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CORRECTIONS

Page 7
1. CIRCUITBOARDS

CPU BOARD. Your level-9, CPU BOARD must be eguipped with the ROMS
specified in the ROM Summary. Only jumpers W2, W5 through W7, W9, and
W12 should be connected. Substituted Wl for W2 when a 6802
microprocessor is used instead of a 6808 microprocessor.

Page 13
Switch Test: Paragraph 1. 1J9 (Rows) should be 1J10 (Rows).

Paragraph 4. Change 1P9 to 1P10 and 1J9 to 1J10.

Page 15
Under SYSTEM-9 MEMORY CHIP TEST:
1., HNo indication, U20 Game ROM 1 faulty.

Solenoid Diagrams are reversed.

Page 17
Flash Lamp Connectiona:

1. Change 2.2, 1W to 5, 10W.
2, Change 330, 1W to 330, 7W.

Page 27
1. Item #34 Transistor, Power, 2N6057 NPN.

Page 32
1. HNote l: Should be 8A fuse not 7.5A.

2. Transformer 7T1 should be 5610-09563-00.
3, Transformer 7TZ should be 5610-10355-00.
4. Puse F6 ,20A (at 3J9) is changed to jumper.
5. General illumination fuses at 3P8 are 5A SB.



SOLENOID LOCATION DIAGRAM

SOL.,
RO.

QO =~ O U0k W N

FUNCTION

Outhole

Ball Ramp Release
Left Eject Hole
Right Eject Hole
"T" Drop Target
3-Bank Drop Targets
Up Post

Down Post

Space Flash Lamps
Shuttle Flash Lamps
General Illumination Relay
Not Used

Gate

Insert Flash Lamps
Bell

Coin Lockout

Left Kicker

Right Kicker

Left Jet Bumper
Bottom Jet Bumper
Right Jet Bumper
Not Used

ASSEMBLY NO.

SA-23-850-DC

8G1-23-850-DC
SG1-23-850-DC
8G1-23~-850-DC
SA5-24-750~-DC
SA3-23-850-DC
8G-23-850-DC

SM~29-1100-DC
5580-09555-00
S2-35-4000~-DC
S¥~-29-1000-DC
SM-35-4000-pC
5G1-23-850-DC
SG1-23-850-DC
SG1-23-850-DC
SG1-23-850-DC
5G1-23-850-DC
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PLAYFIELD PARTS
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PART NO.
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12.
13.
14,
15.
16.
17.
18,
19.
20.
21.
22,
23.
24.
25,
26.
27
28.
29.
30,
3l.
32,
33.
34,
35,
36.
37.
38.

FUNCTION

Ball Guide

Bumper Post

1* Rubber Ring
1-1/2" Rubber Ring
Jet Bumper

1-1/4" Rubber Ring
2-3/8" Rubber Ring
Ball Eject - L
Wire Ball Guide
Stand-up Target
Ball Guide

2" Rubber Ring
Wwood Rail 37-7/8"
Flpr. Ball Guide
Flpr. Assy.
Anti-Rebound

Wwood Rail 8-3/4"
Flpr. Ret. Frme
Gate

Wire Ball Guide
Wwire Ball Guide
Ball Guide

Wire Ball Guide
3/4" Rubber Ring
3-Bank Drop Target
Stand-up Sub-Assy.
wood Rail 3"

Ramp Assy.
Stationary Tgt.
Spin Target

Ball Guide

Ball Gate Brkt.
Ball Gate Wire
Light Hood

Light Hood

l-Bank Drop Target
Flpr. Assy.

Ball Eject

ASSEMBLY

D-10562
A-8701
23-6302
23-6304
B-9414
23-6303
23-6306
B-9361-L
12-6647
A-9618
B-10559
23-6305
11-790-A
B-10569
C-9953-L
12-6463
11-790-D
A-8108-R
A-10607

12-6466-4

NO.

12-6469-17

B-10560

12-6466-8

23-6301
D-9355

A-4834-J-

11-790-B
D-10654
A-10618

1

B-9655-535

C-10561
01-8043
12-66438

03-7034-9
03-7037-9

D-9612
C-9952-R
B-9361-R



PLUGS & JACKS

METAL PINS
_ 8822-09076-00

METAL PINS

5822~09077-00

| 5793;&:125-00
5790-09090-0Q
§792-09103-00 6 PN ™ .

4 PIN 5790-39"009-00 -
. N ® PI

. : 57062 '3:104 00

| 5790-09088-00
1 5792-09105-00 15 PIN
9 PIN 5790-09087-00
"5792-09106-00 - I8 PIN
12 PIN
5792-09107-00
5ad 15 PIN o
METAL PINS
5820-09080-00
METAL PINS 5821-09081-00
—5820-09078-00
AREL=09UTR=gD 5792-09110-00
3 PIN FEMALE
METAL PINS

$792-09125-00
I PIN FEMALE

5791-09124-00
) PIN MALE

METAL PINS
5820-09080-00C

5821-09081-00

5792-09319~00
4 PIN FEMALE

5791-09320~-00
4 PIN MALE

METAL PiINS
5820-09080-00

rSBZI-OQOBI-OO

6 PIN FEMALE

5781-09316-00
6 PIN MALE

METAL PINS
3820-09078-00
5821-0%079-00

5792-09084-00
5792-09096-00(BLACK)
i5 PIN FEMALE

5791-09093-00
5791-09095~ 00(BLACK)

I5 PIN MALE

METAL PINS
5820-09080-00
5821-09081-00

5792-09108-00
6 PIN FEMALE

. 5792-09317-00(RED)
8792-09318-00(BLUE)

5820-08080-00
$821—-09081-00

METAL PINS
5820-09078-00

5621-09079-00

8791-09188-00
4 PIN MALE

METAL PINS
5820-09078-00

582i-09079-00

oC
Ce

5791-09138-00
9 PIN MALE

o
©
METAL PINS
5820-09078-00

5821-09079-00

5792-09098-00

5792-09100-00(BLACK)

5792-09340-00(GREEN)
24 PIN FEMALE

!
5791-09087-00
5791-09099 - 00{BLACK)
5791-09339 -00(GREEN)
24 PIN MALE

5792-09109-00
I2 PIN FEMALE

5792-09182-00
4 PIN FEMALE

5792-09139-00
9 PIN FEMALE

METAL

5791-09111-00

3 PIN MALE

5€20-09078-00
5821-09079-00

5791-09192-00
6 PIN MALE

METAL PINS

$820-09078-00
56821-09079-00

METAL PINS
5820-09078-00

5821-09079-00

5792-~09133-00
12 PIN FEMALE

5791-09132-00

12 PIN MALE

5791-09101-00
36 PIN MALE

5792-09102-00
36 PIN FEMALE



ROM Summary

IC DESCRIPTION

Game-ROM 1 16Kx8 ROM

Sound ROM 16Kx8 ROM

Speech ROM 4Kx8 ROM

Speech ROM 4Kx8 ROM

Speech ROM 4Kx8 ROM
NOTICE

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

Connector Code

WILLIAMS USES A SPECIAL TECHNIQUE to name plugs
and jacks. Each connector receives a number, a
letter and a number. A hyphen separates the plug or
jack-designation from the pin number.

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

[1 131 is board 1, jack 1 (a CPU-Board jack).
[] 3P6 is board 3, plug 6 (a Power-Supply plug).
[] J-designations refer to the male part of a
connector.
[] P-designations refer to the female part of a
connector.
[] 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)
11-(not assigned)
12-Speech Board
13-(not assigned)
14-(not assigned)
15-Flipper Power-Supply

TYPE

27128
27128
2532
2532
2532

NUMBER BOARD PART NO.

u20 CPU A-5343-10767
u49 CPU A-5343-10768
U4 Speech A-5343-10785
Us Speech A-5343-10786
Ué Speech A-5343-10787

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

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

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

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.

Replacing System-9
Circuitboards

CPU BOARD. Your level-9, D-10535 CPU Board must
be equipped with the ROMs specified in the ROM
Summary. Only jumpers W1, W3 through W7, W9,
W12, W14 and W15 should be connected. Substitute
W2 for WA when a 6802 microprocessor is used
instead of a 6808 microprocessor.

DISPLAY BOARDS. Use the C-8363 board and 7-digit
slave displays—5670-09439-00. Also use C-8365 board
and 4-digit display—5670-09448-00.

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

SPEECH BOARD. Your C-8228 board must be
equipped with the ROMs specified in the ROM
Summary.



Game Play

$-H-U-F-F-L-E SPELLOUT: S-H-U-T-T-L-E value is selected
randomly at the start of each ball. Hitting right-ramp
target re-selects value. Hitting “T” drop target last
awards 100,000 bonus.

STOP & SCORE: Center-ramp shot freezes rolling
numbers in score displays and awards frozen value.

HEAT SHIELD: Center-ramp shot raises heat shield
between flippers.

SPINNER: Drop-target three-bank increases spinner
value.

EXTRA BALL: Right ramp scores extra ball after
multiplier reaches 7X or spinner reaches 7,000.

Game Operation

GAME-OVER MODE. Turn the game ON. The PLAYER-1
score shows 00, player scores display the high score
and the GAME-OVER lamp lights. 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 may be won (and coins
are rejected) while the coin-lockout coil is
de-energized.

GAME START. Push the CREDIT button. A start-up tune
is played, a ball is served, and the CREDIT display is
reduced by one. PLAYER 4 UP flashes until the first
scoring-switch is made, and the BALL-IN-PLAY
display shows 1. Additional players may enter the
game by pushing the CREDIT button before BALL 2 is
displayed.

TILT.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 his turn. The slam tilt on the

coin door returns the game to the Game-Over Mode.

END OF GAME. Match digits* appear in the
BALL-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 score you beat in the displays.”

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

* indicates adjustable feature.

8

“cheater” plug to defeat the ground pin on line cord,
and DO NOT cut off ground pin.

ENTERING GAME-OVER MODE. With the coin door |
closed, plug the game in and turn it ON. The game
should come on in Game-Over Mode.

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) 1‘urn
the game OFF and 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
reentered.

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

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

B. No voltage. Matching polarity, replace diode
D3 (type 1N4148) on your CPU Board. Now
recheck the voltage at pin 24 of chip U18.

Bookkeeping Mode

(FUNCTIONS 01-17)

4. Set the AUTO-UP/MANUAL-DOWN switch to
AUTO-UP and press ADVANCE. Test 04 is indicated
in the CREDITS display, Function 00 in the MATCH
display, and the game-identification number in
the PLAYER-1 display.

2. Press ADVANCE to display desired functions on
the MATCH display (See the Bookikeeping Table
below). Now record the corresponding totals
(number of coins and total paid-credits) from the
PLAYER-1 display. (To review a total that has been
advanced past, use MANUAL-DOWN and press
ADVANCE).

3. Use MANUAL-DOWN and press ADVANCE to
display Function 50 in the MATCH display.

4. Returning to Game-Over Mode:
A. Use AUTO-UP and press ADVANCE.
B. OR: To zero bookkeeping totals and return to
Game-Over Mode, (1) use AUTO-UP, (2) press

the credit button to display 35 in the
PLAYER-1 display, and (3) press ADVANCE.



Bookikeeping Table

FUNCTION | PLAYER-| DISPLAY

PLAYER-2 DISPLAY

04 00 | Game Identification (2535 3)

-04 02 | Coins, Center Chute
04 03 | Coins, Right Chute
04 04 | Total Paid-Credits
04 05 Special Credits
04 06 | Replay-Score Credits
04 07 Match Credits
04 08 | Total Credits
04 09 | Total Extra Balls

04 10 Ball Time in Minutes
04 M1 Total Balls Played
04 13 Backup High-Scores

04 414 Replay-Level 1
04 15 Replay-Level 2
04 46 Replay-Level 3

04 17 Replay-Level 4

04 01 Coins, Left Chute (closest to coin-door hinge) —

04 42 Times MULTI-BALL™ play was achieved

04 43 | Times extra-ball ramp was lit from 7X multiplier

04 44 | Times extra ball ramp lit from drop targets

04 45 Times S-H-U-T-T-L-E was completed

04 46 | Times S-H-U-T-T-L-E extra-ball was earned

04 47 Times drop-target three-bank was completed (open gate)

5+6+7+13

0:42 3,4
Times Exceeded
Times Exceeded
Times Exceeded
Times Exceeded

NOTE: Percentage of 'fr"e'e plays for function 04:08 will appear in Player-4 display.

Game-Adjustment Procedure

FUNCTIONS 13-41

Coin door must be open fo change settings

1. Use AUTO-UP and press ADVANCE. Test 04 is indi-
cated in the CREDITS display, function 00 in the
MATCH display, and the game-identification num-
ber in the PLAYER-1 display.

2. To raise the function number in the MATCH display,
use AUTO-UP and push ADVANCE. To lower the
function number, use MANUAL-DOWN and push
ADVANCE.

3. With the desired function indicated in the MATCH
display, raise the value in the PLAYER-1 display by
using AUTO-UP and pressing the credit button.
Repeat this step until all adjustments have been
made.

4. Hold down ADVANCE until Function 50 is indicated
in the MATCH display. From Function 50 you can
return to Game-Over Mode or restore factory set-
tings. Perform either of the following as desired.

5. To return to Game-Over Mode use AUTO-UP and
press ADVANCE.

6. To restore faCtory settings and zero bookkeeping
totals:

A. Using AUTO-UP press the CREDIT button until 45
is indicated in the PLAYER-1 display.

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

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

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

E. Press and HOLD High-Score Reset to replace the
high score(s) with the backup high score(s). A
sound will be made.

High Score(s) to Date

Function 12 determines whether or not
the game remembers the highest
scores.

No High Score to Date feature:
1. Enter function 12.

2. Press credit button until the Player 1 display is
blank.

3. Use AUTO-UP and ADVANCE to exit to game over.

To use the Four Highest Scores feature:
1. Enter function 12.

2. Press credit button until scores appear in ALL
FOUR PLAYERS score displays.

3. Use AUTO-UP and ADVANCE to step to function
413. Function 43 has 5 sub-functions (0-4)
displayed in the Player 2 score display.
sub-function 0 shows number of credits won from



the High Score to Date feature (in the Player 1 be awarded for each of the top 4 scores that is

display). Sub-functions 41-4 show (and allow you beaten. The maximum number of credits
to adjust) the four Backup High Scores. These are awarded for high-score-to-date is determined by
the values that are restored when you press AND function 40.

HOLD the High-Score Reset button.
5. Setting function 40 to 0 allows the use of the

Use AUTO-UP and the credit button to change high-score feature WITHOUT awarding any
any of these values. At game over, 1 credit will credits.

Game-Adjustment Table

FUNCTION DESCRIPTION FACTORY SETTING!
42 Highest Scores ?
13 Backup High Score(s) 4,500,000

(Refer to discussion on High Score to Date features)

14 First Replay-Level 1,200,000
15 Second Replay-Level or Second-Highest Score 00
16 Third Replay-Level or Third-Highest Score 00
17 Fourth Replay-Level or Fourth-Highest Score 00
18 Maximum Credits 30
19 Standard and Custom Pricing-Control . 01/02
20 Left Coin-Slot Multiplier 04/01
21 Center Coin-Slot Multiplier 04/10
22 Right Coin-Siot Multiplier 01/03
23 Coin Units Required For Credit 01/01
24 Units Required For Bonus Credit 00/00
25 Minimum Coin-Units 00
26 Match 00

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

02: Fancy Match

27 Special 00/02
00: Awards credit

01: Awards extra ball
02: Awards points

28 Replay 00/02
00: Awards credit

04: Awards extra bali

02: No award
29 Maximum Plumb-Bob Tilts (including warnings) 03
30 Number of Balls 03
31 Game-Adjustment #1 - Shuttle-Award Frequency for Special 10
00: Never

01-05: Not Often
06-10: Occasional
11-15: Frequent
32 Game-Adjustment #2 - Shuttle-Award Frequency for Extra Ball 14
00: Never
04-08: Not Often
09-16: Occasional
17-20: Frequent
33 Game-Adjustment #3 - Spinner Setting 01
00: Spinner award starts at 100; extra ball at 7,000
01: Spinner award starts at 1,000; extra bali at 7,000
02: Spinner award starts at 100; extra ball at 7,000
03: Spinner award starts at 1,000; extra ball at 7,000
34 Game-Adjustment #4 - Gate Setting 01
00: At beginning of each turn, gate is closed
01: At beginning of each turn, gate is open
02: At beginning of game, gate is open.

(Gate position is stored in memory from ball to ball.)

Continued on p. 11



Game-Adjustment Tables confinued

FUNCTION DESCRIPTION FACTORY SETTING'
35 Game-Adjustment #5 - Flipper-Lane Setting 01
00: Lanes light with 4X scoring
01: Lanes light with 5X scoring
02: Lanes light with 6X scoring
03: Lanes light with 7X scoring
36 Game-Adjustment #6 - Jet-Bumper Setting 00
00: Jet bumpers light one at a fime (whenever the
three-bank target is completed.)
04: All three jet bumpers are lit the first time the
three-bank target is completed.
37 Game-Adjustment #7 - New Or Old-Gate Setting 00
Nofte: The old gate energizes to let the ball drain.
The new gate energizes to return the ball to the flipper.
00: For games with old gate
01: For games with new gate
38 Game-Adjustment #8 - SpinnerrMemory Adjustment 00
00: Spinner value isn’t retained in memory
01: Spinner value is retained in memory
39 Game-Adjustment #9 - Extra Ball Award When U-S-A Is Lit 01
00: No extra ball
01: Extra ball lights with 7X scoring
02: Extra ball lights after 7X scoring is achieved
40 Maximum high-score credits 04/00
00: Displays high scores without credit payouts
41 Maximum Extra-Balls at any time 04
42-48 Foreground Bookkeeping-Totals (See Bookkeeping Table)
49 Not Used
50 Special Function
15: Auto-Cycle Mode
35: Zero bookkeeping totals
45: Restore factory settings & zero bookkeeping totais
To use ONE high score value: NOTES
1. Enter function 42. 4. The second factory-setting value is with jumper
W5 on the CPU Board removed. (German games).
2. Press credit button until a score value appedars |
ONLY in the Player 1 display. 2. Functions 14 through 17 (replay levels} may be
| set to any multiple of 100,000 points.
3. Use AUTO-UP and ADVANCE to step to function
13. Function 43 shows the number of credits won 3. Setting functions 14 through 47 (replay levels) to
from the High Score to Date feature in the Player zero disables the replay-score point.
2 display. The Player 1 display shows (and
allows you to adjust) the Backup High Score to 4. High scores are displayed or suppressed by
Date. (This is the value that is restored when you adjusting function 12: Use AUTO-UP and press
press AND HOLD the High-Score Reset button.) CREDIT repeatedly until the number of high
| scores you wish to show (0, 1 or 4) appears on
4. Use AUTO-UP and the credit button to change the the displays. Now retum to Game-Over Mode.
Backup High Score to Date. At game over, the
number of credits indicated by function 40 will
be awared if the high score is beaten,
5. Setting function 40 to 0 allows the use of the

high-score feature WITHOUT awarding any

credits.

1



Pricing Table

*Indicates standard settings by adjusting ONLY function 19

Coin-Door | Function
Mechanism Games/Price 19 20 24 99 23 24 25
Twin Quarter “4/25¢, 4/$1 9 1 4 9 : | 0 0
or “4/50¢, 2/$1 3 1 4 1 2 0 0
Quarter, A/50¢, 2/75, 3/4x25¢ 0 3 15 3 4 15 0
Doliar, 2/25¢, 8/54 0 2 8 2 1 0 0
Quarter 1/25¢, 3/50, 6/51 0 1 4 1 1 2 0
(USA and Canada) 1/25¢, 5/$1 0 1 4 1 1 4 0
1/50¢, 3/51 0 1 4 1 2 4 0
1DM, 5DM, 2DM “1/4DM, 3/2DM, 10/5DM 2 1 10 3 1 0 0
1/2x1DM, 1/2DM, 3/5DM 0 3 15 6 5 0 0
(West Germany) 2/ADM, 5/2DM, 14/5DM 0 43 65 26 5 65 0
1F, 5F, 10F (France) 1/3x14F, 2/5F, 5/10F 4 2 10 20 5 20 0
25-Cent “4/25¢, 4/1G 0 1 0 4 1 0 0
1-Guilder (Netherlands) 1/25€, 5/1G 0 1 0 5 1 0 0
5-Franc, “A/5F, 2/10F 0 1 0 2 1 0 0
10-Franc (Belgium) *4/10F 8 1 0 2 2 0 0
AF, 2F (Switzerland) 4/1F, 3/2F 7 3 0 é 2 0 -0
Twin 100-Yen (Japan) 2/100Y 3 1 4 1 2 0 0
Twin 100L (Italy) +4/200 Lire 3 1 4 1 2 0 1)
20¢, $1 (Australiq)  +4/40¢, 3/$1 5 1 0 é 2 0 0
10P, 50P (UK) -4/10P, 5/50P 6 9 5 1 1 0 0
Any Free Play set function 48 to 0 for free play

Game Pricing

PRICING MADE EASY. Function 19 allows a shorthand
method of setting the pricing functions. If a number
from one to eight is entered into function 19, a
corresponding standard setting (shown in the
pricing table above) will be entered into the game.
The rest of the pricing functions are automatically
set for that standard.

FOR CUSTOM SETTINGS first set function 19 to zero.
Then set the remaining values according to the
pricing table.

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¢.

UNITS REQUIRED FOR BONUS CREDIT (function 24) is
the number of games that must be purchased before
a free game is awarded. The factory settings for this
function is 0, which means the function is disabled.

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.

12

Diagnostic Procedures

DISPLAY TEST

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

2. Use AUTO-UP. Displays shouid sequence from all
0's through all 9's. 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 Test) 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 the numbers 04-06.

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

resume sequencing.

3. 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.




WORDS ROM NO. TYPE| BOARD
One ud 2532} Speech
Two Us 2532| Speech
Three ud 2532| Speech
Four Uéb 2532| Speech
Liftoff Ué 2532| Speech
Abort v4 2532| Speech
Reaqdy U4 2532| Speech
Pilot U4 2532| Speech
Airlock U49 27128 CPU
Open U49 27128 CPU
Close u49 27128 CPU
Scream (sound) U49 27128 CPU

LAMP TEST

1. Refer to your Lamp-Matrix Table for lamp
numbers and wiring. CPU-Board connections at

jacks 1J6 (columns) and 1J7 (rows) are also

shown there.

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

flash.

SOLENOID TEST

1. Refer to your Solenoid Table for solenoid
numbers and wiring. CPU-Board connections at

plugs 1P41 and 1P12 are also shown there.

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

subtest 25.

3. Special soienoids (jet bumpers, kickers, etc.)
aren’t pulsed during the Solenoid Teslt. Instead,
you must check these solenoids manually: Press
on their trigger switches or pull their
switch-trigger lines low.

4. To continuously pulse a single solenoid use

MANUAL-DOWN. Press ADVANCE to sequence
through controlled solenoids one at a time. Use

AUTO-UP to resume sequencing.

SWITCH TEST

4. Refer to the Switch-Matrix Table for switch

numbers and wiring. CPU-Board connections at
jacks 1J8 (columns) and 1J9 (rows) are also
shown there.

(From Solenoid Test) Use AUTO-UP and press
ADVANCE. Test 03 should 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 g switch is opened, its number is

- removed from the sequence. When all switches

are open, the BALL-IN-PLAY display is blank and
the sounds stop.

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 in a row are
indicated with only one switch closed, check for
a short between the column wires.

FOR MULTIPLE INDICATIONS check the column
wire for a short to ground.

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

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

For example, on the Switch-Matrix Table notice
that placing a jumper between 1J9-pin 1 and
1J8-pin 2 should produce an indication of switch
09 being closed.

AUTO-CYCLE MODE

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

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

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).

This sequence is repeated until the game is
turned off and on.

13



System-9 Solenoid Table

14

SOL. WIRE CONNECTIONS DRIVER | SOLENOID
NO.| FUNCTION COLOR CPU PLAYFIELD/ TRANS. | PART NO.
BOARD CABINET
01 | Outhole GRY-BRN | 1P11-1 8P3-1 Q47 SA-23-850-DC
02 | Ball-Ramp Release GRY-RED | 1P11-3 8P3-2 Q46 SG 4-23-850-DC
03 | Left Eject-Hole GRY-ORN | 1P11-4 8P3-3 Q49 SG 1-23-850-DC
04 | Right Eject-Hole GRY-YEL 1P14-5 8P3-4 Q50 SG 1-23-850-DC
05 | “T" Drop-Target GRY-GRN | 1P11-6 8P3-5 Q39 SA 5-24-750-DC
06 | 3-Bank Drop-Target GRY-BLU 1P14-7 8P3-6 Q40 SA 3-23-850-DC
07 | Up Post GRY-VIO | 1P11-8 8P3-7 Q41 $G-23-850-DC
08 | Down Post GRY-BLK 1P44-9 8P3-8 Q42 SM-29-4100-DC
09 | Space Flash-Lamps BRN-BLK 1P12-| 8P3-9 Q54 -
10 | Shuttle Flash-Lamps BRN-RED | 1P12-2 8P3-10 Q55 -
11 | General lllumination BRN-ORN | 1P12-4 3P7-1 Q56 5580-09555-00
12 | Not Used BRN-YEL 1P12-5 8P3-12 Q57 -
13 | Gate BRN-GRN | 1P12-6 8P3-13 Q58 $Z-35-4000-DC
14 | Insert Flash-Lamps BRN-BLU 1P12-7 8P3-14 Q59 -
15 | Bell BRN-VIO | 1P12-8 7P1-17 Q60 SM-29-1000-DC
16 | Coin-Lockout Coil BRN-GRY [ 1P12-9 7P1-18, 7P2-4 Q61 SM-35-4000-DC
*47 | Left Kicker BLU-BRN 1P-19-7 8P3-17 Q75 $G1-23-850-DC
*48 | Right Kicker BLU-RED 1P-19-4 8P3-18 - Q77 $G1-23-850-DC
*49 | Left Jet-Bumper BLU-ORN | 1P-19-3 8P3-19 Q79 SG1-23-850-DC
*20 | Lower Jet-Bumper BLU-YEL 1P-19-6 8P3-20 Q81 $G1-23-850-DC
*21 | Right Jet-Bumper BLU-GRN | 1P-19-8 8P3-12 Q83 $G1-23-850-DC
*22 | Not Used BLU-BLK 1P-19-9 8P3-22 Q85 -
— | Top Flipper - FL23/600-
30-2600-50VDC
— | Right Flipper* BLU-VIO [ 4P19-1 7P4-7 - FL23/600-
30-2600-50VDC
— | Left Flipper* BLU-GRY | 1P19-2 7P1-9 - FL23/600-
30-2600-50vVDC

*NOTES TYPICAL WIRING

1. Special-switch connections for solenoids 17 thru 21
are as follows:

17—ORN-BRN—2P1-5, 8P3-24 ORN-BRN o/ O-BLK (GRD)
18—ORN-RED—2P4-7, 8P3-25
19—ORN-BLK—2P41-8, 8P3-26 SWITCH
20—ORN-YEL-—2P1-6, 8P3-27

SPECIAL
219—ORN-GRN—2P1-2, 8P3-28 SOLENOIDS

2. FLIPPER COILS. This game requires 50-volt flipper ﬂ’ﬂ"_ﬂjﬂ‘ﬂ’
coils. For proper operation, the replacement part
shown MUST be used.

3. Flipper-button connections: :étg:gk)%
Right—ORN-VIO— 2P2-9, 7P1-7 GRY-BRN RED (B+)
Left—ORN-GRY—2P2-8, 7P1-9 —ﬂh——

4. Typical wiring for solenoids and special switches
follows. CABINET

SOLENOIDS

BRN-BLK E RED (8+)



SYSTEM-9 MEMORY-CHIP TEST Press the
DIAGNOSTIC button on the CPU Board. The following
indications are provided.

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

1-U18 CPU-Board lockup; also check
memory-protect circuit and U418 CMOS RAM for
stuck bits

2-U20 Game ROM 1 faulty

3-U20 Game ROM 1 faulty

4-U19 Game ROM 2 faulty

5-Coin-door closed, memory-protect circuit faulty, or
U418 CMOS RAM faulty

No indication-U20 Game ROM 2 faulty

SOUND-SECTION TEST FOR SYSTEM 9

1. PRESS THE DIAGNOSTIC BUTTON SW2 on the CPU
Board. Several electronic sounds should 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 Seif Test): Check the sound-select
inputs (pins 2 through 9 of U 43) to see if they
pulse during Test 00.

3. NO SOUND: Check the -12V-supply voltage on the
CPU Board. If this voitage is low (or AC ripple
seems to0 high)...

A. Check the gray and gray-green fransformer
secondary wires for 18.7VAC,;

B. Check the -42V filtercapacitor C7 on the
CPU Board;

C. Check for excessive AC (over 0.75 VAC)
across C7 on the CPU Board.

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 lap of the volume control. DO NOT use @
soldering iron of over 40 watts. Cordiess models
will NOT work here.

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, try the test again
with the volume control turned halfway up.

PiA

FROM +5VDC

CONTROLLED-SOLENOID LOGIC
FOR “ON” STATE

+38vDC

+5vDC +5vDC +5v0C

ﬂ— SPECIAL
SOLENOID “"ON"
O

7402 2N440I l
\_g TIP122

IN THE SOLENOID-OFF STATE, (1) the PIA line goes low.
(2) Meanwhite the BLANKING signal remains high. (3)
The rest of the signals reverse their phase.

SPECIAL-SOLENOID LOGIC
FOR “ON” STATE

+38vDC
Q

+5vDC

CONTROLLED
SOLENOID "ON"

Il

JL
—BLANKING N L
™~

7408 2N-
4 40t

| [ TiIPI22

IN THE SOLENOID-OFF STATE, (1) the switch trigger
(eq., kicker switch) goes low. (2) Meanwhile the PIA
line remains high. {3) The rest of the signals reverse
their phase. (These six solenoids aren’t pulsed during
the Solenoid Test. Instead, you must check them
manually: Press on their trigger switches or pull their
switch-trigger lines low.)
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System 9 Lamp-Mairix Table

EEEE—
1 2 3 4 5 6 7 8
YEL-BRN | YEL-RED | YEL-ORN | YEL-BLK | YEL-GRN YEL-BLU YEL-VIO | YEL-GRY
147-1 1J7-2 1J7-3 1J7-5 1J7-6 147-7 1J7-8 1J7-9
Spinner Outlane Stop & Bonus
Bumper 1000 X2 Shut Score X2 8,000
17 25 33| AW,y | Plld 4 57
H R/Jet Spinner Shuttle Bonus Bonus
Bumper 2000 20,000 1,000 9,000
18 26 34 42 50 58
U Bot Jet Spinner Shuttle Bonus Bonus
Bumper 4000 50,000 2,000 10,000
19 27 35 43 51 59
High- T Gate Ex Ball Shuttle Bonus Bonus
Score-To Open When 100,000 3,000 20,000
1J6-4 Date 12 20 28 Lt 36 a4 52
RED- Shoot 6X T U Shoot 50,000 Bonus
5 GRN A?ain X2 Lane Again Bonus 4,000
1J6-6 I (Insert) g 13 21 29| PV 37| HO 45 53
"RED- Ball- 7X L S Stop & 100,000 Bonus
In-Play Lane Score X2 + Out- 5,000
6 14 22 go| (nstigg| LnS 46 54
Up Flipper- E A Insrt Extra Bonus
Post Return Lane Tail Eng Ball 6,000
X2 2| Lns 45 23 31 39 a7 55
Release Left Right Bonus Insrt Scores Bonus
Multiball |  Lock Lock Holdover Tail Eng Special 7,000
wi g 16 24 32 X2 49 48 56
System 9 Switch-Matrix Table
1 2 3 4 5 6 7
GRN-BRN | GRN-RED | GRN-ORN | GRN-YEL | GRN-BLK | GRN-BLU GRN-VIO
1J8-1 1J8-3 1J8-4 1J8-5. 1J8-7 1J8-8
Plumb- Outhole S " Left Left Flipper Play-
Tilt Target | Jet Drop- (Lane Field
1 9 17 25| 19 33| Cho) 4y | Tt 4
Ball- Top H Right Cenmter Bot-L Not
Roll Ball Target Jet Drop- Standup Used
Tit 5| Ramp g, 18 26| 19 34| SV 42 50
Credit Middle U Lower Right Mid-L Not
Button Ball Target Jet Drop- Lwr S/U Used
3| Ramp,, 19 7| 19 35| SV 43 51
Right Lower T Left Ball- Mid-L Not Not
Coin Ball Drop Outlane Shooter | Upr S/U Used Used
a| Rampgy| Tl o9 28| lan® gg| SV 4 52 60
Center Right T U Spinner Ramp Not ‘Not
Coin Outlane Target Lane (Lower Used Used
5 13 21 29 37| W 45 53| ~ 6t
Left Left L S Ramp Center Not Not
Coin Flipper Target Lane Bull’s- Standup Used Used
6| Pt 1 22 30| ®° ag| SV 46 54 62
Slam Right E A Left Upr-R Not Not
Tilt Flipper Target Lane Kicker Standup Used ‘Used
7| Ret 45 23 31 39| SV g 55 63
High- Left Right Ramp Right Lwr-R Not Not
Score Eject- Eject (Upper Kicker Standup Used Used
Reset g Hole 46 Hole o4 SW) 39 40 Switch 49 56 64

16
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= 8Ll 8L2 8L3 8L4 8L5 8L6E 8L7 8L8 aL9 8LIO0
JOUTHOLE BALL LEFT RIGHT T 3-BANK UP DOWN SPACE SHUTTLE
9-PIN RAMP EJECT EJECT DROP DROP POST POST FLASH FLASH
m— TRANSIS;‘%[; il 1Pl e o , [RELEASE] HOLE HOL,E TARGET TARGET - . |LAMPS | LAM'PS
- ' N * I ya
Q48 )) 3 | | GRY-RED SOL.2 2|2 | ¢
Q49 3| 4 >m3 | 3
Q30 Sl |SHERY-YEL soL4 2|2
Q39 & || GRY-GRN SOL5 P
Q40 ; 7 | S| GRY-BLU SOL 6 : 6 | &
Q4! S| 8 |HGRY-VIO_soL.7 ¢l 7 le
Q42 S| o [S{eR¥-BLK SOL.8 PRP:
V4 9 7
{|10] €
9-PIN ' eLi4
5 Tpid eLil 8LI2 8LI3 l 8LI5 8LI7 8L (8 sLI9 sL2l 8L22
DRIVE TRANSISTOR A IGENERAL NOT GATE INSERT BELL LEFT RIGHT LEFT RIGHT NOT
' Q54 S > BRN-BLK SOL.9 ILLUM. USED FLASH IKICKER KICKER JET JET USED
» Q58 5|2 [SIeRN-REDSOL.IO RELAY LawPs
. Q56 212 |<IBRN-0RG SOL.i1 elule + T _ * — — *
¢ Q57 315 |S[BRNYEL sOL.12 21 2
7y, Q58 S| g | SLBRN-GRN SOL.I3 3 | ¢
- Q59 S| 7 |S|BRN-BLU SOL.14 Clial ¢
T Q60 {|g [{]BRN-VIO soL.15 DIRTYP:
<I 4 7 $
{17 ] €
O N
@ 9-PIN § 18 | €
S DRIVE TRANSISTOR e |PI9 19 | &
a Q75 3|7 [>}Bu-BRN spsoL.| 20| €
&) Q77 S|4 |S}BLU-RED sPsOL.2 {la1| €
Q79 S| |$|BLu-ore sesoL 3 {|22| € _
Q8! Sle |SIBLUYEL sp soL.4 |
Q8s 4 5 {| BLU-BLK SR SOL. 6 | - - SOL.B+
Q83 4 {|BLU-GRN SP SOL.5 . RED
== $ g {|orG-GRY
l I ] Zore-vio TYPICAL
9 9O AL Pe 7 ¥ SOLENOID
— |rvv|'~n | CONNECTIONS
LZ_ |
9-PIN
SOL.
1J18  IPI8 DRIVE
SP SOL.-6 SW 3| g [ HfORGELU SESOL.~6OW 29| ¢ o
SF SEL% S S| g [S]ORG-GRN SRSOL.-5SW 7zl & "
PS5 L o | S| ORG-YEL SPSOL-4SW > o 7
SP SOL <3 SW $| o [SIoRG-BLK sPsOL-3sw Y e 3
5B BIS <5 g ; - ,<, ORG-RED SP SOL-2SW 225 b
8Rl i 00 00 355 900
100 8SWES e 8SW66 peswer paswes 7 8swes ;:esvrro
+ LEFT - RIGHT + LEFT i LOWER + RIGHT + NOT
RIGHT [~ | 791 7PI Izz I - i i Izz PAMPER Izz BUMPER I e R--o
;bggrpoENR ) 7 > ORG_V‘O e — o o - - -— - e b= - - = -
* FLASH LAMP
CONNECTIONS
5 BLU-GRY ¢| 32] ¢ BLU-GRY | SoL
LEFT . -
FLIPPER ORG-GRY DRIVE
BUTTON | :
E.O.S. } 3;?3 ' E.QO.S. } 8L24
RIGHT
FLIPPER FLIPPER
P/O3J3 P/O 3P3 8P2 842
FLIPPER 3| e > BLU ¢|23} ¢ BLU
B+ FROM GRY GRY
POWER SUPPLY 25 |2 ‘ |24 & , _ . ,
System 9 Playfield-Solenoid & Special-Switch Wiring Diagram 17
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SWITCH LOCATION DIAGRAM

SWITCH

NOC. FUNCTION ASSEMBLY NO.
1 Plumb Tilt A-8476

2 Ball Roll Tilt B-8537
3 Credit Button B-8536

4 Right Coin Switch 5647-10141-00
5 Center Coin Switch Blank for Domestic
6 Left Coin Switch 5647-10141-00
7 Slam Tilt SW-1A-127

8 High Score Reset 5641-09369-00
9 Quthole A-10417-

10 Upper Left Ball Ramp 5647-09957-00
11 Center Ball Ramp 5647-09957-00
12 Lower Right Ball Ramp H-8659

13 Right Outlane B-8677

14 Left Flipper Return Lane B-8410

15 Right Flipper Return Lane B-8677

16 Left Eject Hole A-9381-L

17 *S" Target A-9618

18 *"H" Target A-9618

19 *U"* Target A-9618

20 *T" Target A-9613

2] *T" Target A-9618

22 *L" Target A-9618

23 "E* Target A-9618

24 Right Eject Hole A-9381-R

25 Left Jet Bumper B-8928

26 Right Jet Bumper B-8928

27 Bottom Jet Bumper B~-8928

28 Left Outlane B-8410

29 *U" Lane B-8410

30 *S" Lane B-8410

31 "A" Lane B-8410

32 Long Ramp Upper Switch B-8410-1

33 Left Drop Target A-9417

34 Center Drop Target A-9417

35 Right Drop Target A-9417

36 Ball Shooter Switch B~8677

37 Spinner B-8307

38 Ramp Bulls Eye A-10618

39 Left Kicker B-8284

40 Right Kicker B-8284

41 Right Flipper Lane Change B-9951

42 Bottom Left Standup Switch B-4834-K

43 Left Lower Standup Switch B-4834-K

44 Left Upper Standup Switch B-4834-K

45 Long Ramp Lower Switch A-10594

46 Center Standup Switch A-4834-J

47 Upper Right Standup Switch A-4834-J

48 Lower Right Standup Switch B-4834-K

49 Playfield Tilt B-3306

50-64 Not Used
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LAMP LOCATION DIAGRAM

LAMP
NO.

@~ AN W

FUNCTION

Game Over

Match

Tilt
High-Score-To-Date
Shoot Again
ball-In-Play

Up Post

Release

2X

3X

4X

5X

6X

7X

Flipper Return Lanes
Left Lock

lsl

IHI

IUI

lTI

lTl

ILI

lEl

Right Lock

Left Jet Bumper
Right Jet Bumper

Bottom Bumper

Gate Open

*U" Lane

*"S" Lane

"A" Lane

Bonus Holdover
Spinner 1,000
Spinner 2,000
Spinner 4,000

Extra Ball When Lit
Shoot Again

Stop & Score

Insert Panel

Insert Panel
Qutlane Shuttle Arrow
Shuttle 20,000
shuttle 50,000
Shuttle 100,000
50,000 & Bonus H/Over
100,000 + Outlanes
Extra Ball

Scores Special

Stop & Score

1,000 Bonus

2,000 Bonus

3,000 Bonus

ASSY. NO.

A-8271

AB271 & A-8262
A-8271
A-8882
A-8265
B-8443

A-8265

8-8443

A-8449
B-8443

»
L
A-8265
24-6416 & 24-6549
24-6416
A-8265
B-9558~-40

A-8265

A-8449

A-8265

A-8271 & A-8262
A-8271

A-8265
B-9558-21

B-8443

A-8265

B-9558-33
B-9558-32
B-9558-33

4,000
5,000
6,000
7,000
8,000
9,000
10,000
20,000
30,000
40,000
50,000
60,000

Bonus
Bonus
Bonus
Bonus
Bonus
Bonus

Bonus

Bonus
Bonus
Bonus
Bonus
Bonus

See
See
See
See
See
See
See
See
See
See
See
See

50
51
52
50
51
52
50
51
52
50
51
52
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RAMP FINAL ASSY: D-10654 POST AND GATE ASSY: A-10607

1. A-10591 Ball Gate Assy 1. 02-3133 Post

2. A-10647 SWw & Cable Assy 2. 12-6652 Gate

3. B-10648 Shuttle & Sw Assy 3. 20-8846 Palnut

4, 01-3670-1 Switch Plate - Flat 4, 20-8713-25 Crescent Ring

5. 03-7925 Shuttle Ramps

6. 12-6653 Sw Actg wire Form BALL GATE ASSY-COMP: 8-10609

7. 4106-01033-08 SMS #6 x 1/2 P-TH-A

8. 31-1006-535-2 Scrnd Plastic 1. B-10608 Ball Gate Sub-Assy
9. 31-1006-535~-06 Scrnd Plastic 2. A-10606 Armature Assy

10. 31-1000-535-7 Scrnd Plastic 3. $2-35-4000-DC Coil Assy

11. 31-1006-535-8 Scrnd Plastic 4. 1096 Spring

12, 4005-01051-12 MS #5~-40 x 3/4 SL-RH 5. 4008-01053-36 MS #8-32 x 3/8 SL-BHBR
13, 4005-01052-04 MS #5-40 x 3/4 SL-PH 6. 4701-00003-00 LW #8, Split

14, 4106-01018-04 SMS #6 x 1/4 P-PH-ST 7. 4700-00089-00 .172 x 7/16, 16 Ga
15. 4405-01117-00 Nut #5-40 Hex

PLAYFIELD ASSEMBLIES

SPIN TARGET ASSY: B-9655
1-BANK DROP TGT ASSY: D-9612

1. 01-7649 Mounting Brkt
l. 01-7572 Tgt Retaining Bar 2. 03-7796 Tgt Shaft Washer
2. 01-7689 Coil Support Brkt 3. 12-6620 Sw Actuator Wire
3. 01-7575-2 Drop Tgt Frame 4, 31-1019-535 Screened Target
4, 01-7688 Adjustment Brkt - RS
5. 03-7479 Drop Tgt Guide B8ALL EJECT ASSY, L/R: B-936l1
6. 10-128 Kicker Spring
7. A-9548 Coil Stop Assy 1. A-6949-L/R spring Plate
8. A-9613 Sw & Brkt Assy 2. A-6950-L/R Mounting Brkt
9. B-9534 Drop Tgt Assy 3. A-7471-L/R Eject Cam Assy
10. B-9744 Reset Fgr Sub-Assy 4. A-8050 Coil Plunger
11. SA5-24-750-DC Coil Assy 5. 10-320 Spring-Eject
12. 4006-01003-14 MS $6-32 x 7/8 Lg. P-PH-S 6. 12-6227 Hair Pin Clip
13, 4006-01017-04 MS #6-32 x 1/4 Lg. P-RH-S 7. 4700-00030-00 17/64 x 1/2, 15 Ga
14, 4106-01001-07 SMS #6 x 7/16 Lg. P-PH-A 8. 4700-00103-00 17/64 x 1/2 x .015
15. 4006-01005-06 MS $6-32 x 3/8 Lg. P-PH
16. 4700-00076-00 .156 ID x .312 OD x .0418 THK AUTO BALL RETURN ASSY: B-8039
17 4701-00002-00 LW # 6, Split
1. A-6378 Mouting Plate Assy
3-BANK DROP TGT ASSY: D-9355 2, A-8335 Coil Plunger Assy
3. 4006-01003~03 MS #6-32 x 3/16
1. A-8037 Coil Stop Assy 4, A-6889 Kicker Lever Assy
2. B-8451 Drop Tgt Assy 5. A-8038 Coil Stop Assy
3. B-9354 Sw Mtg Brkt & Sw Assy 6. SA-23-850-DC Coil Assy
4, SA3-23-850-DC Coil Assy 7. 03-7176-1 Striker Ring
5. 02-3972 Drop Tgt Plunger 8. 10-101-4 Splring Reset
6. 01-6450-3 Tgt Retaining Bar 9. 20-8712-25 "E® Ring 1/4
7. 01-6451-3A Coil Support Angle
8. 01-7036 Reset Plate JET BUMPER COIL ASSY: B-9415
9. 01-7567 Drop Tgt Frame
10. 03-7479 Drop Tgt Guide 1. B-7417 Brkt & Stop Assy
11. 4006-01017-04 MS $6-32 x 1/4 P-RH-S 2. 01-1747 Coil Retaining Brkt
12, 4006-01003-15 MS 4#6-32 x 15/16 P-PH-S 3. 01-5492 Armature Link Steel
13. 4106-01001-07 SMS 46 x 7/16 P-PH-A 4. 01-5493 Armature Link Bakelite
14, 4410-01132-00 Nut #10-32 5. 02-3406-1 Coil Plunger
15, 4700-00023-10 13/64 x 5/8 16 Ga Washer 6. 10-32%6 Armature Spirng
7. SG1-23-850-DC Coil w/ Nylon Tube
8. 4006-01017-04 MS #6-32 x 1/4 P-RH-S
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BILL OF MATERIAL
ITEM] ITEM [FART NO.  [oesiemarion DESCRIPTION REQ'
} ! I 51510468 -00 CREDITMATCH SLAVE PC. BOARD |
- | l ¢ I - (o} ISPLAY - |
% '&Mﬂﬂ 7 DIGIT DISPLAY L g ::-.:?m.-oo 4F01::‘: ':I:PL:: === |
4 [sre-cena-xe JI_ PIN RIBBON HEADER [ 4  |svar-omams-00 J1 20 PIN RIBBON HE 4 DER |
S _Joy-sve-e CAPLUG L4 5 [23-GS40 FOAM DISPLAY - FRONT |
6 03-1813-2 CAPLUG i
|
Ve r - - —
P | 7 —7 =, g -Il _jé‘ \ ‘6'9‘_ 7 N~ EEE S— ~{5-
L | 7 b | ﬂ ﬂ ﬁ / ///// b ﬂ |
0,00 00 00! ~ 58§ BG
l W | | ﬂ U U f /\ M
{ ﬂ /A— /— g\ ), =X \@ 7~ N Zam— \\ LNy TN \@
= \\\;\ /f;, L\\@ = \\\\\ /ﬁ/// \
\\\-. ..-//// \\\ ‘ M
~ i - — \Q".;-;—_n_’,/, _ _} \ \\\‘_‘;—; - ‘:'___/7/_ / \
i N S YT
'QP— i ) — B Ly - - - - |
! |
| l
——=SKA DIGIT [T=p UNITS
(_ EUNHS SELECT : 10
— 100°'S _ (——= g,
SELECT : o
—_ 10000'S =3
100P00'S SEGMENT [ ——=¢, D
=D = T ™ — k—l SELECT s
=3 3{3632 30 [28 [26 [24 Ji6 [ia Jo |21 =1
N _ 1,000,000'S 1000005 10,000's 1,0008 100'S 10'S UNITS |—oW| =D G
——2)=1Q0V KEEP ALIVE (CATH) E7 a_ 22 ol _——) 17 39 36 |35 a3z [Ro |29
t ﬁ U OW?2Z N 7 ~
3 | lj ' |
—V > — |
6| o {‘; [‘; ~I00V KEEP ALIVE (CATH) l = = Sy (22
PALIVE(A q () IS — I 10 [0 IS
_‘9__. ( ol =V Ve 8
b T 15 133 B 13 | ——5,+100V KEEPALI/E ANODQE ()_{ 00
( G
C_=%&r
—=»t — c A L L ’
E =17
=9
—— F
SEGMENT _ C___—?E}g R
AELEGT C =% SEGMENT =D 0
—» " SELECT | =
A .
= —=®
g, COMMA =2
S ——2o 2
C = NC. DIGIT ——® UNITS
C =2 SELECT 10S
(=

C 8364 PLAYER SLAVE DISPLAY C 8365 CREDIT/MATCH SLAVE DISPLAY

28  Slave Display Diagrams



_QIB_
T |
!
|
I
S

i LT
] 7

43MV3dS Py 0 { D 5
13INISVYO Ol _ e e e e e e o i e e et o e el v
AN AVd NI 11vd 7 SLIQ3ND
sr-udib' A P, t
T X183 %
v 33a-as 9T 1S ]
| “ _ N3A-XM19 oIdny m
T 240! 2rol Z3 =
N o= &
g = n D ~
+ A o
£ |—.l Hh N Fa a N
W3ILSAS 5g 488 >
AERRR I —
OO WEN — DO OpHN N— /114340
ary ird
AVd NI T vE ovn_m AAa-a3u |7 |0 9 Mou 8rb
| ommru
T NIYOY 100HS .“_“m NNO-O3M >|6 S Mo ﬁt B € YTANOD—] I
L - ek
3H0S HOIH bt Tar-asg |2 |9 Y Mo¥ 6 380HiS—| ¥ brey b ¥3Avid
., Y : ovie 5
T L ndm TRECEI e ¢ 3gouis—| ¢
T SLNANI } ¢ Faouis—| 6
18 HOLYN >t Wia-a3a || 9 2 Mod 3g041S) ¢ 3aocuis-|oi| SF*
el %% el B
f * >1 S 1 MOM €1 380MIS—{ ¢l
¥3A0 3NVD Nug-a3y : &
™Y 106 - AVIdSIA H3LSYWN erol e wanya
9N >+l 9702 S| 3IB0HILIS —| 9I
| 380MILIS —1 Ll
Iy >tei 109 ! 28| YHNNOD —| 8BI
-+ —1 ? JH 1 —weoow 0|7 ik .
& & dE e ?u & G ovae's
Fl Ir Ih. 5 . | ¥3AVd 2 H3aAVYd
—_ — LI - 1 & NuS % n\ EB\:
: N o 8l
— 1 T 3 |G — ﬁ Nua-1Hm || ° G
@S E a3 g ovae's
|
SHECHSS - Srprangs NS 3 L Ll & fb Nug a3 _\_
Id6
_\o O |2
av3in Q3 o ©
| Nid o o
0O O
o O
o O
ININO3S B 0z INIWO3S ®© 02 ° o
Juswbag e 02 SLINN 6l SL1INN 6l o o
sHun 61 IN3IWD3S g 81 IN3WD3S q 8l oo
yolew Juawbaeg q 8l J/N Ll D/N Ll 61| o o |02
uawbag b Ll INIWD3S 2 9l AIN3IND3S O gt
wawbag o gl S0l Sl S0l Gl SHOLIO3NNOD
aAllyY daay AQOL+ Gl YWWOD 4! VYAWOD i GrS - 1IrG
wawbag p vl S,001 el S.001 €l 8rY 'vry — IfY
yolew S.0L €l JAINY 433X AOOL+ 2l JAITY d33X A0OL+ 4
wawbag 2L S.000'1 bl S.,000'L 1L v ivi3d
juswbag o Ll INJWO3S P ]t AN3IWDO3S P ol
juswbag e "] $.000°01 6 $.000°01 6
siun 6 IN3IWO3S 2 8 IN3WD3S 9 8
SOl 8 (D/N) AOOL+ L (D/N) AOOL+ L
upain { tuawbas q L IN3IWO3S 6 9 IN3WO3S b g
. iuawbag p ) J/N S O/N S
wawbag 0 S IN3IWO3S ) 12 INIWD3S } v
juawbag b6 4 $,000'000't € $,000°000°L €
juswbag 2 > JAIY 433X AOOL- Z JAITY 433N AOOL- Z
dAllyY daa) AQOL- 2 $.000°001 1 $,000°001 L
(Wpai)) wawbag 1
(HOLVYW/11Q34D) Srs/sry (Z H3AVd) Zrs/zry (L H3AVd) LPS/LIY
& _ b &
\V P - e - — - . &/ - - B - )
| [ [ P | [ ——— I |
I T D TR M e T L T Ty s v e 2]
300i16 ‘ImoNLE  3eod pm .- umob - wmox - umom i | [ wes OMiS 38OMLS umom»m 360M1S 3E0MIS 3GOMLS ,380u1S | ers

BEOOOEE U® | |BOgBEEE "
ﬁlmtmm mm@-T¢;LEE | O 0|

b~

— ———— — — —  S— ——— —— —
.lll.l' — — —— — — — — —

¥ ANV C# SHIAV1d € ANV L# SH3AV1d

29

Insert Board Wiring Diagram



DIGIT
INPUT

DOT INDICATES

ALL IC'S WITH
PIN NO. {

S BILL OF MATERIAL
. ITEM PART PART REQ'D
NO. NO. DESIGNATION DESCRIPTION NO.
1 5760~-09461 BARE P.C. BOARD 1
F 2 5310-08971 IC9,I1IC10,1IC11 MC14069 HEX INVERTER 3
3 5310-08970 IC3, IC4 MC14543 BCD TO SEVEN SEGMENT 2
O LATCH/DECODER/DRIVER
\ 4 5680~-08969 IC1l, IC2 UDN~7180 GAS DISCHARGE 2
DISPLAY SEGMENT DRIVER
i : 5 5680~-08968 I1C7,1C8,1IC12,1C13 UDN-6184A OR UDN-6118A GAS 4
(o b , DISCHARGE DISPLAY SEGMENT DR.
- 6 5310-09450 ICl4 MC14081 QUAD 2-INPUT AND GATE 1
H/ s 7 5010-08981 R1-R14 RESISTOR,FC,10K OHM, 14
AQOB+ V> et 5%, 1/2 WATT
20 19 < —e = 3 i 8 5075-09135 2Rl IN4740A ZENER DIODE 1
= x = 10V, 5%, 1 WATT
- 0 N ’ O 9 5043-08980 21,C2 C5 THRU C8 CAPACITOR, CERAMIC, 0.0l MFD., 6
- S0V, +80 -20%
i o - 10 5010-09035 128, R29 RESISTOR, FC,47K OHM, 2
> 5 e S%, 1/4 WATT
< —_— ’
- < 0 11 5010-09086 R17 RESISTOR, FC, 6.8K OHM, 1
r- 5%, 1/4 WATT
o v r = = = = - N &N N N 12 5010~-08982 R18 THRU R27 RESISTOR, FC, 3 MEG. OHM, 10
- | aserh 5. C ® B Ny L e L L BB o 5%, 1/4 WATT
YA 2 = ° 8 - 5 wJ ‘5.‘:-' e @ 13 5791~09437 J1 THRU J4, J8 20 PIN RIBBON HEADER 5
v o = O ( 5 28 O O 8 m_ 14 5010-09149 R1S5, R16 RESISTOR, FC, 15K OHM, 2
IANY d33x] N Owww 5%, 1/2 WATT
e R R - 15 5010-09534 W1, W3 RESISTOR, O OHM 2
- |
0 -
i E P N . ~ .
&) p
S 13| ¢ 5 o e 5 k
> pd
o < % 1*2) < L
A | & a A >
o of _ 3 &
%) o< I¥ | -— €l 5 vy \
= x 5 ) DIGIT CROSS REFERENCE
x - XA
e = o— 24 |— Zl =— tIY i 7-SEGMENT STROBE
>0 = > | o | DIGIT DECODER/DRIVER | (DRIVER)
X < o = . ZIN 11— a1 Credit 10's IC4/iC2 1(IC13)
Q= g kN = R owls <% Credit Units IC4/IC2 9 (1IC12)
= v @ |3 2[nZS Match 10's IC3/iC1 1(C7)
uJ -—
s g— 914 — e Z— ¥ — %5 v = 8?:0- Match Units IC3/IC1 9 (1C8)
AO6 + W O of 3 W & TLISEH > #1 1.000.000 IC3/IC? 2(IC13)
ANV dAIN| = - v — pM |— > 5_, CId |—= oy Ve f@) #1 100,000's IC3/IC1 3 (1IC13)
| O2Y W o ol o & B o #1 10.000's IC3/IC1 4 (1C13)
50 | Z|0 ?Q = B > #11,000's IC3/1C 5 (IC13)
9 o L o— Ol¥ — i = #1 100's IC3/1C1 6 (1C13)
a 2 L 7 3 #1 10's 1IC31C1 7 (1IC13)
N o n s 2 b - #1 Units IC3/1C 1 8 (IC13)
N o a = . = ¥2 1,000,000’ 1C3/IC 10 (1IC12)
L Zd & |» < ~ #2 100,000's IC3/1C1 {11 (1C12)
Ul o | IBu] & |E 2. X |z #2 10.000's IC3/1C1 12 (1C12)
|5 [1°PH B [Z o ¢ | #2 1,000's IC3/IC1 13 (1IC12)
J| < i 2 X < #2 100's IC3/C1 14 (1C12)
o G L (] = #2 10's IC3/IC1 15 (1C12)
= = = g = #2 Units IC3/IC1 16 (1C12)
o | M - #3 1.000.000's IC4/IC2 2 (IC8)
2 1 Meo@liae 0 O % E% 2 6l 0C = #3 100.000's IC4/IC2 3 (IC8)
e O ! o #3 10,000’ IC4/1C2 4 (1C8)
=035 L T Y L O #3 1,000's IC4/1C2 5 (1C8)
ACOI- & o = © > #3 100's 1C4/IC2 6 (1C8)
JAINY 433X W X a 1S i 5 | =8 #3 10's IC4/I1C2 7 (1C8)
bt 2 = o >l33 Y S #3 Units IC4/1C2 8 (1C8)
G Sq o Wola® © Za =3 o #4 1.000.000's 1C4/1C2 10 (1C7)
oo =0 W+ = I1J= w #4 100.000's IC4/1C2 11 (IC7)
v X +ju coo=o0 V v #4 10,000's IC4/1C2 12 (IC7)
. e €2 — I - O #4 1.000's 1C4/1C2 13 (IC7)
0 A OOI— = < ¥4 100's IC4/1C2 14 (IC7)
o o JAITY d33NN O . #410's |C4/1C2 15 {1C7)
i_ 3 i & o - #4 Units IC4/IC2 16 (IC7)
v} < #1 Comma -/1C1 2.5 (tC13)}
- o #2 Comma -/IC2 10.13 (IC12)
L Wl #3 Comma -/1C1 2.5 (IC8)
- 2 #4 Comma -/1C2 1013 (IC7)
< g
a o
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El_le

COMMA |42 = IMS +90V |
@J5-18r — =y i L] Jl'l IBMS | T+gov ‘
aGee (—7|___ oV N “—7 10 2 O SEAE B PLAYER#4
STROBE 16 @JET®- 9 >0° X = E / STROBE 15 ﬁ 10
L* = i 3 4 7 STROBE 14 = e
- IC7 |is / STROBE 13 @13-TD
. ’ \ 4 s {Eg!:” ) 1,000
STROBE 18 (&J5-16)- s Dot 1 X 3|UDN6IB4 fiI6  / STROBE @3 10,000
STROBE 14 (@JB-17) >o 3 7/ STROBE 10 @Ja-3) 1,000,000
2 5 B \i I 7 4+20vDC TYPICAL @320 A'
@B H— :
STROBE I3 9 — . BLANKING = OV —@J4® 8
STROBE 12 I 10 +0.3VDC TYPICAL BE] AL ELD) ¢!
12 @D 9 BLANKING = OV = IC4-1C2 GRTD O
STROBE 1| @JB-B——21 9 >0'2 T E'
C6.,0! +0Y A F'
14 = 14 J @J8-1> NC
STROBE T 9 8 :
iR G 9 ? 2 :é = +90V % N
7 7 NC
L ? Ics |13 -100 RIS
—— I 1 - 6 ' iMec  @i4-D NC
STROBE @ m—-bo = 5] UDNE184 :: KEEP ALIVE (ANODE)
— 13 12 4 A CVLED)
WA KEEP ALIVE (CATH)
o @ED— Do =, : ; A
STROBE 6 @IE@-——}O ’ 3 STROBE 8 @IETD UNITS
STROBE 5 3 4 PR STROBE 7 -
STROBE 5 @)= 10 10 19 STROBE 6 -@5® 10
i —— I 2 = 100
STROBE 4 (I8 b T R28 8 1 e % 1,000
c7.0l 47K 7 12 . @53 10,000
s 2 lo 4 | o2 k3 Shmee SR 0
STROBE = 3 N4 4 = L Slupneiss 2 1,000,000
STROBE 3 (4J8-D—ICI IC14 |14 ) 4 15 ¢ AFED A
7 7 409 —T-ca l 8 ¢ B'
2 s : 7 b ©
STROBE 2 (4JB-8r - 1> 10 I-O' 3 G IC4 —1C2 D'
sTROBE 3 @IE-D— 11 >0l [ %.%\ Is E
s I = . 2
STROME | AIED) °>oa i N ¢
, 16 NC
COMMA 3+4 (@J5-] A o [¢] STROBE
@25-D- - ! ] N T | = STROBE 15 — COMMA
47K 2] IC3™ gjl2 P 1 RI9 :g
(@J6-D——Nc 12 |13 MC 13
4 14543 12 | MEG
@AE2 ik O +90V = ' ud [} : 15 = ICI3 h3 - M——GJ3-12) KEEP ALIVE (ANODE)
GTEY 8V £ IN5240 ICl4 TisL 14 5] UDNEIB4 14 - AAM——@J3-2) KEEP ALIVE (CATH)
+I0V 408I LEp 9 = R23
@ ——NcC 3 ) & 7 IMEG  PLAYER %2
AR5 AMOUND f | 4 = UNITS
L = 2 10
D I O F e T |d o STROBE |4 8
= Wl Wi Wl w STROBE |3
i = 1,000
CATHODE KEEP ALIVE (~I00V) ’ s ?0 AT (e § § § § STROBE 12 e
.0|I - n RIS=PK  re  FIHEE STROBE || 100,000
BLANKING © | 2 3 4 5 6 7 8 8 5 3 2 Mvv RI I vy | @ STROBE 10 loc;oooo
= | a 13 74 AMA ’ ’
+5VDC OV +5VDC OV +5VDC OV +45VDC OV +45VDC| OV +5vDC [4 2 13 R2 PY A
Al @I+ . A 6] A
1 — | +5VDC OV OV +5VDC+SVDC OV OV +5VDC+SVDC| OV ov = ! I :é i ICI :‘; A :2 +1 & :
7180 ANN- T B3k
el — +SYDC OV OV OV OV 45VDC +5VDC +5VDC +5VDC | OV OV )\ 2 cMCI4588 ;9 3 1] AAA-DD 1 o—| E3FICI < D
i - VDC_ OV OV OV OV OV OV OV OV #5VDC +5VDC | 6] f:i d | :g AN :3 * ﬁ
2 \ } o
14069 BL 9 ° i e 1 » G
! <3 ’ o .
USING DISPLAY DIGITS TEST 2 1 L3 1 = > COMMA
PULSING FOR OV METER INDICATION ! o NC
HIGH FOR +5V METER INDICATION 100V A NC
i KEEP ALIVE (ANODE)
et 10 R oy e AM——@T5-2) KEEP ALIVE (CATH)
I.OI ¢ RIS=ISK RIS R24
= 5 6 2 A ‘ | MEG ~ PLAYER# |
RBI o> o 5 = RS — o @I UNITS
T (12 4 $TRORF 7
A2 @JT-9 ® A b * AAN L g @J-1% 10
l oLl 6 T1C2 I3 Aan-R10 e STRORE B = 100
B2 AT® * B Ic6* [i0 41 7180 IS DLl & JTROBE 5 % 1,000
2 16 RI2 -
2 @QJT-D— = sch°'4555 e-l% 31' = o @ ‘.mqagh <4J1-3) 10,000
b2 @B - D ha 2 7 WL ~ o @JI-) 100,000
I BL 9 ; e , —@JI=3) 1,000,000
3 Ls +5v:f>c <9 97VDC 52VDC [ L e =
= = _ = @D B
BLANKING @J7-3)— s TYPICAL ON. TYPICAL ON @GR ¢
RI7 OV OFF. OV OFF 1C3-1C|
—@JI-® D
% USE EITHER IC3 & IC4 OR IC5 & IC6. 6.8K .L_L PULSING WHEN ON.
(DO NOT INTERMIX OR USE ALL FOUR AT THE SAME TIME). c2 DISPLAY 8- @iL-8) E
= .0l I ALL SEGMENTS ON R28 R27 : @J=%) F
DISPLAY |~ | MEG >| MEG m G
= |ie i ONLY b AND ¢ ON
5 DISPLAY 2- ¢ OFF ) o = O fo) ) o) (N - @JI-TD NC
K - i =1 LD q 5 DISPLAY 5~ b OFF  CREDIT/ MATCH oy o oy e e s e I A R N GI-T® COMMA
b BALL INPLAY DISPLAY S5 2 ARRERR R RS R RR @JI-%) NC
] T J < < VAVIVAVAS R2I
1c4e* ¢ IMEG @7 NC
| | 2C dl@ §ﬂ-"’-‘”£’3;‘.‘ LWwooO®C O, L ome® : @J[-12) KEEP ALIVE (ANODE)
g] MCl4543¢113 5529 oo =i @JI-2) KEEP ALIVE (CATH)
L4 1 14 o a IMEG
PH g il H
>3 =
Ll.l Ll
S G
=T L&)

- SPARES




7Pq4 7J4 7P3
wHT-ReD [] [ )]
|1 ] € —— AEL <| |
WHT-RED ¢|a |d—ne WHT-RED || ,
ON-OFF ¢
SWITCH \f
A.C.
FUSE BLK
2| 2 lel=e. WHT-RED |2
VRI LFI 1. FrT
W
z| LINE < L
J| FILTER |3 TN\
WHT WHT-RED
} 5 ——N.C e ]
LINE UTILITY k * 519
PLUG OUTLET
: d GRN
WHT-RED <|3 f WHT-RED [ | 3
—
NOTE 3
NOTES:
. FOR 105 OR 17V.A.C., 7.5A FUSE ANOD
I30V. VARISTOR 5017-09044 ARE USED.
2. FOR 210 OR 233VA.C., 4A FUSE AND
275V. VARISTOR 50IT-09063 ARE USED.
3. JUMPER WIRES ON 7P3 AND TPS SHOWN WITH
SOLID LINES ARE CONNECTED FOR
H7V.A.C. OPERATION. ONLY THE ONE
SHOWN WITH A DASHED LINE IS
CONNECTED FOR 220V.A.C. OPERATION.
4. FOR LOW-LINE CONDITIONS (105 OR 210V.A.C)
MOVE BLK-WHT WIRE FROM 7TTI-4 TO 7TI-3
AND MOVE 2 WHT-RED WIRES FROM 7TI-8
TO 7TI-T.
75 7J5
YEL [T, QYEL
WHT-REDL | 4 | ¢
WHERERp | 2 | €
r._-.--l
SH—
5 | &
| 6 6
WHT-RED __2 3| ¢

POWER WIRING
771 (6510-09563-00) T Y Fi aps 4P7
.—I
g 90VA.C. <[4 1€ +100vD.c. |—HOQvDE. >{ 4 | >-REN _2 f
-100V.D.C. _
10 WHT 9 |d SUPPLIES }—100V.D.C 1313 slorewwrBik [ T l¢ | wasrer mispLay
T B 6 [>T <3
A —P] ! AL <|s
743 15 GRY 2l 7ASB +8V.0C. O 1
il o N\ 9
= ' 53 VA.C Nl +5V.D.C. 2VD.C
18 GRY-WHT ¢|eld I +12VD.C. +12V.D.C,
> 1 o = -12VD.C.
€ = 7ASB SUPPLIES | -—j2vD.C.
It | €& —aN\p— 3# 3p3
L
A PO PO NC—K |6 [¢4—nc ne—l 1 | > —ne
6PI 6JI LAMP el B S o 8P3
— RECTIFIER 6J1 6P| Ne— | 7 |&4—NC Ne—P] 2 D>1—NC
3 || ALBLU < |5 | ¢ Ac. \'1;’ b NC.—K | | [€&4—NcC. 1|3 >ELE [ o0 RN B LD
13.5V. A.C. I NC.—< | & |€—NC. g3 — 5] e | >BED ¢|36 soL. B+
¢|BLE-WHT 45 % o oy t — V1OLsf, 1y <le | SAsB +18V.D.C.
rd .
Elkdk +|eci RED %Pl
= —Pl7 > ¢ 3 SOL. B+ CABINET
30,000 F2 -
AC. Ol:: 2.5ASB OLENOID | +28V.DC. RED o i’
-+ 3| 1 2| &= N\ = ' +—p <24
J ? < B+
f“i“"m U R NC.—P
I3 RED P NC.—< | 3 | &—NcC. NC—P
g |2 | € ol | il
’ 25.5VA.C. sz fau ™ L . ”’Jﬂ .
14 RED Fe
< | 3 | € o= <4rar2 S | ! KEY—1<{ 2
(JWHT RED 8 L S5 ————1¢| 2 — ]
N———1¢
€ e ~ > " e ; +I6V.D.C. f B : gawe
.y NN Q |3 |[6T— > i tamwpB+ K - SROUND
NC. —1<| 4 | NG 4 ~ (|7 | BOARD —~—| 7
NG —K | | | €—NC. > N L < 8 —|
NC—HK|8 |Y—NC £ _ N <|s —|
I 5 e =N KEY —1<| 3 — /
5| 2 | >BLK L))
5] 3 | BLK ey
3P9 9 Fé 5| 4 | >{BLK A
17 YEL y 20A e N
2 S\ p- 2 o
g
g,;'s.,“gt'c' , 306l 3Pe
9' (S i 5| o [>]eRY M)
| I “leRY \ el |
[ p GRY N~ SOLENOID
| _ i : Tery ; j 2 Ireround
— P | % {lery \ .
N-C.——-( 2 | €— gll?ECIAL 5 2 JJer WiiT
e RELAY 5| 2 | >{SRY-YEL
] s 5| 14 | >ELK
— 5|13 >-—:—I':':
3 i ;_B—T'!‘ il \
| 15 | M~—n.c. <|
i e — 3 - GROUND
\_.._..( <
N—1¢| |+supc. [CPRU-BOARD
\———-( )
KEY—<
¢|s -t2voe.
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Warnings & Notices

WARNING

FOR SAFETY AND RELIABILITY, WILLIAMS does not
recommend or authorize any substitute parts or
modifications of WILLIAMS equipment.

USE OF NON-WILLIAMS PARTS and modifications of
game circuitry may adversely affect game play, or
may cause injuries,

SUBSTITUTE PARTS OR EQUIPMENT MODIFICATIONS
may void FCC type-acceptance.

SINCE THIS GAME IS PROTECTED by Federal
copyright, tfrademark and patent laws, unauthorized
game-conversions may be illegal under Federal
law.

THIS “CONVERSION” PRINCIPLE ALSO APPLIES to
unauthorized facsimiles of WILLIAMS equipment,
logos, designs, publications, assemblies and games
(or game features not deemed to be in the public
domain), whether manufactured with WILLIAMS
components or nof.

WARNING

This equipment generates, uses, and can radiate
radio frequency energy and if not installed and
used in accordance with the instructions manual,
may cause interference to radio communications. It
has been tested and found to comply with the limits
for a Class A computing device pursuant to Subpart
J of Part 15 of FCC Rules, which are designed to
provide reasonable protection against such
interference when operated in a commercial
environment. Operation of this equipment in a
residential area is likely to cause interference in
which case the user at his own expense will be
required to correct the interference.

WARNING

FCC STICKER. Check the back of your game to see
that an FCC-certification sticker was attached to
your game at the factory. Al games that leave
WILLIAMS’ plants have been tested and found to
comply with FCC Rules. As the sticker is proof of this
fact, legal repercussions to the owner and distributor
of the game may result if the sticker is missing. If you
receive any WILLIAMS game (manufactured after
December 1982) that has no FCC sticker, call
WILLIAMS for advice or write us a note on your
game-registration card. Be sure the card bears your
game’s serial number.

CAUTION

RAISING THE PLAYFIELD. Take special care when
raising the SPACE SHUTTLE playtield. This game has
several fragile plastic pieces above the level of the
playfield. If the weight of the playtield were to rest
against them, these pieces might break.

RF-INTERFERENCE NOTICE

CABLE-HARNESS PLACEMENTS and ground-strap
routing on this game have been designed to keep
RF radiation and conduction within levels agcepted
by FCC reguliations.

TO MAINTAIN THESE LEVELS, reposition harnesses and

reconnect ground straps to their original placements
if they should be disconnected during maintenance.

NOTICE

SPACE SHUTILE, MULTI-BALL and LANE CHANGE are
trademarks of WILLIAMS ELECTRONICS, INC.

© 1984 WILLIAMS ELECTRONICS, INC.

Witliams @D
ELECTRONICS, INC.
3401 N. California Ave.
Chicago, IL 60618

(312) 267-2240

For service...
Call your authorized
Williams distributor



