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Game ROM 1
Game ROM 2
Sound ROM
Speech ROM
Speech ROM
Speech ROM
Speech ROM

System-9 ROM Summary

DESCRIPTION

ROM 16Kx8
ROM 4Kx8
ROM 16Kx8
ROM 4Kx8
ROM 4Kx8
ROM 4Kx8
ROM 4Kx8

TYPE

27128
2732

27128
2732*
2732
2732
2732*

NUMBER

u20
u19
u49
u4
Uus
ué
U7

BOARD
CPU
CPU
CPU
Speech
Speech
Speech
Speech

PART NO.

A-5343-10840
Not Used

A-5343-10841
A-5343-10842
A-5343-10843
A-5343-10844
A-5343-10845

“Type 2532 ROMs may also be used for the speech ROMs.

NOTICE 710 ORDER REPLACEMENT ROMS from your authorized WILLIAMS ELECTRONICS GAMES distributor,
specify (1) part number (if availabie), (2) ROM label color, (3) REV level (revision number) on the label, and (4)

which game the ROM is used in.

System-9 Solenoid Table

SOL. SOLENOID WIRE CONNECTIONS DRIVER | SOLENOID

NO.| FUNCTION TYPE COLOR CPU PLAYFIELD/ TRANS. | PART NO.

BOARD CABINET

01 | Outhole controlled | GRY-BRN | 1J41-1 8P3-1 Q47 SA-23-850-DC
02 | Drop Target controlled | GRY-RED | 1J11-3 8P3-2 Q48 SA-5-24-750-DC
03 | “Funhouse” Eject Hole controlled | GRY-ORN | 1J11-4 8P3-3 Q49 5$G1-23-850-DC
04 | “Corkscrew"” Flashers controlled | GRY-YEL 1J11-5 8P3-4 Q50 #63 flashlamps
05 | “Cycle jump*“ Flashers controlled | GRY-GRN | 1J11-6 8P3-5 Q39 #63 flashlamps
06 | “Cycle Jump“ Eject-Hole controlled | GRY-BLU 1J11-7 8P3-6 Q40 SG1-23-850-DC
07 | Player-3 Flashers controlled | GRY-VIO 1J14-8 8P3-7 Qa1 #63 flashlamps
08 | Player-1 Flashers controlled | GRY-BLK 1J11-9 8P3-8 Q42 #63 flashlamps
09 | Player-4 Flashers controlled | BRN-BLK 1J12-1 8P3-9 Q54 #63 flashlamps
10 | Player-2 Flashers controlled | BRN-RED | 1J42-2 8P3-10 Q55 #63 flashlamps
11 | General llumination controlied | BRN-ORN | 1J12-4 3P7-1 Q56 55680-09555-00
"42 | Not Used controlled | BRN-YEL 1J12-5 8P3-12 Q57 -

13 | Insert llumination controlled | BRN-GRN | 1J12-6 8P3-13 Q58 -

14 | Not Used controlled | BRN-BLU 1J12-7 8P3-14 Q59 -

15 | Knocker conirolled | BRN-VIO 1J12-8 7P1-17 Q60 SA-4-23-850-DC
146 | Coin-Lockout Coil controlled | BRN-GRY | 1J12-9 7P1-18,7P2-4 Q61 SM-35-4000-DC
*47 | Left Kicker special #1 | BLU-BRN 1J19-7 8P3-17 Q75 SG1-23-850-DC
*18 | Right Kicker special #2 | BLU-RED 1J19-4 8P3-18 Q77 SG1-23-850-DC
"9 | Upper Jet-Bumper special #3 | BLU-ORN | 1J19-3 8P3-19 Q79 $G1-23-850-DC
*20 | Left Jet-Bumper special #4 | BLU-YEL 1J19-6 8P3-20 Q81 5G1-23-850-DC
*21 | Lower Jet-Bumper special #5 | BLU-GRN | 1J19-8 8P3-21 Q83 5G1-23-850-DC
*22§ Not Used special #6 | BLU-BLK 1J19-9 8P3-22 Q85 -

— | Flipper (Not Used) - BLK-BLU 1J19-2 7P1-30 - -

— |} Right Flipper” - ORN-VIO | 14191 7P4-7 - FL23/600-

30/2600-50VDC
— | Left Flipper* - ORN-GRY | 1J19-2 7P1-9 - FL23/600-
30/2600-50VDC




INSTRUCTION MANUAL
including procedures for...

@ operation

® bookkeeping
® adjustiment
® diagnostics

ELECTRONICS GAMES, INC.



brings you

COMIET

O ¢

FIRST CHANGE

fo score

with a

SINGLE SHAT!




Contents

@ CHAPTER1 Game OVeIVieW .......cuivviiinrieaurenanennnnrenannansns 1
System-2 ROM SUMMIAIY . . ... e e 1
Connector Code .. ... e 2
System-9 Control Locations . ........... .. i 2
Replacing System-9@ Circuitboards. ............ ... . ... . ... o 2

@® CHAPTER 2 Performance & OperatingData.................ccvvnunnn 3
GAME Play . ... 3
Game Operation . ... ... . 4
GaAME SeIUD . o 4
Check Your Bookkeeping Totals . .............. i 4
Bookkeeping Table. . ... ... . 5
How To Make Game Adjustments. . ............ .. .. 5
Game-Adjustment Table . .......... .. 6
Game PriCiNg. . ... 10
Pricing Table. . .. ... 10

@ CHAPTER 3 Troubleshooting, Maintenance & Parts.................... 1
A Word About Troubleshooting. ............... ... .. . i "
intfroducing Game Diagnostics . .. ... .. 12
Diagnostic Procedures. . ... . e 12
ROM/Sounds Table . ... ... e e 12
System-2 Solenoid Table . . ... .. ... . 13
System-9 Lamp-Matrix Table ....... ... ... .. .. . 14
System-9 Switch-Matrix Table......... ... ... . . 14
Maintain That Profitable Gamel .. ......... ... ... .. . . . 16
Playfield/Solenoid Switch Wiring Diagram ..................... ... ....... 17
Backbox PC Boards Wiring Diagram . ..., 18
Playfield Parts and Switches Diagrams........................... e 19
Solenoids/Flashers—Rubber Parts and Lamps Diagrams . ................. 20
System 9 Cabinet Wiring Diagram ... ... i 21
Miscellaneous Playfield Assemblies. .. ... 22




Contents

® CHAPTER 4 Schematic & Assembly Drawings ............cvviinnent.. 23
speech Board Parts List and Diagram ................. ... 25
Speech Board Schematic Diagram. ........................... .. 26
CPU-Board Parts Listand Diagram .. ........................... . 27
D-10535 CPU-Board Logic Diagram (Sheet 1 of ) 28
D-10535 CPU-Board Logic Diagram (Sheet 2 of K 29
D-10535 CPU-Board Logic Diagram (Sheet 3 of ) 30
D-8345 Power-Supply Parts List and Diagram. ................ ... ... .. .. 3
D-8345 PowerSupply Schematic Diagram................. ... ... ... ... 31
C-8365 Slave-Display Diagram . .................................. 32
D-10749 Master Display Board Parts List and Diagram .................. .. 33
D-10749 Master Display Board Schematic Diagram..................... .. 34
Backbox Insert Board Wiring Diagram . ............... ... ... .. 35
Power Wiring Diagram. . .................... .o 36




CHAPTER 1 Game Overview

System-9 ROM Summary
Connector Code

System-9 Control Locations
Replacing System-9 Circuitboards

System-9 ROM Summary

IC DESCRIPTION TYPE NUMBER BOARD PART NO.

Game ROM 41 ROM 16Kx8 27128 u20 CPU A-5343-10840
Game ROM 2 ROM 4Kx8 2732 u19 CPU Not Used

Sound ROM ROM 16Kx8 27128 u49 CPU A-5343-10841
Speech ROM ROM 4Kx8 2732* U4 Speech A-5343-10842
Speech ROM ROM 4Kx8 2732 Us Speech A-5343-10843
Speech ROM ROM 4Kx8 2732* ué Speech A-5343-10844
Speech ROM ROM 4Kx8 2732 uz Speech A-5343-10845

*Type 2532 ROMs may aiso be used for the speech ROM:s.

NOTICE 1O ORDER REPLACEMENT ROMS from your authorized WILLIAMS ELECTRONICS GAMES distributor,
specify (1) part number (if available), (2) ROM label color, (3) REV level (revision number) on the label, and (4)
which game the ROM is used in.



CONNECTOR CODE

WILLIAMS USES A SPECIAL TECHNIQUE to name jacks
and plugs. Each connector receives a number, a
tetter, and a number. A hyphen separates the jack

or plug designation from the pin number.

(] J-designations refer to the male part of a
connector.

[} P-designations refer to the female part of a
connector.

(1 1J1is board 4, jack 1 (a CPU Board jack).

(] 3P6 is board 3, plug 6 {a Power-Supply plug).

For example, 1J1-3 refers to a connector af board 1,
specifies the jack (male or board) side of the
connector, identifies the connector as number one
on the board, and stipulates pin number three.

[] The prefix numbers for System-9 games are as
listed below:
1-CPU Board
2-(not assigned)
3-Power-Supply Board
4-Master-Display Board
5-Slave-Display Board
6-Backbox
7-Cabinet
8-Playfield
9-Insert Board
10-(not assigned)
1M-(not assigned)
12-Speech Board
13-(not assigned)
14-(not assigned)
15-Flipper PowerSupply

System-9 Control Locations

THE ON-OFF SWITCH is on the bottom of the cabinet
near the right-front leg, as you face the game.

THE VOLUME CONTROL is accessible through the
coin door on the left cabinet-wall.

DIAGNOSTIC/GAME-SETTING SWITCHES. ADVANCE,
AUTO-UP/MANUAL-DOWN, and HIGH-SCORE RESET
switches are located on the inside of the coin door.
Refer to Game-Adjustment Procedure and
Diagnostic Procedures for operation.

THE MEMORY-PROTECT SWITCH is on the inside of the
coin-door frame. This switch must be open to clear
bookkeeping totals and to make game adjustments.
It automatically opens when the coin door opens.

ALL CIRCUIT BOARDS are in the backbox.

THE CPU-DIAGNOSTIC SWITCH is on one edge of the
CPU Board near a microprocessor (large, socketed)
chip. This switch operates the Memory-Chip Test
explained in Diagnostic Procedures.

THE SOUND DIAGNOSTIC-SWITCH is on the CPU
Board near the batteries. This switch is used to
initiate the Sound-Section Test. Refer to Diagnostic
Procedures. :

THE SOUND-SPEECH MIXER POT is only found in
talking games; it is on the Speech Board. This pot
permits the operator o balance sound and speech
o suit the game location.

Replacing System-9
Circuitboards

CPU BOARD. Your System-9 CPU Board (D-10535)
must be equipped with the ROMs specified in the
ROM Summary. Only jumpers W2, W5, W6, W7 and
W9 should be connected. (Substitute W1 for W2,
when a 6802 microprocessor is used, instead of a
6808 microprocessor.)

DISPLAY BOARDS. Use the D-10749 Master Display
Board with C-8364 7-digit Slave Displays. One
C-8365 4-digit Slave Display is also necessary.

POWER-SUPPLY BOARD. Use the D-8345 board
(equipped with a relay].




CHAPTER 2 Performance & Operating Data

Game Play

Game Operation

Game Setup

Check Your Bookkeeping Totals
High Scores

Bookkeeping Table

How To Make Game Adjustments
Game-Adjustment Table

Game Pricing

Pricing Table

Game Play
Top Lanes 1-9-8-6 + Making 1-9-8-6...scores 50,000 and lights playfield multiplier for an adjustable
& Playfield timed (20 sec) interval. The following scoring can occur then:
Scoring
Multiplier 1st ball  red x2

2nd ball red x3
drd ball red x5 Also, when Extra Ball play occurs:
4th ball  red x3
5th ball  red x5

(red x2, x3, x5)

Dunk the Dummy ¢ Hifting “Dummy” drop target exposes its bullseye for a timed interval. Hitting
& Bonus Multiplier  bullseye, before drop target resets, advances bonus multiplier: First time—2x;

{green 2x, 3x, second fime—3x; third time—4x; fourth time—5x; ...thereafter, scores 20,000 for each
4ax, 5x) additional hit.
Corkscrew *» Making 4 Duck Bank...lights CORKSCREW. “Ride” the Corkscrew to collect DUCK
Bonus.
Funhouse * Making 4 Rabbit Bank...lights FUNHOUSE. “Drop" into Funhouse Eject hole to collect
RABBIT Bonus.

COMET Ride + Completing BOTH Ducks and Rabbits Banks...activates COMET ramp for higher
scores, EXTRA BALLS, and SPECIALS. “Riding” the COMET, when lit, scores 30,000 and
advances scoring to 50,000. The second COMET ride scores 50,000, lights 100K and
EXTRA BALL. Third COMET ride scores 100K and lights EXTRA BALL. Fourth COMET ride
scores 100K and lights SPECIAL. Each scoring advance must be achieved within its
time limit, or the scoring advance resets itself to 30K.

Cycie Jump * Landing in Lower Ring scores 10,000 (or 20,000, when lit). Landing in the Center Ring
& Playfield scores 20,000 (or 50,000, when Iif). Landing in the Upper Ring scores 30,000 (or
Mutltiplier 200,000, when lif). Passage through the LEFT Flipper return lane lights all three rings.
On the last ball, if x5 Playfield Multiplier is lit, landing in the lighted Upper Ring
scores 4,000,000.

Cycle Jump « Completing BOTH Ducks and Rabbits Banks the 2nd time...activates the Cycle Jump

& Extra Ball for EXTRA BALL action: (A) Lights Lower Cycle Jump Ring for 5 sec; (B) Then, lights
Center Ring for 10 sec; (C) Finally, the Upper Ring for 15 sec. If EXTRA BALL is not
made within specified time(s), the sequence starts over again.

Corkscrew » Completing BOTH Ducks and Rabbits Banks the 3rd time...lights SPECIAL. “Ride” the
& Special Corkscrew to score the SPECIAL or the EXTRA BALL, when lit.

3



Game Operation

GAME-OVER MODE. Mode Indication: The Player 1
score shows 00, player scores display the high
scores, and the GAME-OVER lamp lights. All
playfield lamps cycle in Attract Mode.

CREDIT POSTING. Insert coins. A sound is produced
and the number of credits is displayed. If maximum
credits* are exceeded by coin (or high score),
credits are posted correctly. But the coin-lockout
coil de-energizes until the remaining credits are
below the maximum. No credits can be won (and
coins are rejected), while the coin-lockout coil is
de-energized.

GAME START. Push the Credit button. (For a
multiple-ball game, game start will not occur, uniess
a bail is resting on each ball ramp switch.} A startup
fune plays, a ball is served, and the Credit display
decreases by one. Player 1 display (00) flashes,

until the first scoring-switch is made. The Bali-In-Play
display shows 1. Additional players may enter the
game by pushing the Credit button, before Ball 2 is
displayed.

TILY. With the first closure of the ball-roll or playfield
tilts, or the third* closure of the plumb-bob tilt, the
player loses the rest of that turn. Activating the slam
tilt on the coin door ends the entire game and starts
the Game-Over Mode.

END OF GAME. Match digits* appear in the
Bali-In-Play display. Credit* is awarded for a match.
Match, high score, and game-over sounds are
made as appropriate. One replay is awarded for
each high score the player beat in the displays.*

* indicates adjustable feature.

Game Setup
WARNING

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 plug, and DO NOT cut off the ground pin.

ENTERING GAME-OVER MODE. With the coin door
closed, plug the game in and furn it ON. The game
should come on in Game-Over Mode (described
earlier), ready to play. '

1. If the game comes on in the Bookkeeping Mode
(Credits display showing 04, Ball-In-Play display
showing 00, and Player 1 display showing the
game identification number) turn the game OFF
and then ON again.

A. If the game now comes on in Game-Over
Mode, bookkeeping totals have been reset
to zero.

B. If the game still comes on in Bookkeeping
Mode, open the coin door and turn the
game OFF and ON twice. {A game without
battery power will revert to factory settings.)
Any changes from factory settings must be
re-enfered.

2. If the game always comes on in Bookkeeping
Mode, troubleshoot the game. With the game
OFF, check for a minimum of 3.5VDC at pin 24 of
the CMOS RAM (chip U18) on the CPU Board.

A. Less than 3.5VDC. Replace the three AA
alkaline cells.

B. No voltage. Replace diode D3 (type
1N4148) on the CPU Board, ensuring that its
polarity is correct. Now, recheck the voltage
at pin 24 of chip U18.

Check Your Bookkeeping Totals

BOOKKEEPING MODE,
FUNCTIONS 01-17, 42-48

IN SUMMARY...

BOOKKEEPING TOTALS SHOW YOU AT A GLANCE
whether game settings are bringing you a
satfisfactory return on your investment! Think of your
bookkeeping totals as a unique way to keep your
game the earnings leader!

A PLAYER WILL BE DISCOURAGED if he can't achieve
game features. Use your bookkeeping totals to help
you decide whether players can achieve the
proper percentage of free plays. We've found that
30 percent is usually satisfactory. The adjustments
that alter this percentage are replay scores,
specials, matches, high score, game features, and
number of balls.

ENTERING BOOKKEEPING MODE. Here’s the
step-by-step procedure... Inside the coin door is a
bracket with three pushbutton switches. Set the
AUTO-UP/MANUAL-DOWN (center) switch to AUTO-UP.
Press the ADVANCE switch once to view your
bookkeeping totals on the displays. Test 04 is
indicated in the Credits display, Function 00 in the
Bail-In-Play display, and the game identification
number in the Player 1 display.

AUTO-UP
HIGH  MANUAL- ADWNCE
SCORE  DOWN
RESET

Diagnostic Switches



e ————————————

BOOKKEEPING MODE IN DETAIL... 2. Press the Credit button until the Player 1 display
is blank.
1. Keeping the AUTO-UP/MANUAL-DOWN switch in
AUTO-UP, press ADVANCE to display desired 3. Use AUTO-UP and press ADVANCE to enter
functions in the Ball-In-Play display. (Refer to the Game-Over Mode.

Bookkeeping Table.
° ping ) 0] Using The High-Score feature...

2. Now, write down the corresponding fotals 1. Enter function 12.
{number of coins and total paid-credits) from the . ) .
Player 1 display. (To view a previous total, after 2. Press the Credit bu?fon until scores appear in aif
advancing past, it, use MANUAL-DOWN setting, four Player score displays.
and press ADVANCE until the desired function
oppgcrs). 3. Use AUTO-UP and ADVANCE to enter function 13.
One of function 13's five sub-functions will show
3. Use MANUAL-DOWN, and press ADVANCE o in the Player 2 display. Sub-function 0 shows the
display Function 50 in the Ball-In-Play display. number of credits won from the high-score
play y display. " feqruré (in the Player 1 display). Sub-functions 4
4. Returning to Game-Over Mode: through 4 show {and allow you to adjust) the four
backup high scores. These are the values that
L4 are restored when you press and hold the
A. Use AUTO-UP, and press ADVANCE.
e AUTO press HIGH-SCORE RESET button.
B. OR: To zero bookkeeping totals and return to
Game-Over Mode, “F]J usge AUTO-UP, (2) press 4. Use AUTO-UP and press the Credit button to
the Credit button to display 35 in the Player change any of these values. At Game-Over
1 display, and (3) press ADVANCE. Mode, one credit will be awarded for each of

the top four scores that's beaten. The maximum
number of credits awarded for a high score is

HIGH SCORES determined by function 40.
Function 12 defermines whether the game 5. To use the high-score feature without awarding

[J No High-Score Feature...
1. Enter function 12,

Bookkeeping Table

FUNCTION | PLAYER 1 DISPLAY PLAYER 2 DISPLAY
00 Game Identification (2540 and ROM-revision no.) —_
01 Coins, Left Chute (closest to coin-door hinge) —
02 Coins, Center Chute —

03 Coins, Right Chute -
04 Total Paid-Credits —_—
05 Special Credits —

06 Replay-Score Credits —

07 Match Credits —

08 Total Games Played (Player for Display: % of Replays) 5+64+7+13
09 Total Extra Balls —

10 Ball-Time in Minutes —

1" Total Balls Played S

12 High Scores . . ) —

15 Backup High-Scores }(see High Scores dicussion) 0:1234

14 Replay-Level 1 Times Exceeded
15 Replay-Level 2 Times Exceeded
16 Replay-Level 3 Times Exceeded
17 Replay-Level 4 Times Exceeded
42 Collected a Million Points —

43 Qualified for Extra Ball from 2 Duck/Rabbit Banks —

44 Qualified for Extra Bali from COMET Ramp —_

45 Qualified for Special from COMET Ramp —

46 Qualified for Special from 2 Duck/Rabbit Banks —

47 No. of times Ducks/Rabbits made —_

48 No. of times Dummy dunked —




[l Using only one High Score...
1. Enter function 12.

2. Press the Credit button until a score appears in
the Player 1 display. The other displays should
be blank.

3. Use AUTO-UP and ADVANCE to enter function 13.
In the Player 2 display, function 13 shows the
number of credits won from the high-score
feature. The Player 1 display shows (and allows
you to adjust) the backup high-score. (This value
is restored when you press and hold HIGH-SCORE

How To Make Game Adjustments

GAME-ADJUSTMENT PROCEDURE,
FUNCTIONS 13-41

Coin door must be open to change settings

ADJUSTMENT PROCEDURE
SUMMARIZED...

USE THE DIAGNOSTIC SWITCHES. With the AUTO-UP/
MANUAL-DOWN switch set to AUTO-UP, press the

ADVANCE switch twice. The GAME ADJUSTMENTS
routine will come up on the displays. Press

RESET) ADVANCE to go through the functions shown in the

G -Adj f Table.
4. Use AUTO-UP and the Credit button to change ame-Adjustment Table

the backup high-scores. At Game-Over Mode,
the number of credits indicated by function 40
will be awarded if the player beats the high

score. 1. Use AUTO-UP and press ADVANCE. Test 04 is
indicated in the Credits display, function 00 in
the Ball-In-Play display, and the game
identification number in the Player 1 display.

ADJUSTMENT PROCEDURE IN DETAIL...

S. To use the high-score teature without awarding
credits, set function 40 fo 0.

Continued on page 8
Game-Adjustment Table

FUNCTION DESCRIPTION FACTORY SETTING'
12 High Scores (see above)*
13 Backup High Score(s) 3,000,000

(High score credits awarded-—function 40)

142 First Replay-Level 1,200,000
4523 Second Replay-Level or Second-Highest Score 00
16* Third Replay-Level or Third-Highest Score ' 00
17%3 Fourth Replay-Level or Fourth-Highest Score 00
18 Maximum Credits 30
19 Standard and Custom Pricing-Control 01/09
20 Left Coin-Slot Multiplier ‘ 01/09
21 Center Coin-Slot Multiplier 00/18
22 Right Coin-Siot Multiplier 01/45
23 Coin Units Required For Credit 01/05
24 Units Required For Bonus Credit 00/45
25 Minimum Coin-Units : 00
26 Match 00

00: Standard Match (awards 10% replays)
01: Match OFF

27 Special 00
00: Awards Credit
01: Awards Extra Bail
02: Awards points
28 Replay 0¢
00: Awards Credit
01: Awards Extra Ball

02: No award
29 Maximum Plumb-Bob Tilts (including warnings) 03
30 Number of Balls (including bonus ball) 03
34 Game-Adjustment #1: “Dunk the Dummy* Time 20

May be any setting between the limits of 10
and 30 seconds

32 Game Adjustment #2: “Cycle Jump” (Extra Ball shot) Time 01
Setting ‘ Sec Bottom Sec Middle Sec Top
Ring Lit Ring Lit Ring Lit
00: Liberal 10 15 20
01: Moderate 08 10 15
02: Conservative 05 08 10
33 Game Adjustment #3: Time for multiple scoring 20

May be any setting between the limits of 10
and 30 seconds




Game-Adjustment Table (Continued)

NOTES

1.

FUNCTION DESCRIPTION FACTORY SETTING"
34 Game Adjustment #4: Background/Attract Mode Sound 00
Background  Attract Mode  Spot Ducks/Rabbits
Setting Sound Sound Double Target
00 On On On
01 Off On On
02 On Off On
03 Off Off On
04 On On Off
05 Off On Off
06 On Off Off
07 Off Off Off
1x Knocker used in some fireworks
2x Knocker used in more fireworks
3x Knocker used in more fireworks
4x Knocker used in more fireworks
5x Knocker used in more fireworks
(x=10,1,23,...7 from above for desired sounds)
35 Game Adjustment #5: Time to make “Roller-Coaster* bonus 15
May be any setting between the limits of 10
and 20 seconds
36 Game Adjustment #6: Memory for “Cycle-Jump* Extra Ball shot 01
Operating Mode: To light Cycle-
Jump Extra Ball lamps requires
Memory  hitting all ducks and all rabbits
Setting State 2 times per:
00 Off Game.
01 on Game.
02 Off Ball.
03 On Ball.
37 Game Adjustment #7: Memory on “Corkscrew" Extra Ball shot o1
00: No Memory
01: Memory On.
38 Game Adjustment #8: Memory for the three Special lamps 01
Operating Mode: To light Special
Memory  lamps requires hitting ait ducks and
Setting State all rabbits 3 times per:
(1]4] Off Game.
01 On Game.
02 Off Ball.
03 On Ball.
39 Game Adjustment #9: “Cycle-Jump* memory & score lamps 00
Bonus Advance
Setting Lamps (Bottom, Middle,
start when... Top Ring)
00: Liberal ~ turn begins 3,510
041: Conservative turn begins 2,35
02: Liberal 1st ball is in play 3,510
03: Conservative 1st ball is in play 2,35
04: Liberal playfield switch is made 3,510
05+: Conservative playfield switch is made 2,35
40 Maximum high-score credits 04/03
00: Displays high scores without credit payouts
4 Maximum Extra-Balls at any time 04
49 Not Used
50 Special Function
15: Auto-Cycle Mode
35: Zero bookkeeping totals
45: Restore factory settings & zero bookkeeping totals
The second factory-setting value is with jumper 3. Setting functions 14 through 17 {replay levels) to

W5 on the CPU Board removed.

zero disables the replay-score point.

Functions 14 through 17 (replay levels) may be 4. High scores are displayed or suppressed by

set to any multiple of 100,000 points. Setting
function 40 to zero with function 43 set to any
score but zero permits the high-score feature to
operate but no credits are awarded.

adjusting function 12. Use AUTO-UP and press
ADVANCE repeatedly until the number of high
scores you wish to show (0, 4, 2, or all 4) appears
on the displays. Now return to Game-Over Mode.



2. To raise the function number in the Ball-In-Play [ NUMBER OF BALLS (function 30). For a longer

display, use AUTO-UP and push ADVANCE. To game, increase the number of balls to five (The
lower the function number, use MANUAL-DOWN factory setting is usually three). For a shorter game,
and push ADVANCE. decrease the number of balls.
3. With the desired function indicated in the
Ball-In-Play display, raise the value in the Player OTHER ADJUSTMENTS. ..
1 display by using AUTO-UP and pressing the
Credit button. Repeat this step until ail YOU CAN ALSO ADJUST THE PLAYFIELD. How does
adjustments have been made. the playfield affect average time per credit? Three
ways...By playfield pitch, playfieid level, and post
4. Hold down ADVANCE until Function 50 is position.
indicated in the Ball-In-Play display. From
Function 50, you can return to Game-Over Mode PLAYFIELD PITCH AND LEVEL. Set the front and rear
or restore factory settings. Perform either of the leg-levelers for a pitch of five to seven degrees.
following as desired. Check your work by placing a small leve! across

the upper and lower portions of the playfield.
A. To return to Game-Over Mode, use AUTO-UP

and press ADVANCE. PLAYFIELD POSTS that affect ball time are near the
B. or: To restore factory settings and zero side drain-lanes. Their position sets the probability
bookkeeping totais: of a ball’'s draining.

1. Use AUTO-UP and press the Credit button until 45
is indicated in the Player 1 display.

2. Press ADVANCE. The game returns to Test 04,
function 00.

3. Use MANUAL-DOWN and press ADVANCE to
indicate function 50.

4. Return to Game-Over Mode by using AUTO-UP
and pressing ADVANCE.

5. Press and hold HIGH-SCORE RESET to replace all g
high scores with factory settings. i

A FEW SUGGESTIONS

Choose one or more...

[J HIGHEST SCORE (function 13). For a greater
challenge, raise the HIGHEST SCORE. For a lesser
challenge, reduce it.

L1 REPLAY LEVELS (functions 14-17). As with the PLAYFIELD POST
HIGHEST SCORE feature, raising these values permits S
fewer possible free game chances. Reduce them to

allow more free game awards. : Position post as iqdicoted for desired play:
C = Conservative.
[ SELECT GAME PRICING (functions 19-25) using M = Moderate.

standard or custom settings. L = Liberal.

L1 MATCH (function 26). For more free games
awarded, turn on the MATCH feature. For fewer free
games awarded, turn it off.

[ ADJUST SPECIAL AND REPLAY (functions 27 and
28) to award an Extra Ball, Credit or points: The
choice is yours...and the adjustment is easy!

[ MAXIMUM PLUMB-BOB TILTS (function 29). At the
factory setting, the first two tilts produce a warning
‘growl.” The third costs a player the rest of his turn.
(1=conservative/3=factory/9= liberal)
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APPROXIMATE
PLAYFIELD PITCH ™\

/ EXTEND 2/3 LENGTH

CABINET SETUP
AND
PLAYFIELD ADJUSTMENTS

1. Attach rear legs to cabinet, using leg bolts.

2. Attach front legs, using leg bolts in the 4st {top}
and 3rd holes.

3. Reach into the cabinet and backbox and check
the mating of the interconnecting cabiles,
matching several wire colors at each connector.
Take out the power cord, routing it in the notch
on back of cabinet top.

4. Raise the hinged backbox into position. Ensure
that the interconnecting cables are free to move
(not kinked or pinched). Secure the backbox
with mounting bolts through the bottom holes
into the threaded fasteners in the cabinet.

5. Extend the rear leg levelers o approximately %
length below the leg bottom. Level (side-to-side)
the playfield, and firmly tighten the upper nut on

the leg leveler shaft to maintain this level setting.

6. Adjust front leg levelers for proper playfield level
and playfield pitch (incline) of approximately 6
degrees.

3rd HOLES FOR
MOUNTING

SEE DETAIL
VIEW

Ox

N" O°=LEVEL

£— USE [st{TOP) AND : '

LEG
-~ LEVELER

NUTS

EVELER
FOCT PAD

Leg Leveler—
Detail View

Game Pricing

PRICING FUNCTIONS. Functions 19 through 24 are
the functions related to game pricing. (Refer to the
Game-Adjustment Table for the Description and
Factory Setting of these functions.)

PRICING MADE EASY. Function 19 allows the
operator to select either Standard or Cusfom game

pricing.

1. Standard Pricing: Use the CREDIT button to enter
a digit from 1 through 12 (in the rightmost Player
1 display), which matches the desired Standard
game pricing listed in the Pricing Table. This
automatically sets the remaining functions (20
through 24) for the selected Standard.

2. Custom Pricing: When Standard pricing is not
applicable, use the CREDIT button to enter a 0 in
the Piayer 1 display for function 19. Press
ADVANCE to enter function 20, then use the
CREDIT button to enter the desired Custom
pricing factor from the Pricing Table. Use this
method to enter the factors for functions 24
through 24.



Pricing Table

COIN-DOOR
MECHANISM FUNCTION
COUNTRY L, CENTER, R GAMES/PRICE 19 20 21 22 23 24
USA 25¢, —, 25¢ *1/25¢, 4/%1 1 1 0 1 1 0
CANADA “1/50¢, 2/$1 3 1 4 1 2 0
2/25¢, 8/1 0 2 0} 2 1 V]
1/25¢, 3/50¢, 6/$1 0} 1 a 1 1 2
1/25¢, 5/54 0 1 0] 1 1 4
1/50¢, 3/$1 0 1 0 1 2 4
WEST GERMANY 1DM, 2DM, 5DM *1/4DM, 2/2DM, 6/5D MARK 2 6 12 30 5 0
1/2x 1DM, 1/2DM, 3/5DM 0 3 6 15 5 0
2/1DM, 5/2DM, 14/5DM 0 13 26 65 5 65
FRANCE 1F, SFA0F *1/3x4F; 2/5F, 5/10 FRANC 4 2 10 20 5 20
NETH. ANTILLES 25¢, — 16 1/25¢, 4/1 GUILDER 1] 1 1 4 1 0
NETHERLANDS 25¢, — , 1G 1/25¢, 5/1 GUILDER 0 1 0 5 1 0
BELGIUM 5F, —, 20F *1/2x5F, 1/1x10F, 2/1x20F 8 1 4 4 2 0
BELGIUM 5F, 20F, 20F *4/2x5F, 1/9x10F, 2/1x20F 8 1 4 4 2 Q
SWITZERLAND 1F, 2F, 5F A/F, 3/2F, 7/5 FRANC 0 2 6 14 2 0
SWITZERLAND 1F, —, 2F “A/F, 3/2 FRANC 7 3 [«] ] 2 1]
JAPAN 100Y, —, 100Y 2/100 YEN 0 4 0 4 2 0
JAPAN —, 100y, —, +2/100 YEN 3 1 4 1 2 0
iTALY 100L, —, 100L +1/200 LIRE 3 1 4 1 2 0
AUSTRALIA 20¢, — $1 +1/40¢, 3 $1 5 1 0 [-] 2 0
NEW ZEALAND 20¢, —, 20¢ *1/2x20¢ 3 1 4 1 2 0
UNITED KINGDOM 10P, 50P, 20P 1/10P, 5/50, 2/20 PENCE 0 1 5 2 1 0
UNITED KINGDOM 10P, 50P, 10P *1/10P, 5/50 PENCE 6 1 5 1 1 0
ARGENTINA 10¢. 10¢, 10¢ 1/4 TOKEN 0 1 1 1 1 0
AUSTRIA 5SCH, —, 10SCH 2/58CH, 5/10SCHILLINGS 0 2 0 5 1 0
AUSTRIA 1SCH, 5SCH, 40SCH 2/5x1SCH, 2/5SCH, 5/10SCH 0 2 10 25 5 1]
CHILE TOKEN, —, TOKEN -4/1 TOKEN 1 1 0 1 1 0
DENMARK 1KR, 5KR, 10KR 1/2x1KR, 3/5KR, 7/10 KRONE 0 1 6 14 2 0
FINLAND 1MKA, —, IMKA *1/1 MARKKA 1 1 0 1 1 [\]
NORWAY 1KR, —, KR 1/2x1KR, 3/5 KRONE 0 1 0 1 2 5
SWEDEN KR, —, 1KR *1/2x1 KRONA 3 1 4 1 2' 0
NOTES: * Factory Setting.
** Setting with W5 cut.
+ Indicates Standard settings (Adjust only function 19).
Functions:
19—Pricing Control.
20—Left Chute Multiplier.
21—Center Chute Multiplier.
22—Right Chute Multiplier.
23—Units required for 1 Credit.
24—Units required for a Bonus Credit,

- THE GAMES: PRICE RATIO is equivalent to the ratio
X : VC, where:

X = COIN-SLOT MULTIPLIER (the number at function
20, 21 or 22)

V = COIN VALUE

C = COIN UNITS REQUIRED FOR CREDIT {the number
at function 23)
For example (assuming quarter chutes} at factory
settings, the variables produce 1 : 25x1 or one
game for 25¢.
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UNITS REQUIRED FOR BONUS CREDIT (function 24)
determines the number of games that must be
purchased before a free game is awarded. The
factory setting for this function is 0, which means the
function is disabled. One good way fo increase
revenue is fo adjust this function. That is, award
bonus credits when piayers deposit several coins at
once. For example.. /25, 3/50, 6/$1.

MINIMUM COIN-UNITS (function 25) determines the
number of games that must be purchased before
play may begin. The factory setting for this function
is 0. This 0 means that the MINIMUM COIN-UNITS
feature is disabled.
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A Word About Troubleshooting

WILLIAMS PROVIDES EXTENSIVE DIAGNOSTICS in the
games it manufactures. These can pe a dramatic
timesaver in your servicing work. Familiarity with the
service literature can also enhance troubleshooting.
in the few instances when you can't find the problem
using built-in diagnostics, these rules of thumb

should help...

® GIVE YOUR GAME A VISUAL INSPECTION in the
suspected areq. Bad connections are common in
older games. Are the plug-in chips firmly seated in
their sockets? Are connectors securely attached?

@ THINK OVER THE SYMPTOMS cand then jot them
down. Keeping nofes pins down the defails of your
problem and prevents wasted lime going over the
same tests.

1

@ YOUR ANALYSIS SHOULD REVEAL which tools you
need: Multimeter (analog or digital), logic probe,
oscilloscope, or other diagnostic equipment. Gather
your tools.

@® CHECK YOUR VOLTAGES. Check regulated and
unregulated DC voltages first at the output of the
power supply. If any DC voltage is missing, check
your AC voltage at the fuse (with reference to its
return line to the transformet). Use your Power-Wiring
Diagram and Backbox-Wiring Diagram to find the
fuse's location.

@ SWAP INTERCHANGEABLE BOARDS and chips that
relate to your problem.

@ ONCE YOU’VE ISOLATED THE SUSPECTED CIRCUIT
use yourlogic probe or oscilioscope to test for
normal operation.



Intfroducing Game Diagnostics

TESTS ITSELF! Your top-earning WILLIAMS pinball
game will never be down for fong. Built-in tests
cover just about everything that could go wrong
with a pinball game...a complete status report
including in-depth examinations of RAM, ROM, and
CMOS memory chips, displays, lamps, solenoids,
swilches, and sounds.

NO TEST EQUIPMENT IS REQUIRED to perform these
tests! Just put the AUTO-UP/MANUAL-DOWN switch in
the MANUAL-DOWN position and press ADVANCE
once. This initiates the display test.

Use AUTO-UP and press ADVANCE once more for
each successive test.

MEMORY TESTS are accessed from the CPU board.
Simply turn the game on and press the CPU
DIAGNOSTIC switch near the microprocessor (large,
socketed] chip. The CPU board will perform a
checksum comparison to assess the health of your
memory chips. Then, an on-board LED readout
reports back to you...

Diagnostic Procedures
DISPLAY TEST

1. Use MANUAL-DOWN and press ADVANCE.
Displays should indicate all 0s.

2. Use AUTO-UP. Displays should sequence from all
0Os through all 9s. Comma segments should come
on when the odd digits are displayed.

3. To stop cycling, use MANUAL-DOWN. Press
ADVANCE to step through the tests one number
at a time. Use AUTO-UP to resume cycling.

SOUND TEST

1. (From Display Tesf) Use AUTO-UP and press
ADVANCE. Test 00 should be indicated in the
Credits display and the Match display should
sequence from 00 through 06. A different sound
should be produced for each number,

2. To continuously pulse a single sound, use
MANUAL-DOWN. Press ADVANCE to step through
sounds one at a time. Use AUTO-UP to resume
sequencing.

3. Press the SOUND DIAGNOSTIC-SWITCH. Now listen
for the following words. Missing or damaged
words indicate the failure of a particular ROM as
shown below. For part-ordering information, see
the ROM Summary at the beginning of this
manual.
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ROM/Sounds Table

WORDS/SOUNDS ROM NO. TYPE BOARD
Turkey U4 2732 Speech
C’mon, get me U4 2732 Speech
Hey U4 2732 Speech
(train whistle) U4-u6-Us5 2732 Speech
Ah-h-h Us-Us 2732 Speech
{1st laugh) uUs 2732 Speech
(roller coaster) u7 2732 Speech
{splash) U7-u49 2732 | Speech/CPU
{2nd laugh) U49 27128 CPU
A million u49 27428 CPU
{explosion) u49 27128 CPU
LAMP TEST

1. Refer to your game’s Lamp-Matrix Table for
lamp numbers and wiring. CPU-Board
connections at jacks 1J6 (rows) and 1J7
(columns) are aiso shown there.

2. (From Sound Test) Use AUTO-UP and press
ADVANCE. Test 01 shouid be indicated in the
Credits display and all feature-lamps shouid
flash.

SOLENOID TEST

1. Refer to your Solenoid Table for solenoid
numbers and wiring. CPU-Board connections at
jacks 1J11 and 1J12 are also shown there.

2. (From Lamp Test) Use AUTO-UP and press
ADVANCE. Test 02 should be indicated in
the Credits display. The Bali-In-Play display
sequences from 01 through 25. Corresponding
solenoids are pulsed. The flipper relay is
de-energized with sub-test 25.

3. Special solenoids (jet bumpers, kickers, etc.) are
not pulsed during the Solenoid Test. Instead, you
must check these solenoids manually. Press on
their trigger switches or pull their switch-trigger
lines low. .

4. To continuously pulse q single solenoid, use
MANUAL-DOWN. Press ADVANCE to step through
controlled solenoids one at a time. Use AUTO-UP
to resume sequencing.



System-9 Solenoid Table

SOL. SOLENOID WIRE CONNECTIONS DRIVER | SOLENOID
NO.| FUNCTION TYPE COLOR CPU PLAYFIELD/ TRANS. | PART NO.
BOARD CABINET
01 | Outhole controlled | GRY-BRN | 1J11-1 8P3-1 Q47 SA-23-850-DC
02 | Drop Target controlled | GRY-RED | 1J14-3 8P3-2 Q48 SA-5-24-750-DC
03 | “Funhouse” Eject Hole controlled | GRY-ORN | 1J14-4 8P3-3 Q49 $G1-23-850-DC
04 | “Corkscrew” Flashers controlled | GRY-YEL 1J14-5 8P3-4 50 #63 flashlamps
05 | “"Cycle Jump* Flashers controlled | GRY-GRN | 1J11-6 8P3-5 Q39 #63 flashlamps
06 | “Cycle Jump" Eject-Hole controlled | GRY-BLU J14-7 8P3-6 Q40 5G1-23-850-DC
07 | Player-3 Flashers controlled | GRY-VIO 1J11-8 8P3-7 Qa1 #63 flashlamps
08 | Player1 Flashers controlled | GRY-BLK 1J41-9 8P3-8 Q42 #63 flashilamps
09 | Player-4 Flashers controlied | BRN-BLK 1J121 8P3-9 Q54 #63 flashiamps
10 | Player-2 Flashers controlled | BRN-RED | 1J12-2 8P3-10 Q55 #63 flashiamps
11 | General umination controlled | BRN-ORN | 1J12-4 3P7-4 Q56 5580-09555-00
*42 | Not Used controlled | BRN-YEL 1J42-5 8P3-12 Q57 -
13 | Insert lllumination controlled | BRN-GRN | 4J12-6 8P3-13 Q58 -
14 | Not Used controlled | BRN-BLU 4J12-7 8P3-14 Q59 -
15 | Knocker controlled | BRN-VIO | 1J12-8 7P1-17 Q60 SA-4-23-850-DC
16 | Coin-Lockout Coil controlled | BRN-GRY | 1J12-9 7P1-18,7P2-4 Q61 SM-35-4000-DC
*7 | Left Kicker special #1 | BLU-BRN 1J19-7 8P3-17 Q75 $G1-23-850-DC
*18 | Right Kicker special #2 | BLU-RED 1J19-4 8pP3-18 Q77 $G1-23-850-DC
*49 | Upper Jet-Bumper special #3 | BLU-ORN | 1J19-3 8P3-19 Q79 $G4-23-850-DC
*20 | Left Jet-Bumper special #4 | BLU-YEL 1J49-6 8P3-20 Q81 $G1-23-850-DC
*21 | Lower Jet-Bumper special #5 | BLU-GRN | 1J19-8 8P3-21 Q83 $G1-23-850-DC
*22 | Not Used special #6 | BLU-BLK 4J19-9 8P3-22 Q85 -
— | Flipper (Not Used) - BLK-BLU 1J19-2 7P1-30 - -
— | Right Flipper* ORN-VIO | 1J149-4 7P1-7 FL23/600-
30/2600-50VDC
— | Left Flipper* - ORN-GRY | 1J19-2 7P1-9 FL23/600-
30/2600-50VDC
*NOTES

1. Special-switch connections for solenoids 17 fthrough

21 are as follows:

17—ORN-BRN—4J18-5, 8P3-24
18—ORN-RED—1J18-3, 8P3-25

19—ORN-BLK—1J18-2, 8P3-26
20—ORN-YEL—A1J18-4, 8P3-27

21—ORN-GRN-—1J18-8, 8P3-28

2. FLIPPER COILS. This game requires 50-volt flipper

coils. For proper operation, the repiacement
part listed MUST be used.

SPECIAL-SOLENOID LOGIC
FOR “ON” STATE

wigld
$.5. TRIGGER

(NPUT LOW WHEN

FLIPPERS ENABLED

+34V

119

TIP 12

SPECIAL
2 SOLENGID
TON®

IN THE SOLENOID-OFF STATE, (1) the switch frigger
(e.g., kicker switch) goes low. (2) Meanwhile, the PIA
line remains high. (3) The rest of the signals reverse
their states. (These six solenoids aren't pulsed during

the Solenoid Test. Instead, you must check them

manually: Press on their frigger swifches or ground

their switch-trigger lines.)

3. Flipperbution connections:
Right—ORN-VIO—4J19-1, 7P4-7
Left—ORN-GRY—1J19-2, 7P1-9
Not Used—BLK-BLU-—4J19-2, 7P4-30

4. On German games, the solenoid-12 wiring is
used for the token-dispenser solenoid.

5. Typical circuits for solenoids and speciai
switches foliow.

Black

35N :
(Gnd)

Red
(B+)

oo
L

CONTROLLED-SOLENOID LOGIC
FOR “ON‘“ STATE

S E—

+34V

+5V 4BV

CONTROLLED ,
SOLENOCID "ON

IN THE SOLENOID-OFF STATE, (1) the enable line
goes low. (2) Meanwhile the BLANKING signal
remains high. (3) The rest of the signals reverse their
states.
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System 9 Lamp-Maftrix Table

1

COLUMN 2 3 4 5 6 | 7 8
YEL-BRN YEL-RED YEL-ORN YEL-BLK YEL-GRN YEL-BLU YEL-VIO YEL-GRY
ROW 1J7-1 1J7-2 1J7-3 1J7-4 1J7-6 1J7-7 1J7-8 147-9
RED- Game Cork- Rabbit Cycle- Duck- Rabbit- COMET One
1 BRN Over screw Target Jump Outhole Outhole Ramp Million
1J6-1 Lamp 1 Special 9 #4 17 20K 25 Bonus33 Bonus41 30K a9 571
RED- Match Duck Advance Cycle- Duck- Rabbit- 50K Win a
2  BLK Target Bonus Jump Bonus Bonus Million
1J6-2 > #1 10 Mult. 18 50K 26 #1 34 #1 42 50
RED- Tilt Duck Collect Cycle- Duck- Rabbit- 100K Lts One
3  ORN Target Duck Jump Bonus Bonus Extra Million
1J6-3 3 #2 1 Bonus19 200K 27 #2 35 #2 43 Ball 51 59
RED- High- Duck Top C-Jump Duck- Rabbit- 100K Lts Ride
4 YEL Scores Target Lanes Ex Ball Bonus Bonus Special Again
146-5 4 #3 4o T 20| (Bimog #4 35 #4 a4 52| (Pfid)gg
RED- Ride Duck Top C-Jump Duck- Rabbit- All 2X
5 GRN Again 2X Target Lanes Ex Ball Bonus Bonus Scores
1J6-6 (Bkbox) 5 #4 13 9 21 (Mid) 29 #8 a7 #8 45 2X gq 61
RED- Ball- Rabbit Top C-Jump Duck- Rabbit- All 3X
6 BLU In-Play Target Lanes Ex Ball Bonus Bonus Scores |
1J6-7 6 #1 44 8 22| (TP)gg| #16 35|  #16 4 83X 54 62|
RED- COMET Rabbit Top Right Duck- Rabbit- All 4X :
7 VIO Eyes Target | Lanes Drain Bonus Bonus Scores
1J6-8 7 #2 15 8 o3| Spel g #32 39| #8324 5X 55 63|
RED- COMET Rabbit Collect Left All All C'screw 5X |
8 GRY Eyes Target Rabbit Drain Rabbits Ducks Extra
1J6-9 8 #3 16 Bonus 54 Spcl. 32 Down 44 Down 44 Ball gg | 64
System 9 Switch-Matrix Table
COLUMN 1 2 3 4 5 6 7 8
GRN-BRN | GRN-RED | GRN-ORN | GRN-YEL | GRN-BLK | GRN-BLU GRN-VIO GRN-GRY
ROW 1J8-1 1J8-2 1J8-3 1J8-4 1J8-5 1J8-7 1J8-8 1J8-9
WHT- Plumb- C'screw Rabbit C-Jump L-Left Left Playfield Not
1 BRN Bob Rollover Target Lwr-Ring Standup Jet- Tilt Used
1J10-9 it 9| *4 47| Eect,5|  Sw o550 Bumpery 49 57
WHT Ball- Duck- Advance C-Jump U-Left Lower COMET Not
2  RED Roll Target Bonus X Ctr-Ring Standup Jet- Ramp/Lwr Used
1J10-8 T ] #1 g9 (Byelgg|  Sw ooq|  Sw g, | Bumper,|  Sw g 58
WHT- Credit Duck- C'screw C-Jump U-Right Left- Not Not
3  ORN Button Target Lower Upr-Ring Standup Outside Used Used
1J10-7 3 #2 4 SWoqg|  SW 7| SW g5 Lane 4 51 59
WHT- Right Duck- Top COMET Left-Ctr Left- Not Not
4 YEL Coin Target Lanes Ramp/Upr Standup Inside Used Used
1J10-6 al " g ' 20| SW a8 SW g5l Lane 4, 52 60
WHT- Center Duck- Top “Dummy L-Right Quthole Not Not
5 GRN Coin Target Lanes Dunk” Dr Standup Used Used
1410-5 5| % 43 9 9| Tamelyg|  Sw 4 45 53 61
WHT- Left Rabbit- Top LANE- Center Plunger Not Not
6 BLU Coin Target Lanes CHANGE?™ | Standup Switch Used Used
1J10-3 6| " 1a 8 23| SW 30| Sw g4 46 54 62
WHT- Slam Rabbit- Top Right C-Right Left Not Not
7 VIO Tilt Target Lanes Drain Standup Kicker Used Used
1J10-2 7 #2 45 6 23| Sed g SW 39 a7 55 63
WHT- High- Rabbit Funhouse Left Upper Right Not Not
8 GRY Score Target (Eject Drain Jet- Kicker Used Used
1J10-1 Reset g #3 46| Hole) 54|  Spcl 35| Bumperyg 48 56 64
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SWITCH TEST

1. Refer to the Switch-Matrix Table for switch
numbers and wiring. CPU-Board connections at
jacks 148 (columns) and 1J10 (rows) are aiso
shown there.

2. (From Solenoid Test) Use AUTO-UP and press
ADVANCE. Test 03 shouid be indicated in the
Credits display with the switch numbers
sequencing in the Ball-In-Play display.

As a switch number is displayed, a sound is
produced. As a swilch is opened, ifs number is
removed from the sequence. When ail switches
are open, the Ball-In-Play display is blank and
the sounds stop.

3. HOLD DOWN EACH SWITCH so its number is
shown at least twice. A sound is produced and a
switch number is momentarily indicated in the
Ball-in-Play display.

ROW PROBLEMS. If two switches of a row are
indicated with only one switch closed, check for
a short between the column wires.

FOR MULTIPLE INDICATIONS, check for a short
between row wires.

4. PLAYFIELD OR CPU BOARD? To determine
whether the problem is in the playfield or the
CPU Board, remove connectors 1P8 and 1P10
from the CPU Board. Now enter the Switch Test.
Use a jumper wire to simulate switch operation.

For example, in the Switch-Matrix Table, notice
that placing a jumper between 1J40-pin 9 and
1J8-pin 2 should produce an indication of switch
09 being closed.

AUTO-CYCLE MODE

1. The Auto-Cycle Mode permits you to check
intermittent problems in the playfield, backbox,
cabinet, and CPU Board.

2. Set function 50 of Test 04 (Bookkeeping Mode) to
15.

3. Press ADVANCE to start the Auto-Cycle Mode.
This mode repeatedly sequences through the
Display Test, Sound Test (00), Lamp Test (01), and
Solenoid Test (02).

4. This sequence is repeated, unfil the game is
turned off and on.
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SYSTEM-9 MEMORY-CHIP TEST

Press the DIAGNOSTIC button on the CPU Board. The
CPU Board's seven-segment display provides the
following indications:

INDICATION PROBABLE CAUSE

0 Test passed (game returns to
Game-Over Mode)

1 CPU-Board lockup; also check
memory-protect circuit and
U18 CMOS RAM for stuck bits

|

2 U20 Game ROM 1 faulty

3 U20 Game ROM 1 faulty

4 U19 Game ROM 2 faulty

5 Blanking-signal stuck, coin
door closed, memory-protect
circuit faulty, or U18 CMOS
RAM faulty

7 System Failure

None U20 Game ROM 4 faulty

IF YOUR GAME IS LOCKED UP, you may have a bad
power supply. The 5-volt logic supply is the first one
you should check. Then, check the 12-volt supply,
which is used to reset your microprocessor. Test for
both DC and AC. Here’s why...

NORMAL RIPPLE FIGURES. You may find a few
millivolts of AC at the reguiated-DC power oufputs.
Depending on their rated output, unregulated DC
supplies can produce over 100 millivolts of AC.
Power supplies with leaky electrolytics produce
substantially more ripple than this.

TESTING CAPACITORS. Testing the power supply’s
capacitors by substitution is very easy and
reasonably cheap. Unless a capacitor is obviously
bad (bubbling, swollen, or dripping), start by
replacing the largest one.

SAFETY FIRST! Before removing capacitors,
discharge them by shunting them with a 10K, 1W
resistor.

FOR 7 INDICATION, occasionally, the following
components can contribute to this problem: U24;
components in the IRQ circuit; broken leads on C9
(22 mfd) in the Reset circuit; loosely seated ICs on
the CPU Board.



SOUND-SECTION TEST FOR SYSTEM ¢

1. PRESS THE DIAGNOSTIC BUTTON SW2 on the CPU
Board. Several electronic sounds shouid be
produced. This sequence of sounds is repeated
until the game is turned OFF and back ON.

2. NO SOUND IN DIAGNOSTIC TEST (but sounds are
present in the Self Test): Check the sound-select
inputs (pins 2 through 9 of U 13) to see if they
pulse during Test 00.

3. NO SOUND: Check the -12V supply voltage on
the CPU Board. If this voltage is low (or AC ripple
seems oo high)...

A. Check the gray and gray-green transformer
secondary wires for 18.7 VAC;:

B. Check the -12V supply filter-capacitor C7 on
the CPU Board for excessive AC (over 0.75
VAC).

4. STILL NO SOUND: Turn the volume control all the
way up. With the game turned on, momentarily
place a powered-up AC soldering-pencil on the
center tap of the volume control. DO NOT use a
soldering iron of over 40 watts. Cordless models
do NOT work for this test.

A. If you hear a low hum, the poweramplifier
chip (TDA2002), volume control, and speaker
are okay.

B. If you don’t hear a hum, iry the test again
with the volume control turned halfway up.

Maintain That Profitable Gamel!

CHECK AND ADJUST PLAYFIELD ACTION at regular
intervals. Look for problems; don't wait for players to
reporf! Preventive maintenance catches problems,
before games are damaged and the location loses
revenue. Check all playfield mechanisms and
parts; tighten any loose parts, before they break.

DIRT SLOWS DOWN THE BALL. And as the balls slow
so do the quarters. Protect your investment! Clean
and wax the playfield at least once a week. At the
same time, clean and check the ball(s), replacing
any with defects. If the playfield shows wear, use
touchup enamel paint to restore the design, and
cover the affected area with mylar.

FLIPPERS ARE THE MOST IMPORTANT PLAYFIELD
FEATURE. They should always operate at full
strength. Test the end-of-stroke (EOS) switch:

1. Jump the unbanded end of the diode on the
flipper coil to the center terminal of the coil.

2. Operate the flipper button.

3. If this technique restores proper operation, the
EOS switch contacts require proper servicing.
File and burnish the high-current EQS switch
contacts only.
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4. Now adijust both blades (actuating and
stationary) together so the flipper pawl opens
the EOS switch when the flipper is in the up position.

5. Adjust both switch blades toward each other for
good conduction. Poor strength can ailso be
caused by dirty or misadjusted flipper-button switches.

JET BUMPER AND KICKER SWITCHES must be
adjusted for fast response to increase playfield
action. On the new drop targets, the back-up blade
should be lubricated with Williams’ Drop Target
Switch Lubricant (P/N 20A-8886), or an equivalent
light machine lubricant. This promotes reliable
dropping. Also, lubricate friction points on
spinning-target assembilies.

NORMALLY, NEVER BURNISH OR FILE A LOW-CURRENT
BLADE SWITCH. Here’s the right way to clean and
adjust its gold-plated contacts:

1. Insert a piece of paper currency, slip of paper,
or a business card between contact points.

2. Apply firm pressure to both blades while pulling
the paper through.

3. Adijust the stationary blade: The contacts shouid
touch when the actuating blade is depressed
hatfway during the switch’s action. This allows
self-cleaning action for the remaining half of travel.

4. Adjust the actuating blade: It should begin
travel at the start of switch activation.

MAINTENANCE CHECKLIST. ..

@ DROP TARGETS
(0 Replace broken parts, or adjust loose parts.
[] Restore wires disconnected from switches or coils.

® PLAYFIELD PROBLEMS

[J Regularly check screws and nuts for tightness.

[] Replace dirty or worn rubber and plastic parts.

[0 Check the ball-shooter plunger for proper
alignment and smooth operation.

[J Do your tili mechanisms work properly?

[J Chipped and worn playfields should be patched
or replaced. Careful application of putty and
touchup paint can work wonders!

[J How well do those flippers align with their ball
guides?

® LAMPS

(] Do they flicker? Don't they light? Check sockets
and wiring.

[] Replace burned-out buibs and clean dirty ones.

@® BACKBOX

[ Are those socketed chips properly seated?

(J Check for loose connectors and replace
damaged ones.

[ Are the circuit boards tightly bolted down?

[ Check the wiring harness for nicks where it bends
over cabinet edges.
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PLAYFIELD PARTS

ITEM

O WN-

PART NO.

C-10728
12-6655
B-10715
B-10714
C-10784
A-10827
01-6936
12-6565
B-10740
12-6654
12-6466-12
B-10727
12-6466-24
03-7936
A-10734
01-8412
42-6658
12-6659
03-7796-1
A-9268
A-10735
01-8114
12-6660
12-6661
03-7796-1
12-6466-4
01-8109
A-10789
01-6812-1
12-6674
12-6466-4
12-6466-3
C-9952-R
12-6466-12
C-9953-L
A-10747
A-10712
A-10744
01-8149
12-6671
12-6466-8
B-10713
D-9612
A-9618
B-9414
B-10713
12-6665
C-10750
A-10751
01-6644
12-6663
12-6620
12-6656
03-7938
B-10738
A-8244

DESCRIPTION

Ball Guide Assembly
Wire Ball Guide

Ball Guide Assembly
Ball Guide Assembly

Hole Cycle Jump Asse

Ball Gate

Bracket

Wireform

Cycle Jump Ramp
Wire Ball Guide
Wire Ball Guide
Ball Guide

6" Wire Ball Guide
COMET Ride Plastic

COMET Entrance Gate |

Bracket

Wireform

Actuator

Plastic Washer
Target Assembly
COMET Exit Gate
Bracket

Wireform

Actuator

Plastic Washer

1" Wire Ball Guide
Ramp Support
Ball Gate Assembly
Bracket

Wireform

1" Wire Ball Guide
%" Wire Ball Guide

Right Flipper Assembly !

Anti Rebound Wire
Left Flipper Assembly
Ball Guide Plastic
Ball Guide Assembly
Ball Gate Assembly
Bracket

Wireform

Wire Ball Guide

Ball Guide Assembly
Drop Target Assembly

Stand up Target Assen i :
Jet Bumper AssemblyTob
Ball Guide Portn

Wire Ball Guide

Ball Guide

Ball Gate

Bracket

Wireform

Actuator

Ball Guide Wire
Corkscrew Plastic
Plastic Tube Assembly
Rebound Gate

T

20

21

22 23 35

/
7

/
7

[/
1L 1

SWITCH

NVWONO OB WN >

50
51-64

Rollovers: A-5844-46 Switch #46

SWITCHES

PART NO.

A-8476
B-6572
B-8536
5647-10141-00
5647-10141-00
5647-10141-00
SW-1A-127
5647-09957-00
B-10516
A-9268
A-9268
A-9268
A-9268
A-9268
A-9268
A-9268
A-9268
A-9618
B-8307
B-8410
B-8410
B-8410
B-8410
A-9381-R
A-9381-R
B-8410
B-84410
B-8307
A-9613
B-9951
B-8410
B-8410
B-4834-J
B-4834-J
B-4834-J
B-4834-J
A-4834-K
B-4834-J
A-4834-K
A-7459-7
A-7459-7
A-7459-7
B-8410
B-8410
A-10417
B-8677
B-8309
B-8309
B-8306
B-8307
NOT USED

LOCATION/FUNCTION

Plumb Bob Tilt

Ball Roll Tilt

Credit Button

Right Coin Switch

Ctr Coin Switch (Int’l only)
Left Coin Switch

Slam Tilt

High Score Reset
Corkscrew Rollover

#1 Duck Target

#2 Duck Target

#3 Duck Target

#4 Duck Target

#1 Rabbit Target

#2 Rabbit Target

#3 Rabbit Target

#4 Rabbit Target
Advance Bonus X (EYE)
Corkscrew Exit Switch

Top Lane “4”

Top Lane “9”

Top Lane “8”

Top Lane “6”

Fun House Eject

Cycle Jump Lwr Ring Eject
Cycle Jump Center Ring
Cycle Jump Upper Ring
COMET Ramp Entry Switch
“Dummy Dunk” Target
Lane Change

Right Drain Special

Left Drain Special

Lower Left Standup Switch
Upper Left Standup Switch
Upper Right Standup Switch
Left Center Standup Switch
Lower Right Standup Switch
Center Standup Switch
Center Right Standup Switch
Upper Jet Bumper

Left Jet Bumper

Lower Jet Bumper

Left Outside Lane

Left Inside Lane

Outhole

Plunger Switch

Left Kicker

Right Kicker

Playfield Tilt

COMET Ramp Exit Switch
NOT USED

A-5844-52 Switch #26, 27
A-5844-35 Switch # 20-23, 31, 32, 43, 44

19



ITEM

VOoONOCOLAELND—~

SOLENOIDS/FLASHERS

PART NO.

SA-23-850-DC
SA-5-24-750-DC
$G4-23-850-DC
#63 Flashlamps
#63 flashlamps
$G1-23-850-DC
#63 flashlamps
#63 flashlamps
#63 flashlamps
#63 flashlamps
5580-09555-00
NOT USED

NOT USED

NOT USED
SA-4-23-850-DC
SM-35-4000-DC
$G1-23-850-DC
$G1-23-850-DC
5G1-23-850-DC
$G1-23-850-DC
$G4-23-850-DC
NOT USED
FL23/600-
30/2600-50VDC
FL23/600-
30/2600-50vDC

LOCATION/FUNCTION

Outhole

Drop Target

Fun House Eject
Corkscrew Flashers
Cycle Jump Flashers
Cycle Jump Eject
Player 2 Flashers
Piayer 4 Flashers
Player 4 Flashers
Player 3 Flashers
General lllumination

Knocker
Coin-Lockout

Left Kicker

Right Kicker
Upper Jet Bumper
Left Jet Bumper
Lower Jet Bumper

Right Flipper

Left Flipper

RUBBER PARTS

ITEM PART NO.

ACIQOMmMmOUQO) >

23-6300
23-6301
23-6302
23-6303
23-6304
23-6305
23-6306
23-6519-4
23-6535

236556

DESCRIPTION

%" RiNg
%" Ring
1" Ring
1%4" Ring
1%2" Ring
2" Ring
2%" Ring
Ring-Red
Bumper
Sleeving

L it e s g S e e L T

20

LAMPS

©® 6,5
4503
O

©]

LAMP

NV O~NO O A WN =

LOCATION/DESCRIPTION

Game Over (Backglass)
Match (Backglass)
Tilt (Backglass)

High Score to Date (Backglass)

Ride Again (Backglass)
Ball-in-Play (Backglass)
COMET Eyes (Backglass)
COMET Eyes (Backglass)
Corkscrew Special

#1 Duck Target

#2 Duck Target

#3 Duck Target

#4 Duck Target

#1 Rabbit Target

#2 Rabbit Target

#3 Rabbit Target

#4 Rabbit Target

Duck Advance Bonus
Collect Duck Bonus

Top Lane *“4”

Top Lane “9”

Top Lane “8”

Top Lane “6”

Collect Rabbit Bonus
Cycle Jump 20K

Cycle Jump 50K

Cycle Jump 200K
Cycle Jump Extra Ball (Iwr)
Cycle Jump Extra Ball (mid)
Cycle Jump Extra Ball (top)
Right Drain Special

Left Drain Special

Duck Outhole Bonus

X 1 Duck Bonus

X 2 Duck Bonus

X 4 Duck Bonus

X 8 Duck Bonus

X 16 Duck Bonus

X 32 Duck Bonus

All Rabbits Down
Rabbit Outhole Bonus

X 1 Rabbit Bonus

X 2 Rabbit Bonus

X 4 Rabbit Bonus

X 8 Rabbit Bonus

X 16 Rabbit Bonus

X 32 Rabbit Bonus

All Ducks Down

COMET Ramp 30K
COMET Ramp 50K

COMET Ramp 100K, Lights Extra Ball
COMET Ramp 100K, Lights Special

All Scores X2

All Scores X3

All Scores X5

Corkscrew Extra Ball
ONE MILLION (Cycle Jump)
Win a Million (Backglass)
NOT USED

Ride Again (Playfield)
2X

3X

4ax

5X
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System 9 Cabinet Wiring
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ITEM

1

2

® 3

4

5

6

7

®

ITEM

1

2

3

4

5

6

7

PART NO.

A-4754
03-6009-A5
03-6035-5
03-7443-5
10-7
24-6416
24-6549

D-9612 DROP TARGET ASSEMBLY

B-9414 JET BUMPER ASSEMBLY

DESCRIPTION

Bumper Ring Assembly
Bumper Base

Bumper Wafer

Bumper Body

Bumper Spring
Bumper Socket

#44 Bulb

B-9415 JET BUMPER COIL
ASSEMBLY

PART NO.

B-7417

01-1747
01-5492
01-5493
02-3406-1
10-326
$G1-23-850-DC

DESCRIPTION

Bracket and Stop Assembly
Coil Retaining Bracket
Armature Link Steel
Armature Link Bakelite

Coil Plunger

Armature Spring

Solenoid Coil

ITEM

PN WN -

8a

PART NO.

01-7572
01-7689
04-7575-1
01-7688
03-7479
10-128

A-9548
A-9613
01-7618
17-1042
4004-01003-10
B-9534
03-7773-4
01-7037
4404-01001-04
10-364

B-9744
01-7570
04-7571
02-3972
4410-01132-00
SA5-24-750-DC

DESCRIPTION

Target Retaining Bracket
Coil Support Bracket
Drop Target Frame
Adjustment Bracket
Drop Target Guide
Kicker Spring

Coil Stop Assembly
Switch & Bracket Assembly
Microswitch Bracket
Microswitch w/o diode
4-40 x 5/8 Mach Screw
Drop Target Assembly
Drop Target

Target Backup Blade
4 x Ya S Mach Screw
Retractor Spring

Reset Finger Assembly
Reset Finger

Spring Holder '
Drop Target Plunger
10-32 Nut ESN

Coil Assembly

C-9952-R FLIPPER ASSEMBLIES

ITEM PART NO. DESCRIPTION
1 B-10655-R Crank Link Assembly
2 C-9954-R Flipper Base/Lane Change Assembly
2a 03-7814 End of Stroke (EOS) Switch
2b SW-1A-150 Lane Change Switch
2c 03-7568 Flipper Bushing
2d A-10280 Flipper Stock Bracket Assembly
3 01-7695 Solenoid Bracket
4 10-376 Coil Plunger Spring
5 FL 23/600-30/2600 Flipper Coil
6 23-6577 Bumper Plug

[o}e) o 0
: NOTES:

l d) 1 Each Flipper Assembly is mounted below the playtield, in con-
junction with the plastic flipper and shaft (20-9250) and flipper
rubber (23-6519) (on the upper side of the playfield).

2 The tip of the EOS Switch must travel .015 (+.010, -.000 inch),
before the contacts fully open with the fiipper in the actuated
position. The EOS Switch contacts must have a gap of .062
(£.015) inch. Any adjustment of the EQOS Switch must be made at
a minimum distance of .25 inch from the switch body

3 The Lane Change Switch must have a gap of .046 (=.015) inch,

C-9953-L UNIQUE PARTS

ITEM PART NO. DESCRIPTION
1 B-10655-L Crank tink Assembly, Left
2 C-9957-L

Flipper Sub Base Assembly

when fully open

All moving elements of the assembly must operate freely without
any evidence of binding

Coil plunger spring must fit within the four lugs of the solenoid
bracket

For coil replacement, remove solenoid bracket, (item 3) to pre-
vent screw damage

Use Loctite when reassembiing flipper stop bracket screws.

When using bumper plug on older flipper assembilies, readjust
flipper position.

Solid color grey (or blue) wire connects to the banded end of the
diode, mounted on the connector end of flipper coil (item 5). Wire
with trace color connects to the unbanded end of the diode.

B-9361-R-3 BALL EJECT

ASSEMBLY—RIGHT
ITEM PART NO. DESCRIPTION
1 A-6949-R Spring Plate
2 A-6950-R Mounting Bracket Assembly
3 A-7471-R Eject Cam Assembly
4 A-5103 Coil Plunger Assembly
5 10-362 Spring-Eject
6 12-6227 Hair Pin Clip
7 4700-00030-00 17/64 x 1/2 x 15G
8 4700-00103-00 17/64 x 1/2 x .015

Miscellaneous Playfield Assemblies
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CHAPTER 4 Schematic & Assembly Drawings

Speech Board Parts List and Diqg'ram
Speech Board Schematic Diagram
CPU-Board Parts List and Diagram

D-10535 CPU-Board Logic Diagram
(Sheet 1 of 3)

D-10535 CPU-Board Logic Diagram
(Sheet 2 of 3)

D-10535 CPU-Board Logic Diagram
(Sheet 3 of 3)

D-8345 Power-Supply Parts List and Diagram

D-8345 Power-Supply Schematic Diagram
C-8365 Slave-Display Diagram

D-10749 Master Display Board Parts List and Diagram
D-10749 Master Display Board Schematic Diagram
Backbox Insert Board Wiring Diagram

Power-Wiring Diagram
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PLUGS & JACKS

METAL PINS MEIALO;INO
_8822-09076-00 5822-09077-00
RE &,

l 5792-09128-00
| PIN

§792-09103-00
- 4 PIN

5790-09090-00
€ PIN

5790-09089-00
® PIN

5792-09104-00
6 PIN

5790-09088-00
5792-09105-00 15 PIN
9 PIN 5790-09087-00
5792-09106-00 18 PIN
12 PIN
5792-09107-00
15 PIN
METAL PINS
5820-09080-00
METAL PINS

—5820-09078-00
882i-09079-00

5821-09081-00

PESYE
METAL PINS 3PN
$792-09125-00 METAL PINS 5820-09080-00
i PIN FEMALE 5820-09080-00 5821-09081-00

5$821-09081-00

5791-09124~00
I PIN MALE

8§791-09111-00
5792-09109-00 3 PIN MALE

5792-09i08-00 12 PIN FEMALE

METAL PINS € PIN FEMALE
5820-~-09080-00

5821-09081-00

METAL PINS METAL PINS
5820-09078-00 5820-09078-00

5821-09079-00

5792-09193 - 00

5792-09182-00 6 PIN FEMALE

4 PIN FEMALE
.

5792-09319-00

4 PIN FEMALE 572'??:'5%.050 5791-09192-00
6 PIN MALE

5791-09320-00 METAL PINS METAL, PINS

4 PIN MALE 5820-09078-C0 5820-09078-00
5821-09079-00 $821-09079-00

METAL PINS
5820-09080-00
rSBZI-OSOBI-OO

2-09i39-00

$792-09133-00
IN FEMALE

12 PIN FEMALE

©
hd

- 5792-09318-00(BLUE)
6 PIN FEMALE

5791-09138-00
- 9 PIN MALE
LIBL5791-09316-00

6 PIN MALE

56791- 09132-00
12 PIN MALE

METAL PINS
METAL PINS $820-09078-00
5820-09078-00 5821-09079-00
5821-09079-00

METAL PINS
5820-09078-00
5821-09079-00

5792-099094-00
5792-09096-00(BLACK)
15 PIN FEMALE

5792-09100-00(BLACK)
5792-09340-00(GREEN)
24 PIN FEMALE

5792-09102-00
36 PIN FEMALE

DO O

8791-09097-00

5791-09093-00 8791-09099 -00(BLACK)

5791-09095-00(BLACK) 5791-09339 -00(GREEN)
15 PIN MALE 24 PIN MALE

$791-09101-00
36 PIN MALE
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10 5010-09064-00 R2, RS Resistor, 680 Ohm, 2 W 42 5732-09178-00 Fuse Holder ANt (f "9 | 2% @D
1 5010-09069-00 R3, R6 Resistor, 330K, 5%, %> W 43 5734-09128-00 F2 Fuse, SB, 2.5 A, 250V GE—t -r4.8v TP 4 @—— "SEAmE" R7 L] ep—— P 1 cie ez NC—Q@ED
12 5040-09419-00 c1o0 Capacitor, 18,000 MFD, Elect., a4 5730-09071-00 F3 Fuse. 8 A, 32V BRI | 45V »i Touwr 30w —@ED
20V, Axial 45 F4 NOT USED D Fe +] cio 22V 144001 +—GED
: 13 5040-09420-00 co Capacitor, 1000 MFD, Elect., 46 5731-08761-00 F1 Fuse, % A, 250V Thes S o T S0k :";( RIN : mm LOGIC GROUND
; 25V, Radial or Axial a7 5017-09064-00 VR varistor = Goour ’ Lok  aEm
: 4 5040-09423-00 c12 Capacitor, 330 MFD, Elect., 48 5700-09445-00 Socket onp TP 2 @42 _EED
10V, Radial 49 5704-09652-00 Mica Insulator
! 15 5043-9065-00 c15 Capacitor, 470 pFD 50 5580-09555-00 KA Relay, 24VDC, 10A, DPDT —— [———GTED) +i2VIXC UNREG,
16 5040-9053-00 c1.C3 Capacitor, 100 MFD, Elect., 150V 51 5824-09248-00 Terminal, #1502-1 (Test Post) @Dy ] {EIE=D) +2VDC UNREG.
7 5040-09070-00 cs Capacitor, 100 MFD, Elect., 52 5100-09418-00 BR-1 Bridge Rectifier, 35A. 100V GITD—ne %lmool 3 s | Q=D -13VDC UNRES.
100V, Axial or Radial 53 5705-09042-00 Heat Sink GIED— |
: 18 5043-09072-00 c2,Ca Capacitor, 0.1 MFD, 500V, Disc 54 03-7947 Tie Wrap it 1, — GED
B 9 5043-09446-00 c1a Capacitor, 0.1 MFD, 50V, Disc 55 4005-01016-07 5-40 x 76 RH Mach Screw AED)— iy } l +—@ED
20 5070-06258-00 D1, D2, D5. D6 Diode, IN40O1 56 4700-00004-00 A46 x %, 21 Ga i —GED
21 5070-09054-00 D3, D4 Diode, 1N4004 57 4700-00023-00 Lockwasher, #5, Split J— _mc—m GENERAL
2 5075-09059-00 ZR1, 7R3 Zener, IN5990, 3.9V, 5% 58 4405-01117-00 5-40 Hex Nut T e (Furemy
z 23 5075-09060-00 ZR2,ZR4  °  Zener, 1N4764, 100V, 5% 59 20-9229 Thermal Compound T &0
: 24 5460-09424-00 It Voltage Reguiator, MC1723 PC 60 Jumper Wire, #18 AWG (3"} =
25 5043-09443-00 cé Capacitor, 0.1 MFD, 200V, Disc &1 5731-09432-00 F6, F5 Fuse, 5B, 7 A, 250V = —GIE®
26 5040-09421-00 c7 Capacitor, 100 MFD, 25V, Radial 62 4006-01003-12 6-32 x ¥ PH Mach Screw ‘ —
27 5040-09422-00 cs Capacitor, 47 MFD, 50v, Radial :
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C-8364 PLAYER SLAVE C-8365 CREDIT/BALL-IN-PLAY
DISPLAY PANEL | DISPLAY PANEL
iTEM PART NO. DESCRIPTION
) 5670-09439-00  7-Diglt Display . ITEM PART NO. DESCRIPTION
2 23-6545 Foam Display Mounting—Back 1 5670-09448-00  2/2 Split, 4-Digit Display
3 5762-09463-02 D!SD|0V PC BO(}"d 2 23-6545 Foam Display Mounting—Back
4 5791-09438-00 Display IMountmg qute 3 5767-09468-02 Display PC Board
5 23-6546 Foam Display Mounting—Front 4 5791-09438-00 Display Mounting Plate
6 03-7573-2 Caplug 5 23-6546 Foam Display Mounting—Front
) <) 03-7573-2 Caplug
a —_——————— | ’
A | T - 1 ® \ _é_ T T
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C—=p=100V KEZP ALIVE(CATH) | — 7 7 R e —— =3 —137 |39 36 3B 33 Jso 29
k 3 H Commm ) gog Q: H 0%0 ] we ~— ( ) 7
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37 39 35 33 5 3 ! Cp-HOUY KEE 2 24 c:\O QQO 7=\ Q:Q <
(" ——=oS5
F 4 |
C=» — . 13 flo |9 5 [3 ; |
—— =7 %
; ' — F . ‘
scovent | =02 E i
SELECT —=® SEGMENT - ; J
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A —Ig
=20
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C—=D>——NC, DIGIT C—® UNITS
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C8364 and C8365 Slave Displqy Boards Assembly Drawing and Schematic Diagrams
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NOTE:
1. FOR MASTER DISPLAY SCHEMATIC REFER TO : 16-8338

® 2. FOR SHUFFLE ALLEY GAMES, CUT JUMPERS WI THRU WS.

I

D-10749 MASTER DISPLAY BOARD

ITEM PART NO.

1 5760-10846-00
2 5010-08981-00
3 5010-08982-00
4 5010-0935-00
5 5040-09086-00
6 5010-09149-00
7 5043-08980-00
8 5075-09435-00
9 5310-08970-00
10 5310-08971-00
1" 5310-09450-00
12 5680-08968-00
13 5680-08969-00
14 5794-09437-00
15 5791-10862-06
16 5791-10862-09
17 5791-10862-12
18 5010-09534-00

DESIGNATION

R1-R14

R18-R27, R30-R33
R28, R29

R17

R15, R16

C1, C4-C8

ZR4

U3, u4

ug-ui1

‘U4

U7, U8, u12, U13
u1, u2

J4-J7

J11

J8, J9

J10

W1-W8

DESCRIPTION

Master Display PC Board
Resistor, 10K, 2W, 5%
Resistor, 3M, YaW, 5%
Resistor, 47K, YaW, 5%
Resistor, 6.8K, YaW, 5%
Resistor, 15K, ¥2W, 5%
Cap, .01 MFD, 50V, +80, —20
Zener, 1N4740A, 10V, 1W
IC 4543B, 7 Seg Decoder
IC 40698, Hex Inverter

IC 4081 Quad AND

IC 6184, Anode Driver

IC 7480, Cathode Driver
20 pin Header {2 x 10)

6 pin Header

9 pin Header

412 pin Header

Resistor 0 ohm

Master Display Board D-10749 Parts List and Diagram
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OR USE ALL FOUR AT THE SAME TIME,

FOR SHUFFLE ALLEY GAMES, CUT JUMPERS WI THRU W8.
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{TEM PART NUMBER | DESCRIPTION

Jatv [firem]

PART NUMBER 1 DESCRIPTION Jarv

PROJ. ENGR
M.LOFFREDD | DONOT SCALE

REMOVE BURRS — BREAK SHARP EDGES

WORK TO
DIMENSIONS
SHOWN

OWN_ BY DATE
ROSS 5/30/85 FRACTIONAL.

TOLERANCES

UNLESS OTHERWISE SPECIFIED

£1/64 ANGULAR,

i

DECIMAL

+.005 FILLETS,

1
020 MAX

WILLIAMS ELECTRONICS, INC.

3401 N. CALIFORNIA AVE. CHICAGO IL. 60618

MATERIAL

CHECKED BY %TE FIRST PROJECT NO.
o/ 485 |540

APPROVAL DATE | FIRST USAGE QTy
2oV /4 /85| D-10749 | —

—rf—

""MASTER DISPL SCHEM.

=/~ A

l shr_Loet

SCALE [PART NO. 16-8938 = l
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PLAYERS #1 AND 3 4J1/5J1 (PLAYER 1) 4J2/5J2 (PLAYER 2) AN,
\ | PR
———————————————————— | 6.3VAC _ “gz é) SLQ) ENERAL ILLUMINATION
- | R S 1 100,000’ 1 100,000's 2| <WHEBRA 22
' r ﬂ ﬁ ﬂ ﬂ 0 27 ﬂ [7 Z; ﬂ ﬂ ﬂ ﬂ | [ 2 -100V KEEP ALIVE 2 -100V KEEP ALIVE 3| ¢eRN -
! — = = 3 1,000,000's 3 1,000,000's s3vac |, QM— GENERAL ILLUMINATION
lﬂ ﬂ [/ ﬂ M ﬂ ﬂ ﬂ ﬂ ! 4 f SEGMENT 4 ” SEGMENT > |veL-srn
55\;’; I STRdBE” STROBE STROBE STROBE STROBE STROBE STROBE l 5 N/C S N/C co.t 5
L2 3 4 7 8 | 6 g SEGMENT 6 g SEGMENT coL7 6| <lYEL=VIO
e - -z . 7 +100V (N/C) 7 100V (N/C) coLs 7| <|YEL-GRY - iq P56 |
| 8 eSEGMENT 8 e SEGMENT RED- BRN e A1 GAME OVER ALY
”U UH | 9 10,000's 9 10,000’s ROW | 8 < ¢
GXB' e ——— e —@ﬁ 10 d SEGMENT 10 d’ SEGMENT ROW?2 9 RED-BLK ¢ Q___Z MATCH | st
] 11 1,000's ’ 11 1,000's RED-ORG < @3 TILT 59
12 +100V KEEP ALIVE 12 +100V KEEP ALIVE ROW3 10| & '
13 100's 13 100's Row4 11| ¢JRED=YEL < @4 HIGHEST SCORE - AR )
14 COMMA 14 COMMA Rows 12| <|RED-GRN e @5 SHOOT AGAIN o @el
15 10’s 15 10's ) Rz
PLAYERS #2 AND 4 16 c SEGMENT 16 ¢ SEGMENT ROWS 13| &RED=BLU € BALL N PLAY 2y
———— e e —————— — — — 1 17 N/C 17 N/C ROW7 |4 RED-VIO < @63
_é_ ! — — — = 18 b SEGMENT 18 b’ SEGMENT ROWE 15 RED-GRY < @_64. .
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nldoogdod
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CREDITS / BALL IN PLAY 5 g Segment _LED ' 7w
g’ Segment Display
5 ¢’ Segment
____________________ | 6 d’ Segment )
' ?—Elb— |r— N 0@ Dt:y ﬂt? -} ~B- 7 b’ Segment / Credit a
| I 7 0 0 8 105 R
] > (ame) () () : | 9 Units
! ﬂ / ﬂ U U ﬂ U i 10 a' Segment £ b
505 ! STROBE ~ STROBE STROBE  sTRoBE | 3 e Segment
J IL , 5 \ S _Jl 12 t Segment Match g
_____________________ 13 10's atc
— T _ 14 d Segment C:>
| UU - U | 15 +100V Keep Alive
&b- — — 16 ¢ Segment e c
I | 17 g Segment d
18 b Segment Match TN
19 Units
20 a Segment
PLAYER 2 PLAYER & CR/MATCH PLAYER 3
Jocsioicoss [fascesccaes] (eccecessasl scoscissey
442 445 a7 443
PLAYER 6 g§ 446 '
oo . MASTER ' 4J] — 4J4,4J8
. DISPLAY 3 CONNECTORS
a4l © o PLAYER |
oe BOARD o
oo . o o 20l 0 o li9
PLAYER 4 2o 4da D"|0749 °: o o
gg O—f———— GND. o o
gg *—‘—— KEY [e o]
' ST o
O—ff——— N.C © o0
448 \ 4J10 . 449 . O—f——— +sv0C o o
oo PIN |
o o /RED LEAD
IRRAAAAARIASAARENRARAIEAA AR 2| o o
| . coma | | | | 1 ’ l |
KEY I | KEY KEY
182

\S$9SI10 SilSl2sI3SK SISSIE ) | 384 (A2 B2 C2 D2 Al 81 €1 DI y8! S2 $3 54 S5 §6 S7 S8
BLANKING

STROBE INPUTS BCD INPUTS STROBE INPUTS




POWER WIRING ; .
7Tl (5610-09563-00) . 3p 341 Fi 3 3PS 4P| .
9 WHT : [¢] a ——-——é‘%o 59—-ASB +100V.D.C |BRN
90VA.C ‘ +100V,D.C. s 4 1 4
o Sloovb.c. ORG,WHT-BLK T 8
10 WHT 9 |¢f SUPPLIES | —100V.D.C 3 s 3 |-MASTER DISPLAY
L
= L 6 | lGRY 6
e F5 _L—'] I BLK 1
; 7A = L
P4 TJ4 7P3 743 15 GRY . o ew———d\?g +5V.0C. =
M 1 9.3VAC. -
- YE! i +5V.D.C.
WHT- RED \ YEL \ o Tiovpe, |_t2vne.
: : Bl L -12vDC.
WHT-RED 4 |¢—n.c. WHT-RED 4 2 93V.AC. S SUPPLIES | —i2vp.c,
16 GRY-GRN 1| & 323“ 3p3
ON-OFF, { P/O  P/O ! L — —
SWITCH 6Pl a1 LAMP : /0 P/O NC—< | & | é1—NC. NC—>{ | U N.C. 8P3 .-
RECTIFIER 6J1 &Py NC—| 7 | é4—N.C. NC—>| 2 >—E'r(q.c.
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