Diode Sw.Bd) | Qa0 #89 fashiamps E™
08| Spare (Not Used) 1P11-8 | BP3-8 (1o B8 onCi§2
08c?l Fasher 8 (Gry-Bik) | Diode Sw.Bd) | Q22 #89 flashlamps L
08 Fasher 9 Controlled| Bm-Blk | 1P12-1 8P3-9 a7 #89 fashlamps b, 1p
10 | Canter Left Eject Controlled| Bro-Red | 1P12-2 8P3-10 a9 AE-23-800-11 "

1 Relay Controlled| Brn-Om | 1P12-4 ap7-1 016 5580-09555-01 3

12 | Line Of Death Kickback Controlied| Bm-Yel | 1P12-5 BP3-12 aa AE-23.800-11}

13 | Rescus Kickback (left culane) |Controllad| Bm-Gm | 1P12-6 8P3-13 Q15 AE-23-800-11°

14 | Solencid AC Selact Relay Controllad| Bra-Blu | 1P12-7 BP3-14 a7 5580-09555-01

15 | Flasher 10 Controlled| Brn-Via | 1P12-8 BP3-15 Q14 #80 flashlamps 2, 1p
16 | Rolaling Beacons (backbox})  |Controlied| Bm-Gry | 1P12-8 8P3-16 o6 #1683 & mir14-7946 4
17 | LeM Kicker Special #1| Buw-Bn | 1P18-7 BP3-17 a7s | AE-23-800-03

18 | Right Kicker Special #2| Blu-Red | 1P15-4 BP3-18 a7 AE-23-800-03

19 Spare (Mol Used) Special #3| Blu-Orm | 1P18-3 8P3-19 ara

20 Jal Bumpar Special #4| Blu-Yel 1P15-6 8P3-20 QEg AE-23-800-03

21 Upper Diverter - Launch Ramp | Special #5| Blu-Gm | 1P19-8 a8P3-21 ar? AL-28-1500-02

22 Lower Diverier - Launch Ramp |Special #6| Blu-Blk | 1P15-3 8P3.22 are AL-28-1500-02

L Upper Right Flipper i [Blk-Yel] [7P1-14, 8P3-33) -t FL11722-50VDC

) Right Flipper Orn-Vio | 1P18-1 P15 FL11630-50VDC

[Blu-Vio] [TP1-16,8P3-34]
- Upper Left Flipper [Bik-Bily) [7P1-17, 8P3- 31] ? FL11722-50VDC
- Left Flipper - omGry | 1P19-2 7P1-18 . FL11630-50VDC
[Blu-Gry] [7P1-19,8P3-32]

Matgs: 1. Wire colars, except flipper Orn-Vio and Ora-Gry, are ground connections (1o coil terminal with unhanded end of diode). Flipper Om-Vio and
Orn-Ciry wires connect from CPU Board 1o flipper switch. 2. Flipper connections shown in braces are from flipper switch o NMipper coll. 3. "A7
colls are pulsed, when Sol. 14 is de-energized; "C coils arc pulsed, with Sol. 14 energized. Wire color in brackets are those from respective A and C
terminals cormesponding 1o the B terminal connection listed for the Diode Switching Board, which controls the device pulsing by Sol. 14. 4. Relay
{pm S580-09555-01) s mounted on Relay Soubber Bd. p/n C-11232 or C-11231-2, or Relay Bd. p/n C-11232-1. 5. Relay is mounted on Power
Supply Bd. D-8343 in the backbox.
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"On" State Logic - Special Solenoid

rHOT

"Off" State - Special Solenocid:
The Special Switch Trigger Input goes low. Mean-

while, the

+ 8y

TEST/DIAGNOSTIC PROCEDURES (Continued)
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"Oft" State - Controlled Solenold:

"On" State Logic - Controlled Solenoid

Ly

NLIWE%

The Enable Input {from the PIA) goes low. Meanwhile,

PIA line remains high. The remaining sig- the BLAMNKING signal remains high. The rest of the
nals reverse their siates. signals reverse their states.

NOTE

As directed by the game program, the Solenoid A/C Select Relay (solencid 14) swilchas
the solenoid B+ power between two power busses to permit actuating twa groups of
solencids at the proper times. In its de-energized state, the Relay connects the 'circuit A
powsr' to 16 “controlled” and "switched™ solenoids (identified in the table with no suffix
letter or the letter A, after the solenoid number). Individual solencid operation then
depends on the game program enabling the ground path for solencid actuation via the
driver transistor as- sociated with each solencid circuit. For example, the game program
can actuate the Center Right Eject solenoid (sol. 05A), via the driver transistor Q31,

When the game program determines that the Solencid A/C Select Relay (sol. 14) must be
energized, the relay connects "circuit C power' 1o eight group C solenoids (01C through
08C). Mow, driver transistor Q31 can acluate the Flasher & circult (sol. 05C). Using this
“muttiplexing” technique, the same driver transistor can control actuation of two separate
solenoid circuits.

]
System 11A : pant of Diode Bd.‘eﬂ ﬂf}_s_i‘s‘tyﬂd. Solenoid A/C Select Relay, Sel.14
CPUBoard | c-11234 3300 1C-11233  (onRelayBoard, C-11232-1)
[ ’ 1
i . — 4 v K1 )¢
h.l':'l-lalg 4Gy e I, 2 :ﬁ—: g
: Bm T Sel. 01C 1 o—
: 1 B ?‘ ]
#89 :
! D1 . g'
Q33 : Yio-Brn 7 8
(Drive : Al D1
Transistor, - : b o Orn ¢
Sol. 1, i Brn v
ARLC
) E Sel.01A 55,4 Grn T
: Oluthult 5-B 07 Sol.B+
: ek Drive Transister,
i Seol. 14

Figure 2. Typical Solenoid A/C Select Relay Circuit
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TEST/DIAGNOSTIC PROCEDURES (Continued)

SWITCH TESTS.
1. Switch Levels.
(From Solenoid Test) To initiate the Switch Levels Test, press ADVANCE. Observe that the
player 1 and 2 displays show the message, SWITCH LEVELS, and the Player 3 display shows
05 (Switch Levels Test identifier). Normally, the right portion of the Player 3 display remains
blank, indicating that no switch Is actuated.

If, however, a switch is actuated (possibly stuck closed), the Player 3 display shows that switch's
number, while the player 1 and 2 displays indicate the switch's name. A sound also accompan-
ies the displays. (This is another facet of the F-I14 TOMCAT System-11A's switch testing
capability.) If more than one switch is closed, a series of displays show each actuated switch's
name and number.

(In addition, either of these problems could result in the reporting of a switch problem (or
problems) at game Turn-On or at the beginning of Diagnostic Tests.)

As soon as the operator opens a closed switch, its name and number are eliminated from the
Switch Levels display series. For F-14 TOMCAT, switch numbers can range from 01 through 63.
Refer to the Switch-Matrix Table for switch numbers and wiring information. CPU Board con-
nections at jacks 1J8 (columns) and 1J10 (rows) are also listed in the table.

F-14 TOMCAT Switch-Matrix Table

OLUMH 1 04 2 048 3 44 s GCs8 5 043 5 Oa7 y a2 g 4B
GRN-BRN GRN-AED GAN-ORN GAN-YEL GRN-BLK GRN-BLUY GAN-YIO GRN-GRY

row 148.1 148.2 148-3 148-4 1488 148.7 148 148.8
WHT- Piumib Bob Playfeid Mat # Lower Laft Uipper Laft Laft

1 BRN Tin Tin s S o T 2 (3 Kicker
1J10-8 1 8 17 25 Targel 33 Targat 41 Target 49 | rsings S7
i Baill il Outhole Mot ight Canter Lowar Laf Upper Laft Right

2 RED o Usad Targel O 2 o Kicksr
1410-8 2 10 18 26 Target 34 Targel 42 Taget 50 | rwingy 58
WHT- Cradit Ri Mat Lowear Laft Upgpsar Lot Lah Flippar

3 ORN Bution Ball Trough Used o M ! M Rewm
1410-7 3 11 19 27 Targal 35 Targel 43 Targst 61 59
WHT- Right ight Canter Jat “pop” Lowar Right Upper Right Right Flippes

4 YEL cm Trough Ramp Entry Eimp-’ T 4 T Faturn
1J10-8 Chute 4 12 20 28 Targat 36 Targel 44 Targat 52 60
WHT. Cantar Laft Center = Lower Fight Uppor Fight | LefDran

s GAN Cain Ball Trough Fight Eject m A 5 A Floscus™

Chute & 13 21 29 Targel 37 Tagal 45 Target §3 | Kickback 51
&nl'j» # Latt Lakt Canlar Lower Right Upper Right ;

& BLy &.ﬂn Ball Trough Eject Lowar Ramp c o (1 C Raght Deain
1J10-3 Chute 8 14 22 30 Target 38 Target 46 Targel 54 62
WHT- Blam ] Right Cantar Mot Too L_m- of Deam Left Fiippar

7 vio Tit g Eject W Y Used ooy _ | i Gen. EQS
1J410-2 7 15 23 91 19 47 | Yepov" 55 63
WHT- igh-Score Top Left Mat

& GRY MO ooore | Baasnooter | panpopper | Usper Ramp o - Loop Used
1410-1 B8 16 24 a2 40 48 -1 64

Row Problems. !f a display of two (or more) switch numbers gf 3 row occurs, although only
one switch is closed, check for a shor circuit between the column wires.

Multiple Switch Number Indications. Check the associated column wire for a short circuit
to ground.

Column Problems. [f display of two (or more) switch numbers jn a column occurs (while only
one switch is actuated), check for a short circuit between the row wires.

Use AUTO-UP to proceed to the next test.
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TEST/DIAGNOSTIC PROCEDURES (Continued)

SWITCH TESTS (Continued).

2. Switch Edges.

From the Switch Levels Test, press ADVANCE. Observe that the player 1 and 2 displays show
the message, SWITCH EDGES; the Player 3 display shows 06 (Switch Edges Test identifier).
The right portion of the Player 3 display is blank, indicating that no switch is actuated.

This test permits the operator to test whether actuating a switch provides the proper signal to the
System-11A switch testing program. When actuating a switch, the operator should see the
switch's name and number (in the player 1, 2, and 3 displays, respectively). If no indication
appears at the time the swilch is actuated, the operator then knows that there is a malfunction
associated with that switch.

Using this technique, the operator can test each switch appearing in the F-14 TOMCAT switch
problem reporting displays (either at game Tum-On or at the beginning of the Diagnostic Tests)
to determine whether the switch can be actuated. If the switch's name and number are dis-
played while the operator checks its operation, the operator then knows that the reported prob-
lem with that switch is NOT currently caused by a switch malfunction. The operator can then
seek other causes for the reported problem, being almost certain now that the switch did not
fail. This test is also useful when the operator is adjusting the sensitivity of a particular switch's
actuation mechanism.

Among the possibilities is the fact that the players have not actuated that switch because of
some other problem; the operator should try to analyze what could cause the switch to be
missed, and remedy that problem cause. With these new tests, switch problems are, therefore,
more easily isolated.

Playfieid or CPU Board? To determine whether a switch problem is in the playfield or the CPU
Board, remove connectors 1P8 and 1P10 from the CPU Board. Begin the Switch Test. Use a
jumper wire 1o simulate switch actuation. For example, placing a jumper between 1J10-9 and
1J8-2 should (based on the Switch-Matrix Table) should produce an indication of switch 09
being actuated.

ENDING THE DIAGNOSTIC TESTS.

To end the Diagnostic Tests, reach the Switch Edges Test (06 in the Player 3 display), use AUTO-
UP and press ADVANCE. The backbox displays should show the F-14 TOMCAT game's ldenti-
fication Information. Use MANUAL-DOWN, and press ADVANCE to reach Adjustment ltem 70 {IN-
STALL FACTORY). Use AUTO-UP and press ADVANCE 10 obtain the Aftract Mode.

AUTO BURN-IN MODE.
The Auto Burn-in Mode permits the operator to check intermittent (or nonrecurring) problems asso-
ciated with most portions of the game's circuitry. Repeatedly cycling through a group of tests can
sometimes bring a problem, which occurs only randomly or occasionally, o exhibit itself more fre-
quently, thereby aiding in the isolation of the problem. To activate the Auto Burn-in Mode:

1.

While in the Game Adjustments, reach Ad 67 and change the Factory Setting of NO to YES, via
the Credit button. Set the AUTO-UP/MANUAL-DOWN switch to AUTO-UP.

Press ADVANCE to start the Aytg Burn-in Mode. This mode repeatedly sequences through the
Music Test, the Display Test, the Sound Test, the All Lamps portion of the Lamp Test, and the
Solenoid Test.

To halt the Autg Burn-in Mode, switch the game Off and then On. F-14 TOMCAT now starts in

the Aftract Mode, (If a switch problem is now reported by the displays, perform the Switch Tests
again to determine the nature of the problem; then, perorm necessary repairs.)
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TEST/DIAGNOSTIC PROCEDURES (Continued)

SYSTEM-11A MEMORY CHIP TEST.
A new feature is now included in the Memory Chip Test tor System 11A. During power-up, the
CPU performs a self-testing routine. When all tests are satisfactory, the game proceeds to the At-
tract Mode, allowing players to use the game. Whenaver a portion of the testing does not produce
satisfactory results, the game displays a message, before proceeding to the next portion of the
testing. ONLY after all tests are satisfactory does the game allow play.

In addition to the displayed message, when a test fails, the lower LED mounted on the CPU Board
can be observed to determine the probable cause of the problem. The LED blinks, or flashes, a
certain number of times to identify the probable cause, as described in the CPU LED Indicator
Codes Table. The operator can also start the self-testing routine by pressing the CPU Diagnos-
tic Switch (SW 2) on the edge of the CPU Board.

cCPU }ED Indicator Codes Table
Diagnostic LED
Blinks/
Flashes Display Message Explanation

1 U25 RAM FAILURE U25 RAM could not be used properly (NO cother tests are performed;
the gama is locked hera, until the game Is turnad off).

2 MEM. PROT. FAILURE | This message meaans that {A) the Coin Door may be shut; (B) tha Mam-
ory Protect Switch may be stuck in the ON position; (C) the memory
protect logic is protecting the memery; or (D) a U25 RAM fallure is
accurring. (Sae Note 1)

3 U511 PIA FAILURE U51 has a malfunction. (Sesa Note 2)

4 Li3a PlA FAILURE LI38 has a malfunction. (See Note 2)

5 LU41 PIA FAILURE U41 has a malfunction. {See Note 2)

[ U42 PIA FAILURE U42 has a malfunction. (Sea Note 2)

7 US4 PlA FAILURE US4 has a malfunction. (See Note 2)

8 Ui0 PIA FAILURE U10 has a malfunction. (See Note 2)

9 IRQ FAILURE IRQ has a malfunction. it may be missing or too fast or too slow,

10 27 ROM FAILURE U27's internal checksums do not match, R may be a ROM failura, or its
associated connections and connectingdevices are causing it to ap-
pear 1o have a problemn. (The fellowing U26 test is skipped.)

11 U26 ROM FAILURE U286's internal checksums do not match.,

Notes: 1. This test assumes that the Coin Door is OPEN; it is initiated ONLY by pressing the CPU
Diagnostic Switch (SW2).
2. Altermnatively, its associated connections or connecting devices are causing the IC to ap-
pear to have problems.

SYSTEM-11A SOUND CIRCUITRY TESTS.
Tests of the System-11A Sound circuitry, including the Sound/Speech Board are possible, only
after successiul completion of the System-11A Memory Chip Test.

1. Sound/Speech Board Test. A brief check of the Sound/Speech Board (D-11298) circuitry
occurs at game Turn-on; the game reports the test results by brief sounds, as follows: No
sound = Sound’ Speech Board is not operating, or a failure is affecting the sound circuitry (brok-
en cable; dead amplifier; etc.); 1 sound = system OK; 2 sounds = RAM problem; 3 sounds = U4
problem; 4 sounds = U19 problem.

2. General System-11A Sound Test.

Press the Sound Diagnostic Switch (SW 1) on left

edge of the CPU Board. Listen for the descending shriek of a diving F-14 TOMCAT, tshowing
that both the CVSD (Continuously Variable Slope Delta) Modulator, which provides the voices
for F-14 TOMCAT. and the DAC (Digital-to-Analog Converter) sound circuits are functioning

properly.
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TEST/DIAGNOSTIC PROCEDURES (Continued)

SYSTEM-11A SOUND CIRCUITRY TESTS (Continued)

If no sound is heard, refer to the text entitled "NO SOUND ...". If gng "ring" is heard, this indicates
a malfunction of the U23 RAM Chip. If either fwg or fgur "rings™ is heard, this indicates a problem
associated with the U21 ROM Chip. If either three or five "rings” is heard, this indicates a problem
with the U22 ROM Chip.

NO SOUND DURING THIS TEST (but sound can be heard during the Diagnostic Tests).
Check the sound-select inputs (pins 2 through 9 of U9) to see if they pulse during Sound Test
01. Also, check the -12 V supply voltage on the CPU Board. If this voltage is low (or AC ripple

seems too high), perform the following checks:

1. The gray and gray-green transformer secondary wires for 19.4 VAC.
2. The CPU Board filter capacitor C26 for -12 VDC.
3. The filter capacitor C26 for excessive AC ripple {over 0.75VAC).

If the previous checks did not isolate the problem, turn the Volume Control for maximum output.
Momentarily touch a powered-up AC soldering pencil on the center tap of the Volume Control.

CAUMICH

DO NOT use a soldering iron over 40 walts. MNote also that cordless soldering
irons will NOT work for this test,

Hearing a low hum indicates that the power amplifier (U1, TDA2002), the Volume Control, and the
speaker are operating satisfactorily, as is the sound circuit cabling, Not hearing a hum requires re-
peating the test with the Volume Control turned part way down, to determine whether the Volume
Control is faulty. Also, check the cable connectors for proper mating, and that no broken wires
affect this circuit .

FUSE LISTING.
The following fuses are used:

Part Number Description

5730-09252-00
§731-09651-00
5731-09128-00
5731-09128-00
5731-09128-00
5731-06314-00
5731-08761-00
5731-09071-00
5731-06314-00
5731-09432-00

Fuse, BA Slow-Blow (S-B), 125v
Fuse, 5A S-B, 250v

Fuse, 2-1/2A S-B, 250v

Fuse, 2-1/2A S-B, 250v

Fuse, 2-1/2A S-B, 250v

Fuse, 4A 5-B, 250v

Fuse, 1/4A S-B, 250v

Fuse, BA, 32v

Fuse, 4A S-B, 250v

Fuse, 7A S-B, 250v

Circuit/Location
Input Power ("high voltage™) Line/Cabinet Box*
Gen. lllumination/Upper Backbox fuseholder (4)
Qutheole circuit/Lower Playfield fuseholder
Sol. 17 - Sol. 20 ckis/Upper Playfield fuseholder
Sol. 3A 5A,7A,10,12,13 ckis/R. B'box fuseholder
Rotating Beacons ckt/Center Backbox fuseholder
F1, D-8345-554 Power Supply
F3, D-8345-554 Power Supply
F2, F4, D-8345-554 Power Supply
F5, F6; D-8345-554 Power Supply

* One 4A S-B, 250v fuse (5731-06314-00) is provided for an overseas (220v) game installation.
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Section 2
Game Paris
Infeormeaiion

+ Parts Lists and Diagrams:

Displays Information
Alphanumeric Display Unit Parts
Power Supply Board (D-8345-554)
CPU Board (D-11392-554)

B/G Sound/Speech Board (D-11298)
Backbox Parts

Rotating Beacons Assembly Parts
Flipper Assemblies

Ball Popper & Switch Assembly
Ball Shooter Lane Feeder

Playfield Pivot Parts

F-14 Launch Ramps Assemblies
Outhole & Ball Trough Switches
Miscellaneous F-14 TOMCAT Parts
Jet Bumper Assemblies

Launch Ramp Diverter Assembly
Playfield Parts

Solenocids/Flashers & Rubber Parts
Lamps

Switches

F-14 TOMCAT 33



'TTTTTT

41 i
7-digit Alphameric Display Glass, p/n 5670-10873-00

|
—

el R Rl
|' '@ f@u LrI::U ""c'I:,;-L'f V»:r” Vc:; Vc::U
i.’}.al/ihr’iﬂﬂ."‘/fﬁﬁﬂ;f
3 [

e e

|
|
|

Ul

Display Characters Segment Designations

Alphanumeric Display Unit Board

including p/n D-11609 & associated parls

Part No.

S7TE0-12134-00
5680-08968-00

5310-08882-00
5680-08969-00

5310-09153-00
5075-08135-00
5040-09343-00
5043-08006-00

5043-08060-00
5015-10387-00

Ckl Designator

ua, 13, 4, e

U4 -u7
Ui, Uiz, us

U1 -U3, us, uio
vl
Ca
ca

C1,62,C5-C7
SRA1-5ARa

Description

Bare P. C. Board

I, Ancde/Diglt Driver,

UDNET1BA or 6184

IC, Quad NOR, 40018

IC, Cathode Seg. Driver,
UDNT7180A

IC, Hex Bufler, 4050

Lenar diode, TM4T40A, 10V, 1w

Capacilor, 10 uid., 25y, +5%,
Axial

Capacitor, 0.1 pid., 50v, £20%,
Axial

Capacitor, 0.01 pid, 50v, Axial
SIP, 18 K, 9R, 10P, 5%

Pari No.

5010-08773-00
S010-10827-00

5010-10258-00
5010-08581-00

5010-08772-00
5670-10873-00
SET0-05439-00
5791-10851-00
5791-10860-06
5791-10860-09
03-8088-1
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Ckt Designator

Description

A1, A2, A8, R20, R23 Resistor, 1B K, 1/4 w, 5%

R4, RS, A18, Rig,
R21, R22, R24, R25
R27, A28, A30 - A3S
A3, RS, A7, A9, A10,
A2 - A7

RA11

D3PY1, DSPY2
DSPY3, DSPY4

J1

J2

J3- J5

Support

Resistor, 8.2 K, 1/2 w, 5%

Resistor, 1 M, 174 w, 5%
Resistor, 10 K, 1/2 w, 5%
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Power Supply
p/n D-8345-554
Part Mo, Ckt Dasignator Cascription Ham Pari Ho.  Chi Dasignator

ATES-00466-01 Bare P. C. Board 28 S5164-0B05700 O
50132-08426-00 R7 Pesiston, 215K, 1%, 20 S1R4-0R056-00 Qa4

1/4w, Matal Film a0 5194-00058-00 O3
5013-09427-00 Ra3 Resisior, 499, 1%, 41 5194-0005500 Q2

154w, Metal Film a2 51620942500 Q5
5010-00428-00 RI1 Resistar, 1.5%, 2%, a3 5705-09431-00

1idw, C. Fim 34 51910007400 30
5010-09085-00 R0 Resstor, 1.56, 5%, 114w 35 5MO1-0202700 343, 3A
5010-08541-00 RO Resistor, 2.7K, 2%, 174w a6 57910803800 382
5010-09508-00 RA12 Resistor, 2706L 2%, 37  5TR10906700 3JS

1rdw, C. Film 38 57T91-00043-00 344
50120942500 A1 Resisior, 0.120, 5%.5# 39 ATE1-0043500 AT
5010-08536-00 A1, R4 Resisior, 39K, 5%, 1w & H-11085 9
5010-00061-00 A2 AS Resistor, GA0L, 2w a) 5791-09400-00
5010-09060-00 A3, RE Resisios, 30K, 5%, 12w by S820-03080-00
5040-00419-00 €10 Capacior, 18,000 mid, alectr, 41 5791-089068-00 3

20w, ansal 42  Ba21-091TB-00
E504D-09420:00 CB Capacitor, 1000 mid, alect. 43 5721-0631400 F2

2%, axial or radal 44 57300907100 F3
5040-00423-00 C12 Capacitor, 330 mid, electr, 45 S5731-06314-00 F4

10w, ranclial 46 S5TI-0ETE1-00 F1
5043-806500 €15 Capacitor, 470 pid 47 50170906400 VA1
5040-0053-00 C1.C3 Capacitor, 100 mid, slectr, 48 57000944500

150v 43 5701-09652-00
5040-09070-00 C5 Capacitos, 100 mid, electr, 5y 55B0-0055501 K1

100, axial or radial 51  S824-05428-00 TP1-TP3
5043-09072-00 C2.C4 Capacitor, 0.1 mid, S00v, dsc 52 5100-00418-00 BRY
S043-00446-00 C14 Capacitor, 0.1 mid, 50v, disc 53 57050904200
5070-0625800 01,02 DS D6 Diode, 1RA00Y 54 Q3-ToaT
5070-00054-00 D3, D4 [eode, 1N4004 55  4005-01015-07
O7S-09056-00 2R, JR3 Zener, 145990, 3.9v, 5% 55 47D0-00004-00
SO7E-09060-00 ZR2, R4 Zener, 1N4TE4, 100v, 5% 57 470N -D00Z3-D0
54B0-0842400 T IC, Vol Feg., MC1723C 58 44050111700
5043-09443-00 C8 Capacitor, 0.1 mid, 200w, disc 59 20-8228
E040-D0421-00 C7 Capacitor, 100 mid, 25, radial 60  HW-30118-4
S040-0B422-00 CB Capacitor, 47 mid, 50v, radial 1 57310934200 F8,F5

F-14 TOMCAT 35

Description

Transsior, SDS201, NPN
Transisio:, MPSDO2, MPN
Transistar, SDS202, PNP
Transistor, MPSDS2, PNP
Transistor, ZNEDST, NPN
Heak Sink

Connector, 15 pin (Hdr) .
Connector, & pn {Hadr)
Cannector, & pin (Har)
Connector, & pin (Hdr)
Conneziar, 12 pin (Hdr)
Connecios, 3 pin (Hdr)
Cabie/Connecior Assambly
Connector shell

Connector pin

Connector, 12 pin [Hdr}
Fusahalder

Fuse, 24, 250v, 58

Fuse, BA, 32v

Fuse, 4A 250v

Fusa, 1/44, 260v, S8
Varistor

Sochket

Mica Insulator

Retay, 24VDC, 134, OPOT
Terrniral, #1502-1 (Tes! Pos)
Bridga Rectiier, 35A, 100V
Heat Sk

Tee Wrap

Mach. Screw, 540 x 716, AH
Flatwasher, 0,146 x 38, 21 Ga.
Lockwasher, #5, spit

Hex Mul, 5-40

Hiaat sk Thermal Compound
Lead wire, 18 AWE, 37

Fuse, TA, 250V, 5-B
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5764-12091-00

S430-08072-00

5340-10139-00
5263-09010-00

5162-09410-00

5180-06933-00

50100911300
5010-08983-00
5010-09034-00

5010-08086-00
5010-0083-00
501008959700

50120903700
5010-08993-00

5012-10880-00
5010-09361.-00
S010-09181-00
5010-09161-00
5010-10003-00

NOTES:
For Schematic, refer to drawing #16 8993,

L
rd
3
4

Cinl Deslgnator Dncription tem  Part Mo
Bare P. C. Board B3 5010-10171-00
1] IC, CVED Mod., 55538 B4 50101017000
4, US IC, Dwal Op Amp, 1458 65 5010-08160-00
e I, Octal Bus Xowr, T4LE24S 66 S0t0-09416-00
U, Lo, Lae, Ut I, PIA, MCASX0MAD1 67 50100917900
L2, 1, Usa 68 5010-08085-00
25 IC. 24 x B CMOS Suc RAM B8 BO10-10361-00
g IC, 4-18 Dacoder, 74154
U7, s, Uiz IC, 2-¢ Oncoder, T4LS139 0 SM0-08824-00
ZR3-ZRa Dicdhe, Zener, 82v, 0.5 71 S010-09343-00
7 B310-08848-DD
us I, Duaj D Flip-flop, TL574 73 5010-0933300
a3 IC, Timee, MC1455 T4 H010-09524-00
uze IC, 14-b Counter. 4020
Laz IC, Quad 2-input AND, T4L508 TS SN0-08TT200
U4 IC. Cuad 2-Input NOR, T4L502 T8 5010-09358400
Las IC, Triphe 3-lnpud MAMD, 74L510 77 S019-00783-00
L3 IC. Hisx Irvariar, 7404 T8 501903362400
a1, usa G, Cnand 2-input NAND, 741500
Lza IC. Dual 4-Inpat NAMD, 740520 7% 5018-09908-00
u2s 1C, Octal O Fiip-flop, T4L5374 B S019-007RE-00
uz IC, DvA Converier, MC1408 81 B018-10472.00
uar IC, 3-8 Decoder, 7415138 82 5010-06663-00
uzs IC, 2K x B Static RAM, 2018 B3 5018-09780-00
U1 IC, Aud. Amp., TDA200S
Ui, Ut Uso IC, Dctal Bufler, 74 5344 B4 BO1R-09TRE-00
Un7-U20, US2, US3  IC, Ouad 2-Input AMD, Ta08 85 S5018-08792-00
USS, UB& I, Hax inverier, T408 86  5060-103096-00
a0, U IC, Quad 2-inpul MAND, MG 14011
45, Us0 IC, Cuad 2-input NOR, 7402 BT Mot Used
I, Hax Bufler, T407 BE 504506568000
LED1-LEDS LED, Red, Display
can DOwcillator, 4 Mz
51, O63, 058, 087,  Temnaislor, NP Dal. 2NE4ZT B9 5S043-00845-00
044, 081, 061, Das T8
052, 054, 056, (58,  Transsior, PRP, TiPgg, 90 5043-00906-00
060, 082, D4, 088 TO-220
08-00, 014-017, Tranaksior, NPM, TP 122, 1 S040-09343-00
022028, Q TO-220 92 B043-09844-00
088, 0T, 073, O75, 3 5040-10874-00
ar7, Ore, Os0-0ar
Q2-04, 010-013, O18- Transistor, NPN, ZN4401, B S040.097TE-00
021, C28-029, OM-
038, 041, OBT, D88, S5 5045-00706-00
G790, 072, 014, Q76 OT8
a1, D4a, Trmnsiston, NPM, 2M3904, TO-52 B8 S043-09085-00
Q3,050 Transision, PNP, 2M4403, TO-02
5158 SCR, 30v, 0.BA, 2NS060 97 SO40-09545-00
O3-Dhe Driocle, TH4001
o2 Duoda, 1M4148, 150mA 88 504.1-09031.00
D1 Diada, 1NS817, 1,04 B9 5043-00090-00
ZA1 Dioce, Zener, TNSS0EA, 5.8y, 0.5 100 S048-05347-00
IRz Diode, Zener, TNSS90, 3.0v, 0.5 0 S046-08350-00
A%<, R97, 100, Rasistor, 56001, 5%, 1w, C. F 102 S0E5-09348-00
A103, RY0E, RoR 103 S046-0834 800
Ass Rasistor, 1001, 5%, 1dw, C.F 104 5ES51-09EZ2-00
W1 W2 WA, WS, WT,  Reaisior, 0L 5%, 1w, G, F 106 8641-09312-00
WA, W11 Wia, Whe, Wi T 106 GAB0-00022-00
A3, AP, R3S, RS2 Fesistor, 4,700, 6%, 14w, C. F. 107 20-9491
RSS5, RAA, Ao 1068 SA81-09021-00
RS, A8, R57, RSA, Resistor, 1.0800, 5%, Taw, C.F. 109 SP00-10176-00
R&4, RBE, A112, A11S, Al A-5343-554-1
A118, At21, R124, A127, R120, R133 b] A-5343-554-2
A7 Fssisior, X0, 5%, 1idw, C.F, €} A-5343-554-4
RT. A8, R10, A70, RB0 Raesiator, 3360, 5%, Yaw, G F. d) A-5383-554.-3
Ri1-Aid, R25 A28,  Resistor, 10K0L 5%, 1w, C.F. 110 5700-08388-00
RS54, Ré0, ASS, RS0 8} S400-09150-00
Rat Reiglor, 8,850, 5%, taw, C. F. bl 5400-08150-00
R3 Reaisiorn, 5.850L 5%, 14w, C. F 111 S834-09248-00
RZ3, A2d, R, Registor, 2. 760, 5%, 14w, C. F 112 ST0S-09199-00
P, RgD, 102, A0S, A108 113 4006-01003-08
R113, R116, R118, A0, 5%, D, Wike-Wind, 114 44060111700
R122, A28, A2, R131. R34 114 4703-00007 00
RIS-R51, RES, ,  Fesdsior, B0, 5%, V2w, C.F. 118 20-0200
R10Y, R1D4, R107, A110 117 5580-06004-01
Ruaakstor, 2701, 5%, 2w, C. F. 118 5791-10882-09
A1 Resisior, 22001, 5%, 12w, C.F.
[:+] Rasistor, 1.00, 5%, 172w, C.F. 118 5791-10882.04
R4 Rasistor, 2,203, 5%, 14w, C.F. 120 5791-10882-12
R&2, AB3 Resigior, 3900, 5%, 1dw, C.F, 121 Mot Used
122 5791-10850-00
123 5791-00437-00

mﬁ-&!&{mmﬁlmmmwmm”m
Seandard Jumper. W1, W2, Wd, W5, W7, WE, W11, Wld, W18, W17,
Use therma) compound between

item 24 (U1) and jtem 112 (heatsink)

F-14 TOMCAT 36

Cht Desdgrator D mcription

AE7 Fealsbor, SO0, 5%, 1aw, G F.

1] Reslstor, 4700, 5%, 1w, C. F,
RE3, RE1, W12 W13 Rasistor, 2200, 5%, 14w, G, F,
F33, R34, R135-137 Resislor, 47002, 5%, 10w, C. F,

A3 Faslston, 39000, 5%, 14w, C. F.
A71-RTE Resisior, 1.5K00, 5%, 144w, G, F,
R111, A4, R117,  Flesislor, 1,240, 5%, 12w, C. F.
RAt20, R123, A1, R123, A1a2

A5 Resitor, 4360, 5%, Udw, C.F.

Awe Piosinior, 36K, 5%, Tdw, C. F,

A7 Peesiston, 220003, 5%, Tidw, C. F,
A8 Pasistor, 180800, 5%, 14w, C.F.
gmmm Redinior, 27THE, 5%, 14w, C.F.

R21 Fealsior, 1500, 5%, 1w, C. F.

RZ7. A28 Fesisior, B200, 5%, 14w, C. F.
SR8 SIP, 9R, 10-pin, 6.8K0, 125wH, 5%
SA3, SA16 5A17,  SIP, 9R. 10-pin, 4 THEL 125, 5%
SR19, SR20

SR4. SRB, SA11  BIP, SR, 10-pin, S600L .12%wH, 5%
SAE SIP, 9R, 10-pin, 2260, 1258wA, 5%
SR14 SIP. BA, 10-pin, 3,350, . 125wR, 5%

SR8, SACE S1P, 9A, 10-pin, 1.080L . 125w, 5%
g:ﬁ.ﬂﬂm SR12. 8P, 4R, Bpin, KO, 5%
13

SA1, SR2 S, 5, Bpin, 47K, 125w, 5%

SRS, SR7 SIP, §R, 10-pin, 2. 7HIL . 129wiR, 5%
SACT - BRCS, SIP, BR, 8C,"0-pin, 4,70 & 470phd
SACT - SRCY

C14, G702, 31, Capacitor, 0,01 ubd, SOvi+80,-20%), Axial
32, Cag-Csa, G50,

+ 54 Bypass, rrarked B
%mmm Capacdiion, 16 pld, S0w+20%), Axlal
G328
Gi.ﬁé.hﬂi.ﬁ?l}'!!, Capachior, 0.1 phd, 50w{+20%), Axial
e,
ca8 C5 Capacitor, 10 ufd, Electr., 20w+ 20, Axial
C7, Ca-Can Capacitor, 47 phd, S0v{+20%), Axial
C3, C2a, G268, C29 Wiﬁmﬁﬂr,m'mﬁm
c2 Gmm , 470 pid, Elecir., 16w(+ 50,- 10%),
CH0-Ca7 o , 0.1 pid, Polycamonale Rad.
100 +1
ﬁmmm Capaciior, 470 pld, S0v{ £20%), Axal
C3o Capacitor, 22 14d, Electr., 10%(+ 50, 10,
Axial
8, C5a m.1m.1mmm.m
gu,m'r mim‘l;:.mmm
10 Capachor
En Capaciior, mﬁwmm
12 Capaciior, 3
c13 Capactior, 4700 pld, Polystyrens, S0v(:5%)
L3 Inductor, 4.7 g, 34
W, Bw2 Swilch, Pushbuticn, DPOT, 100v, 54
B1-83 . Adcaling, 1.5, A&
Wie, Wi Bus Wire, Jumpar
Battery Holder, 8171
IC Socked, 28 pin
[1- ] IC, Game AROM 2, 27128
27 IC, Game ROM 1, 27258
2 IC. Sound ROM 1, 27258
g2 IC, Sound ROM 2, 27258
IC Sockel, 40 pin
ums IC, pProcessor, BRO2
e IC, pProcesson, BEO2
TR, TP2 Taa1 Poing
Hamatgsink, #6030
Mach, Screw, 8-32 1 39°, P-PH-8
Mut, Hax, 8-32
Lockwsshar, #5
Theserraal Covmpound [ses bote 4)
Kt Featay, 4-pole, 4063, By
11, 102, 104108, Connector, 9 pin (Hd
WIGN2 17119
1413118 Connector, 4 pin (Hdd
143 Connector, 12 pin (Har}
1422 Connecior, 26 pin Aibbon {Hdr
12 Cannecion, 20 pin Aibbon (Hdry
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Part No.

5766-12057-00
5371-09152-00
5430-10322-00
5340-09878-00
5281-09487-00
5281-09745-00
5281-09235-00
5370-09321-00

5281-09215-00
5281-10043-00
5281-09246-00
5370-09156-00
5705-09199-00
4006-01003-06
4406-01117-00
4703-00007-00
5370-09691-00
5160-10269-00
5014-12061-00
5010-09181-00
5010-09161-00
5010-08361-00
5010-08358-00
5010-08998-00
5010-08983-00
5010-08991-00

5013-09427-00
5010-09086-00
5010-09034-00

5010-08772-00
5010-09324-00

5010-09342-00
5010-08824-00
5010-09333-00
5010-08846-00

Background Sound & Speech Board

p/n D-11298-554

Ckl Deslgnator

ua

Ut1,U12, U1s,
utz

U3

u21

u22

U4, U15

uis

] ]

R15

R42, R47
R41, R46
R13, R40, R45
R43, R44
R10, R11, R32
R6 - R8

R1- R5, R12,
R36, R48, R50
R30

R35

R16 - A19, R33,
R34, R28

A28

R22, R26, R27,
R29, R37

R21

R20

R24

R25

Description

Bare P. C. Board

IC, D/A Convtr, MC1408
IC, PIA, MC&BB21

IC, RAM, 2016

IC, Dual Fliptlop, 74L574
IC, Dual Mux, 74L5138
IC, Triple Nand, 74LS10
IC, Op Amp, MC 1458

IC, Hex Inv, 74L.504

IC, 74L8175

IC, 2-4 Dec,74LS139

IC, Aud. Amp, TDA2002
Heatsink, #6030B

6-32 x 3/8 P-PH-S

6-32 Hexnut

#6 Ext. Lockwasher
IC,LVSD, 55536
Transistor, 2N3504, NPN

Potentiometer, 100K, Horiz.

Resistor, 1.0€1, 1/2w.
Resistor, 2.20Q
Resistor, 2200
Resistor, 1K
Resistor, 2.2K
Resislor, 3.3K
Resistor, 4.7K

Resistor, 4.99K, 1%
Resistar, 6.8K
Resistor, 10K

Resistor, 15K
Resistor, 27K

Resistor, 36K
Resistor, 43K
Resistor, 180K
Resistor, 220K

Item

30
3
32
33
34
35
35a
36
a7
a8
ag*
40
41
42

43

Part No.

5010-10258-00
5010-09179-00
5010-09534-00
5043-09844-00
5043-09492-00
5046-09350-00
5043-09065-00
5046-09346-00
5046-09348-00
5043-09845-00
5043-08280-00

5043-08996-00
5043-09365-00
5040-09343-00

5040-10974-00
5040-09776-00
5040-12006-00

5041-09243-00
5551-09822-00
5791-10862-04
5791-10862-06
5791-09437-00

5700-10176-00
A-5343-554-5

A-5343-554-6

5700-08985-00
5400-10320-00
5700-09004-00
5370-11086-00
5700-02006-00
5371-11087-00
5521-10931-00
5520-09020-00

Cki Designator

Ri4

RS

W1, W3 W7
C1

C7,Ca8

C33

C35-Cca7

C11

ci12
C20,C29-C32
C2,C13,C14,
C1sg,C22
C18,C24

C34
C3-Cs,C8,Co

Cz26,C27
C17,C23
C18,C25
c21

L1,L2
J1,42,48,49

Ja
J4

U4
u19
us
us
uio

CR1
X1

Descriptlon

Resistor, 1M
Resistor, 3.3M
Resistor, 0£)
Capacitor, 47 pid
Capacitor, 100 pid
Capacilor, 180 pid
Capacilor, 470 pid
Capacilor, 1200 pid
Capacitor, 4700 pid
Capacitor, .001 pid
Capacitor, .01 ufd

Capacitor, 0.1 ufd

Capacitor, 1 pfd, 63V

Capacitor, 10 pld, electr,,
20V, axial

Capacitor, 100 uid, elecir.,
35V, radial

Capacitor, 470 pid, e<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>