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Table 4. Typical Voltage Measurements

METER MEASURE TYPICAL
VOLTAGE SETTING ACROSS READING

Unregulated +50Y dc (+) F5 +llY dc
Logic Supply (-) Ground

Logic B+ +lOY dc (+) 3J5-1 +5.IY dc
(Gray Lead)
(~) Ground

Lamp Supply +50Y dc (+) F3 +18Y dc
(-) Ground

Solenoid Supply +50Y dc (+) F2 +40Y dc
(-) Ground

Display Voltage +250Y dc (+) 3J5-4 CAUTION +100Y dc
(Brown-White lead) HIGH
(-) Ground VOLTAGE

-250Y dc (+) 3J5-3 CAUTION -100Y dc
(Orange and White- HIGH
Black Leads) VOLTAGE
(-) Ground

General lOYac (+) Fuse Card Fuse 6.3Yac
Illumination (-) Fuse Card Terminal

Slave Display Board
Proceed as follows:

1. Turn the game OFF.

2. Unplug the cable connected to the board.

3. Remove the four nuts and lockwashers that secure the
board to the nylon spacers on the insert door and
remove the board.

4. Position the replacement board on the spacers and
secure it using the four nuts and lockwilshers removed in
step 3.

5. Reconnect the cable unplugged in step 3.

6. Turn the game ON and perform display digits test in
accordance with procedures provided in Section 5.

Sound Board
When replacing the Sound Board, the replacement board
must be checked to make sure it has Sound ROM 1 installed
and has jumpers for ROM operation. In addition,
modification may be required to the Sound Board. Two
areas may require modification. The first reduces
susceptibility of the Sound Board to noise and consists of
adding two resistors and a jumper. The second improves the
quality of the sound at the speaker and consists of changing
two resistor values. Proceed as follows:

1. Turn the game OFF.

2. Unplug the three cables from the Sound Board.

3. Remove the four screws and star washers that secure the
board to its mounting bracket and remove the board.

4. If the replacement board is not equipped with Sound
ROM 1, remove the ROM from the old board and insert
it into the replacement board. Make sure that the notch
in the chip is at the right side.

5. Refer to Figure 9 and check the jumpers on the
replacement board. If the replacement board is not
jumpered as indicated, remove the four jumpers from
the replacement board and connect four new jumpers.

6. Inspect the replacement board. Ifit is equipped with two
fuses or if the modification indicated in Figure 9 have
already been made, proceed to step 11.

7. Connect a jumper on the solder side of the board
between pins 39 and 40 of 1C3.

8. Obtain two 10K, 10%, Y4-Watt resistors and connept
them as indicated in the unused IC pad. This completes
the modification to reduce susceptibility to noise. Steps
9 and 10 improve the sound quality.

9. Unsolder and remove R14 and R23 (lOOK).

10. Obtain two 4.7K, 10%, Y4-Watt resistors and solder
them in place of the resistors removed in step 9.

11. Position the replacement bo'ard on its mounting bracket
and secure it using the four screws and star washers
removed in step 3.

12. Reconnect the three cables unplugged in step 2.

13. Turn the game ON and perform the Sound Board Self
Test procedure.
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39 &. 40 ON
SOLDER SIDE o 0 0 0

J11, J14, J16 &. J18 REMOVE.D.
J12, J13, J15 &. J17 CONNECTED

Figure 9. Sound Board Modification and ROM Jumper Details

CPU BOARD SELF-TEST
A pushbutton switch on the CPU board is used to initiate the
CPU Board Self-Test. The coin door must be open to
perform this test. Successful completion of the test is
indicated by the LEDs blinking twice. Failure of a test is
indicated by one or both of the LEDs lighting and staying lit.
Proceed as follows:

1. Open the coin door.

2. With the game turned ON, locate the DIAGNOSTIC
pushbutton on the right side of the CPU board.

3. Momentarily depress the DIAGNOSTIC pushbutton.
The LEDs should blink twice and all displays should go
blank.

4. For the following indications of the LEDs, proceed as
follows:

OF}-< 0 Indicates ROM/PROM failure; one or more
ON _~ofICI7,IC20, IC21, IC22, and IC26arefaulty.

,'T" Isolate the faulty chip(s) by substitution.

ON ~"IndicatesRAM failure (lC13 or IC16), replace
OFF 0 the CPU Board.
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ON -.- Indicates CMOS RAM (lCI9) or PIA I (ICI8)
ON ~_failure. Replace the CPU Board.

I

5. If the LEDs come on and stay on when the game is first
turned ON or the LEDs remain off when the
DIAGNOSTIC pushbutton is depressed, refer to Table
13 in the troubleshooting charts that follow.

SOUND BOARD SELF-TEST
The Sound Board Self-Test exercises Sound Board circuitry
and causes a continuous sound to be emitted. This sound can
be used for checking amplifier circuitry and for adjusting the
volume. Proceed as follows:

1. Perform CPU Board Self-Tests.

2. Momentarily depress the diagnostic pushbutton on the
Sound Board.

3. If no sound is produced check the setting of the volume
control and the power and speaker connections to the
Sound Board. Also check that the jumper connector
lOP4 is in place. If this does not resolve the problem or if
a sound is produced from the self-test, refer to Table 14
in the troubleshooting charts that follow.



TROUBLESHOOTING CHARTS
Tables 5 through 14 are used in conjunction with the
diagnostic test described in Section 5 to isolate problems and
repair faulty games. For specific problems with:

Lamps-See Table 5
Switches-See Table 6
Solenoids-See Table 7
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Master Display-See Table 8
Player Display-See Table 9
Game Operation-See Table 10
Game does not operate or blows fuses-See Table 11
Losing memory-See Table 12
No response to CPU Self-Tests or intermittent operation

See Table 13
Sound-See Table 14

Table 5. Lamps
(Place Diagnostics in Test 01)

1 LAMP 4-8 LAMPS ALL LAMPS GENERAL ILLUMI.

Always OFF Always OFF Always OFF Always ON
1. Check Bulb 1. Check wiring (broken 1. Check fuse 3F3 on Power Normal Condition
2. Check Diode (Observe wires) Supply

Always OFFPolarity) 2. Check Connectors (2J5, 2. Check for +18 VDC on
3. Check wiring (broken 217) fuse 3F3 to ground 1. Check Fuse on Fuse Card

wires) 3. Replace Driver Board 3. Check Connector 3J4 2. Check for +6.3 VAC

Glows DIM 4. Check Connector 3. Check Connectors (313)
Glows DIM 8P2/812 4. Check Connectors 9Pl
1. Check Bulb (correct 1. Check wiring (broken 5. Check wiring (broken or and 8P2/812

#bulb) wires) shorts) 5. Check wiring (broken or
2. Check Diode (Observe 2. Check Diode 6. Replace Driver Board short)

Polarity) 3. Check Connectors (2J5,
3. Check wiring (shorted 217) Glows DIM Glows DIM

wires) 4. Replace Driver Board 1. Check line voltage 1. Check line voltage

Always ON Always ON
2. Check for +18 VDC on

1. Check Diode (Observe 1. Check wiring (shorted fuse 3F3 to ground

Polarity) wires)
2. Check wiring (shorted 2. Check Diodes

wires) 3. Check Connectors (2J5,
2J7)

4. Replace Driver Board

All lamps are N44 or equivalent
All diodes are IN4001 or equivalent

Table 6. Switches
(Place Diagnostics in Test 03)

1 SWITCH 4-8 SWITCHES ALL SWITCHES

Always Actuated Always Actuated Switch Closure Displays 1. Check adjustments
1. Check contacts 1. Check adjustments Multiple Switch Numbers 2. Check Connectors 2J2,
2. Check shorted wires 2. Check shorted wires on 1. Check adjustments 213, are not exchanged

Never Actuates
playfield or to 212, 213 2. Check shorted wires on 3. Replace Driver Board

3. Replace Driver Board playfield or to 2J2, 213
1. Check adjustment 3. Replace Driver Board
2. Check broken wires Never Actuated
3. Check for open diode by 1. Check adjustment Switch Displays Incorrect

jumpering across diode 2. Check broken wires on No.
and actuating. playfield or 212, 213 1. Check correct switch

3. Check plug 8Pl/8J1 for chart for game and check
broken wires or pushed adjustment
out pins 2. Incorrect wiring on play-

I 4. Replace Driver Board field 2J2, 213, or 8P1/ 8J1
3. Check Connector keying
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Table 7. Solenoids
(Place Diagnostics in Test 02)

1 SOLENOID ALL SOLENOIDS

Never Actuates Always Actuated Never Actuated
1. Check solenoid Chart to verify 1. Shorted wire for that solenoid 1. Check for +28 VDC on Power

number correct and in use 2. Shorted driver for that solenoid on Supply fuse 3F2 to ground
2. Broken wire to solenoid Driver Board-replace Driver 2. Check fuse 3F2 on Power Supply
3. Shorted diode across solenoid Board 3. Check Connectors 313 and 3J4 on
4. Shorted/ burned out solenoid Power Supply
5. Open driver for that solenoid- 4. Check Connector 2J9, 2JIO, 2J11,
, replace Driver Board 2Jl2 for broken/ shorted wires.

5. Replace Driver Board

FLIPPERS

ONE FLIPPER BOTH FLIPPERS

Never Operates Never Operate
1. Switch contacts on flipper button open or out of 1. Check Fuse 8FI on Playfield and 6P2 connection.

adjustment. 2. Diode or resistor in driver circuit shorted.
2. Shorted diode across coil. 3. Relay 2ZI on driver board faulty.

Flipper Weak
4. Other fault in driver circuit. Replace driver board.

1. Switch .contacts on flipper button out of adjustment or Operates with Game Over, etc.
pitted contacts. 1. Replace Driver Board

2. End of stroke switch on solenoid not adjusted
properly.

3. Check connections on solenoid and check for bind.

Table 8. Master Display
(Place Diagnostics in Display Digits Test)

USE EXTREME CAUTION WHEN MEASURING HIGH VOLTAGES!!!

NO DISPLAY INCORRECT DISPLAY

1. Check -100 VDC, +100 VDC & fuse 3FI on Power 1. Check +100 VDC, -100 VDC at 417
Supply. 2. Check for broken or shorted wires on 4J5, 4J6, lJ5,

2. Check connectors 3J5, 417, 4J5, lJ3, 115, lJ6, lJ7 lJ6, lJ7
3. Check for +100 VDC and -100 VDC on connector 3. Replace Master Display Board

417-replace Power Supply Board if voltage incorrect
4. Replace Master Display Board.

Table 9. Player Display
(Place Diagnostics in Display Digits Test)
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USE EXTREME CAUTION WHEN MEASURING HIGH VOLTAGES!!!
..~

1 PLAYER DISPLAY INCORRECT/OFF 2-4 PLAYER DISPLAYS INCORRECT/OFF
..

1. Check correct location of connector from Master 1. Check correct location of connectors from Master
Display Board. Display Board

2. Replace Player Display-if still incorrect, replace 2. Check voltage +100 VDC and -100 VDC on connector
Master Display Board. 417

3. If voltages are correct-replace Master Display Board.
i
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Table 10. Game Operation and Adjustments
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GAME OPERATION ADJUSTMENTS
- -

1. Play game manually to verify No Control from Coin Door Unable to Adjust Setting
problem. Diagnostic Switches 1. Check for open Credit button

2. Review Section 2, Game Opera- 1. Check cabling for the switches in switch
tion. 7Pl, 7P2, and IP4. 2. Replace CPU Board.

3. Place in Diagnostics Test 04; 2. Check for stuck Credit button
review and change game adjust- switch.
ments to that desired. 3. Replace CPU Board.

--

Table 11. Inoperative or Blows Fuses

MACHINE INOPERATIVE

1. Remove plug from wall outlet and measure wall voltage.
2. With machine unplugged, check the line fuse, line cord, and ONIOFF switch with an Ohmmeter for continuity.
3. Check for any loose connections on line filter, ONIOFF switch.
4. Check that power connector to transformer is securely connected.
5. Check all fuses on power supply board.
6. Plug machine in, turn on and check voltage on power supply board fuses.

MACHINE BLOWS FUSE

Wall Fuse or Circuit Breaker Fuse Machine Fuse Individual Power Supply Fuse
1. Disconnect wall plug. 1. Check for correct fuse rating. 1. Disconnect load from portion of
2. Disconnect connector from line 2. Check varistor, line filter, line cord the power supply that blows the

filter to transformer. for shorts. fuse by disconnecting the appropri-
3. Check line cord with Ohmmeter for 3. Disconnect connector from line ate plug.

shorts. filter to transformer and try a. 3Fl (+ 100 VDC, -100 VDC)
4. Check varistor and line filter for another fuse. disconnect 3P5

shorts. 4. If fuse still blows, repeat steps 1-3. b. 3F2 (+28 VDC) disconnect 3P4,
5. Plug cord in wall and see if wall 5. If fuse does not blow, disconnect 3P3

fuse still blows - if yes, disconnect 3Pl and 3P2 plugs from the power c. 3F3 (+ 18 VDC) disconnect 3P4
whatever else is on same wall plug supply board and reconnect plug d. 6Fl (6.3 VAC) disconnect 7Pl,
circuit and repeat steps 3 and 4 from line filter to transformer. 8P2
above. 6. If fuse blows, check transformer e. 3F5 (+5 VDC) disconnect 3P6

and both lamps and solenoid 2. If fuse still blows, replace Power
rectifiers for shorts. Supply.

7. If fuse does not blow, plug in 3P2 3. If fuse does not blow, check for
and 3Pl then try again. If fuse now shorts in wiring, burned out
blows, disconnect 3P3, 3P4, 3P5, solenoids, etc.
3P6, and try another fuse. If fuse
still blows replace Power Supply.

8. If fuse doesn't blow, hook up 3P3,
3P4, 3P5, and 3P6 one at a time. If
fuse blows when anyone is
plugged, look for burned out
solenoid, dead shorts, etc.

Table 12. Losing Memory
---

GAME COMES UP IN TEST 04 GAME GOES TO DIAGNOSTICS FROM
WHEN TURNED ON GAME OVER OR DURING PLAY

1. Check that the batteries are properly seated. Perform procedures for intermittent operation provided
2. Turn game OFF and wait 30 seconds. in Table 13.
3. Check battery voltage from the anode of ID17 to

ground. If less than 3.9 VDC, replace the batteries.
4. Check battery voltage from cathode of 1D 17 to

ground. If less than 3.2 VDC, replace diode and
recheck voltage.

5. Replace CPU Board.
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Table 13. No Response to CPU Self-Test or Intermittent Operation
-- (0'')LEDs DO NOT FLASH AND

REMAIN OFF WHEN
LEDs REMAIN ON AFTER DIAGNOSTIC SWITCH

POWER TURN-ON DEPRESSED INTERMITTENT OPERATION

1. Check +5 VDC and Unregulated 1. Turn game OFF and back ON. 1. Make checks described in step 1
Logic B+ on CPU and Power 2. If problems persist, check +5 VDC for LEDs remaining on after power
Supply Boards. (See Table 4.) If from power supply. If ok, replace turn-on.
low: CPU Board. 2. Replace CPU Board.
a. Check ac input from trans-

former.
, b. Check wiring from transformer

to 3PI-1O, -11, and -12.
c. Check 3D6 and 3D?
d. Replace Power Supply Board.

2. Turn game OFF and completely
remove Driver Board from the
backbox. Reapply power and
depress the DIAGNOSTIC push-
button on the CPU Board. If the
LEDs blink twice and then remain
OFF, replace the Driver Board.
Otherwise, replace the CPU Board.

Table 14. Sound Problems
(Place Diagnostics in Test 02)

1 OR MORE SOUNDS ALL SOUNDS

1. Broken wire to 1013 connector. Never Sound
2. Replace ROM on Sound Board. 1. Check fuses lOFI and 10F2 on Sound Board and 7F2
3. Open driver on Driver Board; replace driver onDriver adjacent to Sound Board.

Board. 2. Check connectors lOJl, 1012, 1013 and IOJ4.
4. Open Buffer on Sound Board; replace buffer on 3. Check volume control position.

Sound Board. 4. Check amplifier portion of Sound Board.
5. Replace Sound Board 5. Replace ROM on Sound Board.

6. Remove connector IOP3 and momentarily ground one
of the used input pins of 1013. If a sound is produced,
a solenoid driver transistor is stuck on. Repair or
replace Driver Board.

7. Replace Sound Board.

SECTION 7
INTERCONNECTION CHARTS

The following interconnection charts are used to identify the
color and pin number of all the wires for all the components.
The following conventions are used throughout-

1. 111 is connector 11 on board 1.
3J6 is connector J6 on board 3.

2. J designations refer to the male part of plug.
P designations refer to the female part of plug.

3. The Prefix numbers are as follows:

26

1. CPU Board
2. Driver Board
3. Power Supply Board
4. Master Display Board
5. Slave Display Board
6. Back Box Miscellaneous
7. Cabinet
8. Playfield
9. Insert Board

10. Sound Board

Refer to Figures 10 and 11 for the lamp and switch matrixes
and to Table 15 for Solenoid assignments. Figure 12
provides identification of connectors ;;sed in the game.
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1 2 3 4 5 6 7 8

ROW YEL-BRN YEL-RED YEL-ORN YEL-BLK YEL-GRN YEL-BLU YEL-VIO YEL-GRY

RED- FIRE OUTLANE "W" SPINNERS "2" NOT #1
1

BRN AGAIN "W" SPECIALS ROLLOVER (2) BONUS USED
PLAYER

(2) UP

RED- BULL'S "AJJ "3"
1 #2

2 "S" "A" EYE TARGET "X2" CAN PLAYER
BlK SPECIAL ROLLOVER BONUS PLAY UP

RED- EJECT HOLE "Ru "4" 2 #3
3 ORN

"T" "R" EXTRA
ROLLOVER "X3" BONUS CAN PLAYER

BALL PLAY UP

RED- CAPTIVE "S" "5" 3 #4
4 "E" US" "X4" CAN PLAYER

YEL BALL ROLLOVER BONUS PLAY UP

RED- EJECT HOLE BOTTOM "6" 4
5 "l"

2000
"1" JET "X5" BONUS

CAN TILT
GRN BUMPERS (2) PLAY

RED- EJECT HOLE TOP LEFT "10" "7" GAME6 HL" -"2" JET MATCH
BlU 5000 BUMPER BONUS BONUS OVER

RED- EJECT HOLE TOP CENTER "20" "8"
BALL SHOOT7 "A JJ "3" JET IN

VIO 10,000 BUMPER BONUS BONUS PLAY AGAIN

RED- NOT TOP RIGHT "1" "9" CREDITS HIGH
8 GRY

"R" USED
"4" JET BONUS BONUS (PLAYFIELD) SCORE

BUMPER

L

Figure 10. Lamp Matrix
.j::>.
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1 2 3 4 5 6 1 8
ROW GRN-BRN GRN-RED GRN-ORN GRN-YEl GRN-BlK GRN-BlU GRM-VIO GRN-GRY

PLUMB LEFT LEFT RIGHT RIGHT PLAYFIELD NOT
1 WHT- BOB OUTHOLE 3-BANK SPINNER 3-BANK SPECIAL TILT USED

BRN TILT CENTER RIGHT ROLLOVER

1 9 17 25 33 41 49 57

BALL LEFT LEFT "1" RIGHT "S" 4-BANK NOT
2 WHT- ROLL SPECIAL 3-BANK ROLLOVER 3-BANK ROLLOVER LEFT USED

RED TILT ROLLOVER TOP SERIES

2 10 18 26 34 42 50 58

CREDIT "W" LEFT "2" RIGHT HR JJ 4-BANK
NOT

3 WHT- BUTTON ROLLOVER 3-BANK ROLLOVER 3-BANK ROLLOVER LEFT
USED

ORN SERIES STANDUP CENTER

3 11 19 27 35 43 51 59

RIGHT HAu LEFT u3" TOP RIGHT 4-BANK
NOT

4 WHT- COIN ROLLOVER 3-BANK
ROLLOVER RIGHT KICKER RIGHT USED

YEl SWITCH STANDUP STANDUP CENTER

4 12 20 28 36 44 52 60

CENTER LEFT EJECT "4" RIGHT TOP LEFT 4-BANK NOT
5 WHT- COIN KICKER HOLE ROLLOVER SPINNER JET RIGHT USED

GRN SWITCH BUMPER

5 13 21 29 37 45 53 61

LEFT BOTTOM CAPTIVE MIDDLE RIGHT TOP RIGHT 4-BANK NOTWHT- COIN LEFT JET BALL RIGHT BULL'S-EYE JET SERIES USED6 BlU SWITCH BUMPER TARGET STANDUP TARGET BUMPER

6 14 22 30 38 46 54 62

SLAM NOT LOWER RIGHT NOT BOTTOM NOT NOT
7 WHT- TILT USED TOP LEFT 3-BANK

USED RIGHT JET USED USED
VIO STANDUP LEFT BUMPER

7 15 23 31 39 47 55 63

HIGH LEFT UPPER TOP RIGHT TOP CENTER CENTER NOT NOTWHT- SCORE 3-BANK LEFT 3-BANK JET STANDUP USED USED8 GRY RESET BOTTOM STANDUP CENTER BUMPER

8 16 24 32 40 48 56 64
s

Figure 11. Switch Matrix
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Table 15. Solenoids

SOL. WIRE DRIVER COIL

NO. FUNCTION COLOR CONNECTIONS TRANS. PART NO.

1 Ball Release GRY-BRN 2Pl1-4, 8P3-I7 QI5 SA-23-900-DC

2 Left 3-Bank Drop Targets Reset GRY-RED 2Pl1-5,8P3-18 QI7 SA3-23-900-DC

3 Eject Hole GRY-ORN 2Pl1-7, 8P3-I9 Ql9 SG-23-900-DC

4 4-Bank Left Drop Targets Reset GRY-YEL 2Pl1-8,8P3-20 Q2I SA3-23-900-DC

5 4-Bank Right Drop Targets Reset GRY-GRN 2Pl1-9,8P3-2I Q23 SA3-23-900-DC

6 Right 3~Bank Drop Targets Reset GRY-BLU 2Pl1-3,8P3-22 Q25 SA3-23-900-DC

7 Bottom Right Jet Bumper GRY-VIO 2P11-2, 8P3-23 Q27 SA3-23-900-DC

8 Flash Lamps GRY-BLK 2P11-I, 8P3-24 Q29 Type 89 Bulbs

9 Sound BRN-BLK 2P9-9, 7PI-II, lOP3-3 Q3I -

10 Sound BRN-RED 2P9-7, 7PI-12, lOP3-2 Q33 -

11 Sound BRN-ORN 2P9-1, 7PI-13, lOP3-5 Q35 -

12 Sound BRN-YEL 2P9-2, 7PI-I4, lOP3-4 Q37 -

13 Sound BRN-GRN 2P9-3, JPI-15, lOP3-7 Q39 -

14 Credit Knocker BRN-BLU 2P9-4, 7PI-I6 Q4I SA2-23-900-DC

15 Not Used BRN-VIO 2P9-5, 7PI-I7 Q43

16 Coin Lockout BRN-GRY 2P9-6, 7PI-18, 7P2-4 Q45 SM-35-9000-DC

17* Bottom Left Jet Bumper BLU-RED 2PI2-4,8P3-I2 Q4 SG-23-900-DC

18* Left Kicker BLU-BRN 2PI2-7,8P3-ll Q2 SG-23-900-DC

19* Top Left Jet Bumper BLU-ORN 2PI2-3,8P3-I3 Q6 SG-23-900-DC

20* Top Right Jet Bumper BLU-YEL 2PI2-6,8P3-I4 Q8 SG-23-900-DC

21* Top Center Jet BLU-GRN 2P12-8,8P3-l5 QlO SG-23-900-DC

22* Right Kicker BLU-BLK . 2P12-9, 8P3-l6 QI2 SG-23-900-DC

* Right Flipper BLU-VIO 7Pl-8, 8P3-3 - SFL-20-300(

30-800-DC

* Left Flipper BLU-GRY 7Pl-1O,8P3-4 - SFL-20-300(

30-800-DC

*NOTES:

1. Special switch connections for solenoids 17 thru 22 are 3. Typical wiring for solenoids and special switches:
as follows:
l7-0RN-RED-2P13-3,8P3-6
l8-0RN-BRN-2P13-5,8P3-5

0
RED (B+)19-0RN-BLK-2P13-2,8P3-7

20-0RN-YEL-2P13-4, 8P3-8
2l-0RN-GRN-2P13-8,8P3-9
22-0RN-BLK-2P13-9,8P3-1O

2. Flipper button connections are as follows: C:f)Right-ORN-VIO-2P12-l,7Pl-7
Left-ORN-GRY-2PI2-2,7Pl-9

+
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Figure 12. Connector Details



CPU BOARD DRIVER BOARD
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Pin Wire Color Function Pin Wire Color Function

lJl - INTERBOARD CONNECTOR

IP2 - LOGIC POWER BUS INPUT

I Black Logic Ground
2 Black Logic Ground
3 Black Logic Ground
4 Gray Logic B + (+ 5 VDC)
5 Gray Locig B + (+ 5 VDC)
6 Gray Logic B+ (+5 VDC)
7 Key Key
8 N/C Not Used
9 Gray-White Logic B+ (+ 12 V

Unregulated)

IP3 - DISPLAY BLANKING

1 N/C Not Used
2 N/C Not Used
3 Key Key
4 Blue-White Display Blanking

IP4 - DIAGNOSTIC SWITCH INPUTS

I Key Key
2 White Diagnostic Common
3 Green Diagnostic Advance
4 Blue Diagnostic Auto/Man.

IPS - MASTER DISPLAY BCD OUTPUTS

1 Blue-Yellow Display BCD Dl
2 Blue-Orange Display BCD Cl
3 Blue-Red Display BCD Bl
4 Blue-Brown Display BCD Al
5 Blue-Gray Display BCD 02
6 Key Key
7 Blue-Violet Display BCD C2
8 Blue-Black Display BCD B2
9 Blue-Green Display BCD A2

IP6 - MASTER DISPLAY STROBE OUTPUTS

1 Violet-Gray Display Strobe #16
2 Violet-Black Display Strobe # 15
3 Violet-Blue Display Strobe #14
4 Violet-Green Display Strobe # 13
5 Violet-Yellow Display Strobe #12
6 Violet-Orange Display Strobe # 11
7 Key Key
8 Violet-Red Display Strobe #10
9 Violet-Brown Display Strobe # 9

IP7 - MASTER DISPLAY STROBE OUTPUTS

1 Brown-Gray Display Strobe # 8
2 Brown-Violet Display Strobe # 7
3 Brown-Blue Display Strobe # 6
4 Brown-Green Display Strobe # 5
5 Brown-Yellow Display Strobe # 4
6 Brown-Orange Display Strobe # 3
7 Brown-Red Display Strobe # 2
8 Key Key
9 Brown-Black Display Strobe # 1

2Pl - INTERBOARD CONNECTOR

2P2 - SWITCH COLUMN DRIVE
'" 1 Green-Gray Switch Column #8
2 Green-Violet Switch Column #7
3 Green-Blue Switch Column # 6
4 Key Key
5 Green-Black Switch Column # 5
6 Green-Yellow Switch Column # 4
7 Green-Orange Switch Column # 3
8 Green-Red Switch Column # 2
9 Green-Brown Switch Column # 1

2P3 - SWITCH ROW INPUTS

I White-Gray Switch Row # 8
2 Key Key
3 White-Violet Switch Row # 7
4 White-Blue Switch Row # 6
5 White-Green Switch Row # 5
6 White-Yellow Switch Row # 4
7 White-Orange Switch Row # 3
8 White-Red Switch Row # 2
9 White-Brown Switch Row # 1

2P4 - LAMP POWER BUS

1 Blue Lamp B+
2 Blue Lamp B+
3 Key Key
4 Blue Lamp B+
5 Blue Lamp B+
6 N/C Not Used
7 Blue Lamp B+
8 Blue Lamp B+
9 Blue Lamp B+

2PS - LAMP COLUMN DRIVE

I Yellow-Violet Lamp Column # 7
2 Yellow-Gray Lamp Column # 8
3 Yellow-Green Lamp Column # 5
4 Key Key
5 Yellow-Blue Lamp Column # 6
6 Yellow-Orange Lamp Column # 3
7 Yellow-Black Lamp Column # 4
8 Yellow-Brown Lamp Column # 1
9 Yellow-Red Lamp Column # 2

2P6 - LAMP GROUNDS

1 Black Lamp Ground
2 Key Key
3 Black Lamp Ground
4 Black Lamp Ground
5 N/C Not Used
6 Black Lamp Ground
7 Black Lamp Ground
8 Black Lamp Ground
9 Black Lamp Ground

"'Switch column 8 is not used.
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DRIVER BOARD (con't)

"'2P12 - SPECIAL SOLENOIDS DRIVE

1 Orange-Violet Right Flipper Enable
2 Orange-Gray Left Flipper Enable
3 Blue-Orange Solenoid 19 (Special Solenoid 3)
4 Blue-Red Solenoid 17 (Special Solenoid 2)
5 Key Key
6 Blue-Yellow Solenoid 20 (Special Solenoid 4)
7 Blue-Brown Solenoid 18 (Special Solenoid 1)
8 Blue-Green Solenoid 21 (Special Solenoid 5)
9 Blue-Black Solenoid 22 (Special Solenoid 6)

490

DRIVER BOARD <Con't)
Pin Wire Color Function

2P7 - LAMP ROW DRIVE

1 Red-Brown Lamp Row # 1
2 Red-Black Lamp Row # 2
3 Red-Orange Lamp Row # 3
4 Red-Yellow Lamp Row # 4
5 Red-Green Lamp Row # 5
6 Red-Blue Lamp Row # 6
7 Key Key
8 Red-Gray Lamp Row # 8
<1 Red-Violet Lamp Row # 7

Pin Wire Color Function

2P8 - LOGIC POWER BUS INPUT

1 Black Logic Ground
2 Black Logic Ground
3 Black Logic Ground
4 Black Logic Ground
5 Key Key
6 Gray Logic B+ (+ 5 VDC)
7 Gray Logic B+ (+ 5 VDC)
8 Gray Logic B+ (+ 5 VDC)
9 Gray Logic B+ (+ 5 VDC)

"'2P9 - CABINET SOLENOIDS DRIVE
1 Brown-Orange Solenoid 11 Sound
2 Green-Violet Solenoid 12 Sound
3 Brown-Green Solenoid 13 Sound
4 Brown-Blue Solenoid 14 Credit Knocker
5 Brown-Violet Solenoid 15
6 Brown-Gray Solenoid 16, Coin Lockout
7 Brown-Red Solenoid 10 Sound
8 Key Key
9 Brown-Black Solenoid 9 Sound

2P10 - SOLENOID GROUNDS

1 Black Solenoid Ground
2 Black Solenoid Ground
3 Black Solenoid Ground
4 Black Solenoid Ground
5 Key Key
6 N/C Not Used
7 Black Solenoid Ground
8 Black Solenoid Ground
9 Black Solenoid Ground

*2Pll - PLAYFIELD SOLENOIDS DRIVE
1 Gray-Black Solenoid 8
2 Gray-Violet Solenoid 7
3 Gray-Blue Solenoid 6
4 Gray-Brown Solenoid 1
5 Gray-Red Solenoid 2
6 Key Key
7 Gray-Orange Solenoid 3
8 Gray-Yellow Solenoid 4
9 Gray-Green Solenoid 5

"'Refer to Table 15 for solenoid assignments.
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"'2P13 - SPECIAL SWITCH INPUTS

1 Key Key
2 Orange-Black Special Switch 3
3 Orange-Red Special Switch 2
4 Orange-Yellow Special Switch 4
5 Orange-Brown Special Switch 1
6 N/C Not Used
7 N/C Not Used
8 Orange-Green Special Switch 5
9 Orange-Blue Special Switch 6

POWER SUPPLY
3Pl - POWER BUS INPUTS

1 Violet Lamps (+ 18 VDC)
2 Orange Solenoids (+ 28 VDC)
3 N/C Not Used
4 White 90 VAC
5 N/C Not Used
6 N/C Not Used
7 N/C Not Used
8 N/C Not Used
9 White 90 VAC

10 Gray 18.7 VAC
11 Gray 18.7 VAC
12 Gray-White 18.7 VAC C.T.

3P2 - POWER BUS INPUTS

1 N/C Not Used
2 N/C Not Used
3 Black Solenoid Rect.
4 N/C Not Used
5 N/C Not Used
6 Black Lamp Rect.

3P3 - SOLENOID POWER BUS

I N/C Not Used
2 N/C Not Used
3 Black Ground
4 N/C Not Used
5 N/C Not Used
6 Red Solenoid B+ (+28 VDC)
7 Red Solenoid B+ (+28 VDC)
8 N/C Not Used
9 Key Key



--------------
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POWER SUPPLY (Con't.) MASTER DISPLAY

Pin Wire Color Function Pin Wire Color Function

3P4 - LAMP & SOLENOID POWER BUS 4P2 - MASTER DISPLAY PLAYER #2

I Black Ground 1 White-Black Cathode Keep Alive
2 Black Ground 2 Red-Black Units
3 Black Ground 3 Red-Brown lO's
4 Black Ground 4 Red-Orange 100's
5 Blue Lamp B+ (+ 16 VDC) 5 Red- Yellow 1000's
6 Blue Lamp B+ (+ 16 VDC) 6 Yellow

;} Segments7 Blue Lamp B+ (+ 16 VDC) 7 Green
8 Blue Lamp B+ (+ 16 VDC) 8 Orange
9 Black Ground 9 N/C Key

10 Black Ground 10 Violet

~l Segments11 Black Ground 11 Blue
12 Black Ground 12 Red

13 Brown
3P5 - DISPLAY POWER BUS 14 Red-Green 10,000's

1 Black Ground 15 Red-Blue 100,000's

2 N/C Not Used
3 Orange & Wht-Blk -100 VDC 4P3 - MASTER DISPLAY PLAYER #3

4 Brown +100 VDC 1 White-Black Cathode Keep Alive
5 Key Key 2 Orange- Yellow 100's
6 Gray Logic B+ (+5 VDC) 3 Orange-Green 1000's

4 N/C Key
3P6 - LOGIC POWER BUS 5 Orange-Blue 1O,000's

1 N/C Not Used 6 Orange-Violet 100,000's

2 N/C Not Used 8 Orange-Brown Units

3 N/C Not Used 9 Brown a

4 N/C Not Used 10 Red b

5 Key Key 11 Blue f

6 Gray-White Logic B+ (+12 V 12 Violet g Segments

Un-regulated) 13 Orange c

7 Gray Logic B+ (+ 5 VDC) 14 Green e

8 Gray Logic B+ (+5 VDC) 15 Yellow d

9 Gray Logic B+ (+5 VDC)
10 Gray Logic B+ (+ 5 VDC) 4P4 - MASTER DISPLAY #4

11 Black Ground I Yellow d
12 Black Ground 2 Green e
13 Black Ground 3 Orange c
14 Black Ground 4 Violet g Segments
15 Black Ground 5 Blue f

MASTER DISPLAY
6 Red b
7 Brown a
8 Yellow-Brown Units

4Pl - MASTER DISPLAY PLAYER #1 9 Yellow-Red 10's

1 Brown-Black Units 10 Yellow-Orange 100's

2 Brown-Red 10's 11 N/C Key

3 Brown-Orange 100's 12 Yellow-Green 1000's

4 Brown-Yellow 1,000's 13 Yellow-Blue 10,000's

5 Brown-Green 10,000's 14 Yellow-Violet 100,000's

6 N/C Key 15 White-Black Cathode Keep Alive

7 Brown-Blue 100,000's
8 Brown a
9 Red b

10 Blue f
11 Violet g Segments
12 Orange c
13 Green e
14 Yellow d
15 White-Black Cathode Keep Alive
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MASTER DISPLAY PLAYER DISPLAYS <Con't)

Pin Wire Color Function Pin Wire Color Function
4P5 - MASTER DISPLAY STROBE INPUTS 5P2 - PLAYER #2 SLAVE DISPLAY

1 N/C Not Used 1 Blue f
2 Brown-Gray Strobe# 8 2 Violet g
3 Brown-Violet Strobe# 7 3 Red-Blue 100,000's
4 Violet-Gray Strobe#16 4 Green e
5 Violet-Black Strobe#15 5 Yellow d
6 Brown-Black Strobe# 1 6 Red-Green 10,000's
7 Brown-Red Strobe# 2 7 Red- Yellow 1,000's
8 Brown-Orange Strobe# 3 8 N/C Not Used

4 9 Brown-Yellow Strobe# 4 9 Brown-White Anode Keep Alive
10 Brown-Green Strobe# 5 10 White-Black Cathode Keep Alive
11 Brown-Blue Strobe# 6 11 Red-Orange 100's
12 Violet-Red Strobe#10 12 Red-Brown lO's
13 Violet-Orange Strobe#11 13 N/C Key
14 Violet-Blue Strobe#14 14 Orange c
15 Violet-Brown Strobe# 9 15 Red-Black Units
16 Violet-Green Strobe#13 16 Red b
17 Violet- Yellow Strobe#12 17 Brown a
18 N/C Not Used 18 N/C Not Used

4P6 - MASTER DISPLAY BCD INPUTS 5P3 - PLAYER #3 SLAVE DISPLAY
1 Blue-Red Bl 1 Blue f
2 Blue-Orange Cl 2 Violet g
3 Blue-White Blanking 3 Orange-Violet 100,000's
4 Blue-Yellow 01 4 Green e
5 Blue-Brown Al 5 Yellow d
6 Blue-Black B2 6 Orange-Blue 10,000's
7 Blue-Violet C2 7 Orange-Green 1,000's
8 Blue-Gray 02 8 N/C Not Used
9 Blue-Green A2 9 Brown-White Anode Keep Alive

10 White-Black Cathode Keep Alive
4P7 - MASTER DISPLAY POWER INPUTS 11 Orange-Yellow 100's
1 White-Black Keep Alive -100 VOC 12 Orange-Red 10's

2 Brown +100 VOC 13 N/C Key

3 Gray Logic B+ (+5 VOC) 14 Orange c

4 N/C Not Used 15 Orange- Brown Units

5 Black Ground 16 Red b

6 Orange -100 VOC 17 Brown a
18 N/C Not Used

PLAYER DISPLAYS
5P4 - PLAYER #4 SLAVE DISPLAY

5P1 - PLAYER #1 SLAVE DISPLAY 1 Blue f
1 Blue f 2 Violet g

2 Violet g 3 Yellow- Violet 100,000's

3 Brown-Blue 100,000's 4 Green e

4 Green e 5 Yellow d

5 Yellow d 6 Yellow-Blue 1O,000's

6 Brown-Green 1O,000's 7 Yellow-Green 1,000's

7 Brown-Yellow 1,000's 8 N/C Not Used

8 N/C Not Used 9 Brown-White Anode Keep Alive

9 Brown-White Anode Keep Alive 10 White-Black Cathode Keep Alive
10 White-Black Cathode Keep Alive 11 Yellow-Orange 100's

11 Brown-Orange 100's 12 Yellow-Red lO's

12 Brown-Red 10's 13 N/C Key

13 N/C Key 14 Orange c
15 Yellow- Brown Units14 Orange c
16 Red b15 Brown-Black Units

16 Red b 17 Brown a

17 Brown a 18 N/C Not Used
18 N/C Not Used
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BACK BOX MISCELLANEOUS
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CABINET (con't)

'1

Pin Color Function

7P2j7J2 - COIN DOOR
(White-IS Pin)

Pin Color Function

6P1I6J1 - SWITCHED AC INPUT

I White-Red AC
2 N/C
3 White-Red AC

6P2I6J2 - FLIPPER POWER

I White-Red Flipper B+

6P3/6J3 - SOUND BOARD POWER

1 Gray 18.7 VAC
2-4 N/C Not Used
5 Gray-White 18.7 VAC C. T.
6-8 N/C Not Used
9 Gray 18.7 VAC

CABINET

I
2
3
4
5
6
7
8
9

10
II
12
13
14
15

Yellow
Yellow-White
Red
Brown-Gray
NjC
Green-Brown
N/C
White-Yellow
White-Green
White-Blue
White-Violet
White-Gray
White
Green
Blue

6.3 VAC Display Lamps
6.3 VAC Display Lamps
Coil B+
Solenoid 16 (Coin Lockout)
Not Used
Switch Column #
Not Used
Switch Row # 4
Switch Row # 5
Switch Row # 6
Switch Row # 7
Switch Row #8
Diagnostic Common
Advance
Auto/Manual

PLAYFIELD
7PIj7J1 - CABINET SOLENOIDS & SWITCHES

(White 36 Pin)

I Yellow
2 Yellow-White
3 Red
4 White
5 Green
6 Blue
7 Orange-Violet
8 BIue-Violet
9 Orange-Gray

10 Blue-Gray
11 Brown-Black
12 Brown-Red
13 Brown-Orange
14 Brown-Yellow
15 Brown-Green
16 Brown-Blue
17 Brown-Violet
18 Brown-Gray
19 Green-Brown
20 NjC
21 White-Brown
22 White-Red
23 Whi te-Orange
24 White-Yellow
25 White-Green
26 White-Blue
27 White-Violet
28 White-Gray
29-36 NjC

6.3 VAC Display Lamps
6.3 VAC Display Lamps
Solenoid B+
Diagnostic Common
Diagnostic Advance
Diagnostic Auto j Man.
Right Flipper Enable
Right Flipper Switch
Left Flipper Enable
Left Flipper Switch
Solenoid 9 Sound
Solenoid IO Sound
Solenoid I I Sound
Solenoid 12 Sound
Solenoid I3 Sound
Solenoid 14 (Knocker)
Solenoid 15 (Not Used)
Solenoid 16 (Coin Lockout)
Switch Column # I
Not Used
Switch Row # I
Switch Row # 2
Switch Row # 3
Switch Row # 4
Switch Row # 5
Switch Row # 6
Switch Row # 7
Switch Row # 8
Not Used

8P1I8J1 - PLAYFIELD SWITCHES (White-IS Pin)

1 Green-Red Switch Column # 2
2 Green-Orange Switch Column # 3
3 Green-Yellow Switch Column # 4
4 Green-Black Switch Column # 5
5 Green-Blue Switch Column # 6
6 Green-Violet Switch Column # 7

*7 Green-Gray Switch Column # 8
8 White-Brown Switch Row # I
9 White-Red Switch Row # 2

10 White-Orange Switch Row # 3
II White-Yellow Switch Row # 4
12 White-Green Switch Row # 5
13 White-Blue Switch Row # 6
14 White-Violet Switch Row # 7
15 White-Gray Switch Row # 8

*Switch Column 8 is not used.
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PLAYFIELD (con't) INSERT BOX

9P3/9J3 - PLAYER 2 KEEP ALIVE

1 Brown-White Anode Keep Alive

9PS/9JS - PLAYER 4 KEEP ALIVE

1 Brown-White Anode Keep Alive

9P2/9J2 - PLAYER I KEEP ALIVE

1 Brown-White Anode Keep Alive

9P4/9J4 - PLAYER 3 KEEP ALIVE

1 Brown-White Anode Keep Alive

I

------J

6.3 VAC Display Lamps
6.3 VAC Display Lamps
Not Used
6.3 VAC Display Lamps
6.3 VAC Display Lamps
Lamp Column # 7
Lamp Column # 8
Lamp Row # 1
Lamp Row # 2
Lamp Row # 3
Lamp Row # 4
Lamp Row # 5
Lamp Row # 6
Lamp Row # 7
Lamp Row # 8

IOP3110J3 - SOUND SELECT INPUTS

1 Key Key
2 Brown-Red Sound (10)
3 Brown-Black Sound (9)
4 Brown-Yellow Sound (12)
5 Brown-Orange Sound (11)
6 N/C Not Used
7 Brown-Green Sound (13)
8 N/C Not Used
9 N/C Not Used·

SOUND BOARD

IOPlIIOn - POWER INPUTS

1 Gray 18.7 VAC
2-4 N/C Not Used
5 Gray-White 18.7 VAC CT.
6 N/C Not Used
7 Key Key
8 N/C Not Used
9 Gray 18.7 VAC

IOP2/10J2 - SPEAKER OUTPUT

1 N/C Not Used
2 Red Speaker +
3 Black Speaker Com
4 N/C Not Used

Pin Color Function

9P1I9n - INSERT DOOR LAMP CONNECTOR
<Black-IS Pin)

Yellow
Yellow-White
N/C
Yellow
Yellow-White
Yellow-Violet
Yellow-Gray
Red-Brown
Red-Black
Red-Orange
Red-Yellow
Red-Green
Red-Blue
Red-Violet
Red-Gray

I
2
3
4
5
6
7
8
9

10
11
12
13
14
15

Pin Wire Color Function

8P2/8J2 - PLAYFIELD LAMPS
(White-24 Pin)

1 Yellow 6.3 VAC Display
2 Yellow-White 6.3 VAC Display
3 Yellow- Brown Lamp Column # 1
4 Yellow-Red Lamp Column # 2
5 Yellow-Orange Lamp Column # 3
6 Yellow-Black Lamp Column # 4
7 Yellow-Green Lamp Column # 5

~ 8 Yellow-BIue Lamp Column # 6
9 Yellow-Violet Lamp Column # 7

10 N/C Not Used
11 Red-Brown Lamp Row # 1
12 Red-Black Lamp Row # 2
13 Red-Orange Lamp Row # 3
14 Red-Yellow Lamp Row # 4
15 Red-Green Lamp Row # 5
16 Red-Blue Lamp Row # 6
17 Red-Violet Lamp Row # 7
18 Red-Gray Lamp Row # 8
19-24 NjC Not Used

*SP3/SJ3 - PLAYFIELD SOLENOIDS, SPECIAL
SWITCHES (Black) (24 Pin)

1 Red Coil B+
2 Black Ground (Special Switch

Common)
3 Blue-Violet Right Flipper Coil
4 Blue-Gray Left Flipper Coil
5 Orange-Brown Special Switch 1
6 Orange-Red Special Switch 2
7 Orange-Black Special Switch 3
8 Orange-Yellow Special Switch 4
9 Orange-Green Special Switch 5

10 Orange-Blue Special Switch 6
11 Blue-Brown Solenoid 18 (Special Sol. 1)
12 Blue-Red Solenoid 17 (Special Sol. 2)
13 Blue-Orange Solenoid 19 (Special Sol. 3)
14 Blue-Yellow Solenoid 20 (Special Sol. 4)
15 Blue-Green Solenoid 21 (Special Sol. 5)
16 N/C Solenoid 22 (Special Sol. 6)
17 Gray-Brown Solenoid 1
18 Gray-Red Solenoid 2
19 Gray-Orange Solenoid 3
20 Gray-Yellow Solenoid 4
21 Gray-Green Solenoid 5
22 Gray-Blue Solenoid 6 s
23 Gray-Violet Solenoid 7
24 Gray-Black Solenoid 8
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SECTION 8
MECHANICAL ADJUSTMENTS
SWITCHES
There are different types of switches used throughout the
game. The switch blades are made of a highly conductive
spring type metal in various lengths, thickness, and form.
Each switch is designed to satisfy specific operation
conditions such as bounce, current carrying capacity, speed
of operation, etc. Therefore, it is important to replace a
blade with one of the same kind. When adjusting blades,
never kink or bend sharply, as this causes fatigue which leads
to fractures. Adjust blades with a sweeping, bowing motion,
with a switch adjusting tool or duck bill pliers.

When switch adjustments are called for, before forming
blades on any machine, check that the screws holding the
switch stacks are down very tight. This is recommended
because plastic spacers in the switch stacks will occasionally
shrink by drying out causing a poor adjustment.

With few exceptions, all blade type switches should have at
least 1/32 inch between the contact points and should follow
thru for at least 1/32 inch beyond the point at which the
contacts close. This follow thru action provides a wiping
motion between the contacts keeping them clean and
insuring good contact between the points.

To adjust blade type switches properly, first adjust the
actuating blade (usually, the longer one) with relation to the
part that it contacts. Then set the gap and follow thru by
adjusting the other blade.

SWITCH CONTACTS
With the exception of flipper button and end of stroke
switches, all blade switch contacts are gold-plated and must
NOT be burnished or filed. To clean the contacts, close them
on a clean piece of paper (e.g. business card) and wipe gently
until the contacts are clean. For the flipper button switches,
remove tarnish by filing with a contact file and then
burnishing. Do the same for the flipper end-of-stroke switch
contacts.

Severely pitted contacts should be replaced as an assembly.
Switch contacts should only be adjusted when they cause a
malfunction or do not score properly.

ROLL-OVER LANE SWITCHES
Playfield lane switches are operated by a wir~ forI? or ~utton
which is actuated by the ball. Before the SWItch IS adjusted,
the wire should be centered in the playfield slot. The long
blade closest to the playfield should be adjusted to hold the
roll-over up. Check this condition with the playfield down.
Then, with the playfield up, adjust the short 1?lade fo~ 1/16
inch clearance. Depress the roll-over to ItS maXImum
depression with the ball and check for 1/32 inch follow thru.
To prevent switch vibration a back-up blade is used. It
should be parallel and just barely in contact with the short
blade.
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FLIPPER
Flippers are controlled by t~e flipp.er pushbutto.ns ~t each
side of the cabinet. Each coIl consIsts of two wmdmgs: A
pull-in winding and a lighter gauge hold-in windin~: The
hold-in winding is normally bypassed by a closed SWItch.

The pull-in winding prod~ces a s~rong stroke. Ho\yever, if
this winding were to remam energIzed by the playent would
overheat. To reduce this high current, the hold winding is put
in series with the pull-in winding by opening the endof
stroke switch.

This switch should be adjusted so that the long blade is
moved by the flipper pawl assembly for about the last 1/8
inch of movement. With the plunger completely depressed
manually both switches should be adjusted for a 3/32 inch
gap. The'short blade should have a 1/32 inch follow thru.

NEVER LUBRICATE THE PLUNGER. The only
lubrication required is the link assembly with the special coin
machine lubricant.

Weak or sluggish flipper action can be due to dirty or
improperly adjusted contact points, worn out coil sleeve,
loose or broken bushing, incorrect coil or shorted diodes,
worn out fiber links; weak or broken return spring, loose coil
between the retaining bracket and coil stop, or loose screws.
Check all of the above to correct.

TILT SWITCHES
The plumb bob tilt can be made more sensitive by raising the
plumb bob on the shaft and less sensitive lowering the bob
on the shaft. The super slam tilt on the coin door is
adjustable. The. norI?a~ adjl;lstment is conta~ts open 1/32
inch. The playfleld tIlt IS adjustable by formmg the SWItch
contacts. Closing the gap will make the tilt more sensitive.
The ball roll tilt in the cabinet box can be raised (more
sensitive) or lowered (less sensitive) at the front pivot slot.

SECTION 9
SPARE PARTS
The parts used on the solid state STELLAR WARS are
standard Williams parts. Refer to Figure 13 for identifica
tion of various playfield parts and adjustments.

PLAYFIELD CARE
The playfield on this machine has an improved finish with
excellent wearing properties. DO NOT clean the board with
water, water soap solutions, or harsh abrasives. Avoid using
steel wool, kitchen cleansers, or abrasive hand soap. Water
will weaken the adhering of the paint to the board and
abrasives shorten the board life.

A wax base cleaner with negligible abrasive qualities used
lightly, but frequently, will extend board life.
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PLAYFIELD PARTS
Description

MOUNTING BRACKET FOR
BALLGATE WIRE
CHROME BALL GUIDE-LEFT
OR RIGHT
STOP BRACKET FOR BALL
EJECTOR HOLE
POST FOR RUBBER BUMPER
(2 USED)
PLEXIGLASS INSERT 5" DIA.
BALLGATE WIRE
CAPTIVE BALL 1-1/16 DIA.
RUBBER RING 5jl6" ID
(17 USED)
RUBBER RING 3/4" ID
RUBBER RING 1-1/4" ID
RUBBER RING 1-1/2" ID
RUBBER RING 2" ID
RUBBER RING 2-3/8" ID
RUBBER RING 2-7/8" ID
SET OF 10 PLAYFIELD PLASTICS
BALL SHOOTER GAUGE PLATE
ROLLOVER WIRE ASSY
(4 USED)
ROLLOVER WIRE ASSY
(2 USED)
ROLLOVER WIRE ASSY
(4 USED)
FLIPPER ASSY
BALL EJECTOR ASSY
SPINNING TARGET ASSY
JET BUMPER ASSY
DROP TARGET ASSY
(TRIPLE BANK)
DROP TARGET ASSY
(FOUR BANK)
STATIONARY TARGET ASSY
(2 USED)
BALL KICKER ASSY
BOTTOM ARCH ASSY
FLIPPER RETURN FRAME
(LEFT OR RIGHT)
UPPER RIGHT BALLRAIL ASSY
TOP BALLRAIL ASSY
UPPER LEFT BALLRAIL ASSY

2. lB-3417-11

3. 1A-6793

4. 2A-4008

5. 3B-7545
6. 12A-6532
7. 20A-6500
8. 23A-6300

9. 23A-6301
10. 23A-6303
11. 23A-6304
12. 23A-6305
13. 23A-6306
14. 23A-6307
15. 30C-490
16. 30B-3573-1
17. A-5844-8

18. A-5844-9

19. A-5844-34

Item Part No.

1. 1A-3206-5

20. B-7060
21. B-7472-5R
22. B-7875-490
23. B-7894
24. D-7931-3S

25. D-7931-4S

26. A-8054

27. B-8055
28. 0-8088
29. B-8144

30. C-8157
31. C-8158
32. A-8159

16
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18
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29
2
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CONSERVATIVE ~

10~ MODERATE ~1.0
?~ LIBERAL ~>_~

"'ijO~27 0 2710~'
19 19 19 19

POST ADJUSTMENTS
To make game more conservative or liberal, move post 3/16"
as shown in sketch. Spotting holes are provided and can be
seen upon removal of posts.

Figure 13. Playfield Spare Parts
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