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I. INSTALLATION
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INSTALLATION

A. SET-UP

. Bolt the legs to the cabinet.

2. Check for any loose wires.

2. Feed the line cord through the slot 3. Check switches for loose solder or other
provided in the pedestal. foreign matter.
3. Place the lightbox atop the pedestal, 4. Be certain all fuses are firmly seated.
gak::%sure to engage the hoiding 5. Check transformers for any foreign
acke matter across terminails.
4. Insert the key and unlock the lightbox -
. 6. Be sure transformer wiring corresponds
door. Swing the backglass door out.
to the supply voltage.
= ;‘:3?22:”22::? ;htrej:rl:'pﬁtlggxﬁiceﬁt 7. Check the setting of the normally open
gl P ° 9 tilt switch on the underside of the
panel playfield. One blade should be free-
6. Lift the insert; then swing it out. floating with a weight on the end.
7. Secure lightbox to cabinet with bolts and 8. Level the machine.

WASHCE ProvicleC. 9. Adijust the plumb-bob tilt and the ball roll
8. Connect all cables and secure with cable tilt to the sensitivity desired. Both tilt
clamps provided. switches are normally open.
9. Open the cabinet door and loosen the 10. With the line cord unplugged, drop a
front moulding locking arm. coin into one of the chutes. It should be
10. Remove the moulding from the playfield. rejected.
11. Slide glass forward and let all 3 balls drain 1. P '99 game into a properly grounded 3-
to the outhole. wire receptacle ONLYI
12. Refer to Section VI to make all

B. CHECK-OUT

1. Check that all cables are clear of moving

parts.

LIGHTBOX HOLDING BRACKET

necessary game adjustments. NOTE: If
used, Switches #31 and #32 are
special adjustments to make the game
liberal or conservative.

LOCATED ON PLAYBOARD UNDERSIDE

BALL SAVE RELAY (B) TILT RELAY (T)
MOTOR RELAY (M) GAME OVER RELAY (Q)

m x /

=

\.
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il. INITIALIZATION

TURN GAME
ON

IMMEDIATELY

PLAYFIELD
ILLUMINATION
LAMPS ON

LIGHTBOX
ILLUMINATION
LAMPS ON

COIN
CHUTE
LAMPS ON

ALL
DISPLAYS
ARE BLANK

AFTER AFIVE-SECOND DELAY

GAME OVER (Q) AND
TILT RELAY [T)
(UNDER PLAYFIELD)
ARE PULSED
ON/OFF

ALLSCORING
DISPLAYS WILL
LIGHT AND
SHOW ZEROES

COIN LOCKOUT
COILIS
ENERGIZED

CREDIT DISPLAY
WILL SHOW REMAINING
CREDITS DEPENDING
ON SETTING OF SWITCH
#28

BALL-IN-PLAY
DISPLAY
WILL BE BLANK

| EVERY FIVE SECONDS '

HIGH GAME TO DATE SCORE WILL FLASH AND CONTINUE UNTIL START OF GAME.
GAME ISNOW IN ATTRACT MODE. (NOTE GAME ADJUSTMENT SWITCHES #23, #24 & #30)

I1l. GAME OPERATION

A. GAME START

All three balls must be in the ball return
trough to start a game.

1. Insert coins into coin chute.

a. Coin chute tune is played (dependent 4
on Switch #27).
b. Total credits are displayed in status 5

display (dependent on Switch #28).

2. Press Credit Button to start game.
a. Credit tune or voice is played.

b. Total credits displayed decrease by one.

. All playfield features reset. Ball Shooter

Guide moves back and forth.

. The first player score display flashes a

single zero.

When the ball is released to the shooter:

a. Playfield controlled lamps flash.

b. High Game to Date is briefly displayed
in all four players’ score displays.
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Ill. GAME OPERATION

B. FIRST PLAYER

1.

First player’s score display flashes single
zero.

2. The other players’ displays are now blank.

3. A”“1” appears on the ball-in-play display.
4. \Xhen the ball enters the outhole, the

bonus is scored.

C. ADDITIONAL PLAYERS

1. Additional players are indicated by a zero

(not flashing) in each corresponding
player’s display.

2. After the maximum number of players are

added, or no more credits remain, the
Credit Button has no effect.

3. Additional players can be added any time

the first players first ball is still in play. If the
Credit Button is pressed after the first
player’s first ball has entered the outhole,
all players’ scores will be erased with the
first player’s score display showing a
flashing zero, indicating a new game only
for the first player.

D. EXTRABALLS
1. When the SHOOT AGAIN lamp is lit,

neither the player-up nor the ball-in-play
display changes when the ball enters the
outhole.

Only one extra ball per ball-in-play is
given.

E. TILT MODE

1. Tilting the game results in a loss of ball

in play.

2. When the game is tilted, all the

F.

playfield lamps go off except the pop
bumper lights.

3. All accumulated bonus and bonus

multipliers are lost.

SLAM MODE
1.

If the normally closed slam switch (located
inside front door) is opened, the entire
game is ended for all players.

2. The GAME OVER lamp comes on.

3. The entire switch matrix is inactive for

_three seconds.

All coins will be rejected if dropped into
any coin chute during the three second
delay.

If the match feature exists (dependent on
Switch #18), a replay can be won even if
the game is slammed.

Game returns to the attract mode.

G. GAME OVER

1.

\When the last ball enters the outhole, the
GAME OVER lamp continually flashes.

Arandom number appears in the ball-in-
play display. If this number matches the
last two digits in any player’s score, a
replay (dependent on Switch #18) is
awarded.

HGTD is periodically flashed in all players’
displays. \When a score higher than this is
achieved, an award (dependent on
Switches #23 and #24)is given.

. All captive balls will be ejected and

returned to the outhole.

The two target banks will reset.

-




IV. GAME PLAY AND SCORING

SHOOTER GUIDE

When a ball is served to the shooter, drop
target lights start sequencing and the shooter
lane guide is activated. The right green button
freezes the shooter guide and the rotating
drop target lights. Hitting any switch except

a ten-point switch restarts the drop target
lights sequencing.

BALL-SAVE

Hitting any individually lit drop target lights the
“BALL-SAVE" on the left outlane. When the
left green button is pressed, the BALL-SAVE

is activated.

CRATER FREEZE

® \/olcano craters are sequentially lit (except
during MULTI-BALL).

® Pressing the right green button freezes the
crater lights for approximately one second.

® A scoring switch must be hit to enable the
button to re-freeze crater lights.

MULTI-BALL PLAY

® \X’hen a ball enters a lit crater, it will be
captured and another released to the
ball shooter.

e Two red lights (“LAVA LEVEL") in the middle
of the playfield flash to show how many balls
are captured. When one ball is captured, Lava

Level One lamp will flash. When two balls are

captured, both Lava Level One and Lava Level
Two lamps will flash.

® \X'hen the third ball is captured, all balls will
be launched, one at a time, from the
“VOLCANO SHAFT.”

® During MULTI-BALL PLAY, playfield scoring is
2X (two times) (3-Ball only). Playfield scoring
remains 1X (one time) during 5-Ball play.

® No \olcano craters are lit.

® \\/hen two balls enter the outhole, scoring
returns to 1X.

e Captive balls are remembered from ball to
ball, unless another player uses them.
Each player must capture three balls for
MULTI-BALL.

MULTIPLIERS

Lava Flow Multiplier (Playfield Scoring)

® Ball entering Craters 2, 3 or 4 will light
corresponding lava flow multiplier for
a timed period.

Seismic Multiplier (BONUS)

® Increased when an individually lit drop
target is hit.

COLLECT BONUS

® “COLLECT SEISMIC VALUE" arrow lights
when bonus value reaches 19 (maximum).

e \X'hen ball enters hole kicker when
(“COLLECT SEISMIC VALUE") is lit.

® Aftering entering outhole.
® Turns off spinner light and resets “SEISMIC
MULTIPLIER” to 1X.

SPECIAL

® Ball entering all four craters will light
“SPECIAL™,

e Awarded when ball enters hole kicker when
“SPECIAL” lamp is lit.

® Craters remembered ball to ball.
e “SPECIAL" light remembered ball to ball
(3-Ball only).

EXTRA BALL

e Completing both drop target banks will light
“EXTRA BALL".

e Awarded when ball enters “FIRE PIT” when
“EXTRA BALL" lamp is lit.

® Ball through right outlane with gate closed
will light “EXTRA BALL" for one shot only
(dependent on setting of Switch 31).

CRATERS

e Capture ball if lit (See MULTI-BALL PLAY).
® Remembered ball to ball for SPECIAL.

CRATER 1
® Score 1000 points.
e Add BONUS.

CRATER 2

® Score 4000 points.

® Add two BONUS.

e Light 2X lava flow multiplier.




IV. GAME PLAY AND SCORING

CRATER 3

® Score 9000 points.

® Add three BONUS.

® Light 3X lava flow muiltiplier.
® Light spinner (See SPINNER).

CRATER 4

® Score 16,000 points.

® Add four BONUS.

® Light 4X lava flow multiplier.
® Light spinner.

FIRE PIT

® Score 5000 points.
® Award EXTRA BALL when lit.

DROP TARGETS

® Score 100 points unilit.

® Score 1000 points when bank is lit.

® Score 5000 points, light left “BALL SAVE” and
advance multiplier when individual lit target
is hit.

® Add BONUS.

¢ Completed target bank resets, lights bank for
1000 point scoring, and lights “OPEN GATE”
spot target.

ROLLOVERS AND ROLLUNDER

LEFT RETURN ROLLOVER
® Score 100 points.
® Add BONUS.

LEFT OUTLANE ROLLOVER
® Score 3000 points.

RIGHT OUTLANE ROLLOVER

® Score 5000 points and light “EXTRA BALL”
for one shot only when ball gate is closed.
(Dep. on switch 31)

® Score 1000 points when “GATE OPEN" lamp
is on; Ball Gate closes.

ROLLUNDER
® Score 3000 points.
® Add BONUS.

HOLE KICKER

® Score 3000 points when collect bonus
is unlit.

® Award special when lit.
® Collect bonus when lit.

SPOT TARGET

® Score 1000 points.
® Opens right ball gate when lit.
® Turns off target light.

SPINNER

® Score 100 points unlit.
® Score 1000 points when lit.

® Spinner lit when ball enters Crater #3 or
Crater #4. (See CRATERS).

TOP POP BUMPERS AND
KICKING TARGET

® Score 1000 points (3-BALL).
® Score 100 points (5-BALL).

BOTTOM POP BUMPERS
® Score 100 points.

10-POINT SWITCHES
® Score 10 points.

HIGH GAME TO DATE

If the High Game to Date is 990,000 or
greater at the start of a new game, the
High Game to Date will automatically reset
to 770,000.

!
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V. GAME SPEECH

ATTRACT MODE

“DANGER VOLCANO”

“IT'S GONNA BLOW”

“THROW ME A SACRIFICE”

GAME MODE

“VOLCANO”

“SHOOT LIT VOLCANO”
“BALL SAVE"

“LAVA RISING”
“ERUPTION"

“FIRE PIT”

“DANGER”

“IT'S GONNA BLOW”

“THROW ME A SACRIFICE”
“TILT, TILT, TILT”

“O00000”

OCCURRENCE
Randqm.
Random.

Random.

OCCURRENCE

a. Pressing credit button.
b. Random scoring.

Ball to Shooter.

Hitting lit drop target.

Capturing a ball in lit crater.

\When MULTI-BALL play is initiated.
When EXTRA BALL is lit.

Random during scoring.

\When any non-capturing ball enters
crater and no ball is in subway.

Random during scoring.
When game is tilted.

When game is slammed.
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Vi. GAME ADJUSTMENTS

A. CONTROL BOARD SWITCH
ADJUSTMENTS

There are 32 switches on the control board which permit
adjustment of the game parameters. These switches are con-
tained in four packages of eight switches each, as shown
below:

S1-58 $9-S16 S17-S24 $25-S32 I

Switch settings are recognized only during normal power-up
and when starting the first player of a new game (not when
additional players are added).

COIN CHUTE
SWITCHES ADJUSTMENTS
S1 S2 S3 S4 Left Chute
) S6 S7 S8 Right Chute
S9 S10 S11 S12 Center Chute

NOTE: FOR GERMAN GAMES ONLY, switches $5-S8 adjust the center
chute and switches $9-S12 adjust the right chute.

COINS/CREDITS
OFF OFF OFF OFF . . e 1/1
OFF OFF OFF ON cispssemmenoiis Figamanarigisgs 1/2
OFF OFF ON OFF . iciwinmmennssinssmmsvssssssis 1/3
OFF OFF ON ON e 1/4

OFF ON OFF OFF . . R 7

OFF ON OFF ON i.iiiivmesssvsvninmmmnssssssin 1/6
OFF ON ON OFF . 1/7
OFF ON ON ON A S B GRS S B EEERRES 1/8
ON OFF . OFF OFF .................. B VA
ON OFF  OFF  ON .. ............ ... ... 2/1*
ON OFF ON OFF :aiuspmmmasisinssemaus g558s23s 2/2*
ON OFF ON ON ... 2/3*
ON ON OFF  OFF ... .. .. i 2/4*
ON ON OFF ON yisssusmanssssgosnmsssnpssssas 2/5*
ON ON ON OFF ... . ... .. ... ... 1/1 AND 2/3
ON ON ON ON .. 3/1*
*NO CREDITS UNTILLAST COIN IS INSERTED.
SWITCH 13 EXTRA CREDITS
ON: ssunsagnissemmsas Adds 9 credits to center coin chute setting
OFF .. ... . No effect

NOTE: FOR GERMAN GAMES ONLY, Switch 13 adds 9 credits to the
right coin chute setting, when ON.

SWITCH 14 COIN CHUTE CONTROL
ON ................. Left and Right Chutes Same
OFF swsinospans s e Left and Right Chutes Separate

NOTE: FOR GERMAN GAMES ONLY, Switch 14 controls the left and
center coin chutes.

SWITCHES
15 16 MAXIMUM CREDITS
OFF OFF o5 5555 4 5 saps 9556 5 5 5 5 S0t & 9 ¥ 4 0 4 5 ovemsacii 0 6 8 9 % 5 % 3 % % 8
OFF ON 10
ON OFF covsusssnnemensssissss o assasss s @ore@iessaags 15
ON ON  ivsvsnsssmmmenunees smmmmess s s o st s e s s voes s 25
SWITCH 17 BALLS PER GAME
ON  « oieiniors om0 s o s sonbutsustitros o0 6 8 80 5 binesd £ 585 5 5 BAAEHAS ST 58 hdan 3
OFF s sosu o555 5 5 Breumry a5 85055 PO IE T 5 VOMTHEEIEES 843 5
SWITCH 18 MATCH FEATURE
ON ON
OFF - csmrmes s 6655 5 SaRansess e b Sueems 67 5 5 § SRR E - OFF

SWITCH 19 REPLAY LIMIT
ON vsinanpamomedses Limits each player to one replay per game
OFF ... ............. No replay limit
SWITCH 20 NOVELTY MODE
ON ussrssnssmmesss Playfield SPECIAL and EXTRA BALL features
award 50,000 points and 5 knocks. High
score, high game to date, and match fea-
tures disabled.

OFF < o5:0ss0nmswmnuns Normal game mode

NOTE: SWITCH 20 overrides SWITCH 21.

SWITCH 21 GAME MODE
ON 6w unnmmmms s sy Extra Ball
OFF ................. Replay

NOTE: IFSWITCH 21 is ON, the high game to date and match awards are
disabled.

SWITCH 22 PLAYFIELD SPECIAL
ON ... ... ......... Awards Extra Ball
OFF .::u: i e B Awards Special

SWITCHES

23 24 HIGH GAME TO DATE

OFF OFF sisszusnnmmas Not displayed—no award

OFF ON .. .......... ... Displayed—no award

ON OFF coiveisgsames Displayed—awards 2 replays

ON ON 5e s 6% 5505 wmvns Displayed—awards 3 replays

SWITCH 25 MUST REMAIN ON

SWITCH 26 REPLAY BUTTON TUNE?
(@] S T T T I T L Y Yes
OFF s covsown 5 ua s mave s s e s 6 5% Wstos w8 & 8 5 0% & 5 500 8 8 %% 0 & 5 e No

SWITCH 27 COIN SWITCH TUNE?
OO o o0 o e s o st o o st 8 s 61 8 8 558 ot 0085 ot 1 sy Yes
OFF v s s 55650 s 00 6065 5 848 6% S0 st 665 % % 6 6 SRR 3% 8 6§ 4 e No

SWITCH 28 CREDITS DISPLAYED?
O v vt 2 ot sreo MR 2 820 e 68 A A B G A AR G B R R LK B .. Yes
OFF wru svn g s a5 o o5 v 653 4 0 BE0Sa 8 i 56§85 S0 656§ 5§ 4 § 56 No

SWITCH 29 OFF

SWITCH 30 ATTRACT FEATURES
ON soosssummmmmeess 5o as s 6 me s s s s s 4 4me 56 5 5 5 % e s o 5 ON
OFF OFF

SWITCHES 31, 32 LIBERAL-CONSERVATIVE

(SEE SECTION VI, B)

B. LIBERAL-CONSERVATIVE
ADJUSTMENTS

® Game Adjustment Switch #31

ON (Liberal) — Ball through right
outlane with gate
closed will light EXTRA

BALL for one shot
only.

OFF (Conservative] — No EXTRA BALL
through right
outlane.




VI. GAME ADJUSTMENTS

C. POST ADJUSTMENTS

There is one post adjustment that provides
liberal or conservative game play. See
Playboard Information (page 31) for post
positioning.

THE SOUND/SPEECH BOARD (A6) USED
IN VOLCANO GAME #667 IS NOT
INTERCHANGEABLE WITH SOUND
BOARDS (A6) USED IN GAMES
PREVIOUS TO MARS (#666).

D. SOUND/SPEECH
ADJUSTMENTS

Volume potentiometer for adjusting the
speaker output is located on the bottom
board and is accessible through the front
door.

IMPORTANT: All potentiometers
(pots) on the sound/
speech board are
factory adjusted for
maximum voltage.

Damage to board
components may result
if settings are changed,
unless an oscilloscope
and calibration pro-
cedure is followed.

SWITCH BANK (SBI) SETTINGS:

SBI-1 USED IN SELF-TEST ONLY.
SB1-2 NOT USED
SB1-3 SBI-4 Attract Mode Speech

OFF OFF Disabled.

ON OFF Every 10 Seconds.

OFF ON Every 2 Minutes.

ON ON Every 4 Minutes.

SBI-5 ON  Background sound enabled.
OFF Background sound disabled.

SBI-6 ON  All Speech enabled.
OFF All Speech disabled.

SB1-7 NOT USED

SB1-8 NOT USED

SOUND/SPEECH BOARD (A6) TEST SEE
SECTION IX, E PAGE 14.

VIil. BOOKKEEPING AND SELF TEST

The circuitry in this game helps the operator
perform many bookkeeping and game test
functions. The information is shown one step at a
time in the first player’s score display, while the
step number is shown in the credit display (refer to
flow chart Section VII, C for order and function).

A. BOOKKEEPING

e Pressing the SELF-TEST button inside the
front door begins the bookkeeping which
are steps O1 through 15.

e The data in any of these steps may be reset
to zero while it is displayed by pressing the
replay button on the front door.

e The SELF-TEST button must then be
pressed to enter zero into memory.

e All bookkeeping information is checked
against itself to insure that it is correct. If

any data is invalid or bad, that information
will flash while it is displayed.

e |f the SELF-TEST button is not pressed
within 60 seconds of each step, the game
will return to the attract mode.

B. SELF-TEST

e Steps 16 through 20 are SELF-TEST or game
tests the operator can use for quick
troubleshooting.

e All the tests are explained in the flow chart
(Section VI, C).

e Each test can be repeated by pressing the
replay button on the front door. This starts
the test for another 60 seconds.

o |f the SELF-TEST button or the replay button
is not pressed within 60 seconds, the game
will return to the attract mode.



Vil. BOOKKEEPING AND SELF TEST

C. FLOWCHART

BOOKKEEPING CAN BE ENTERED IN THE ATTRACT
MODE OR DURING GAME PLAY.

PRESS

SELF/TEST

BOOKKEEPING

PRESS

SELF/TEST -

Press SELF/TEST button on front door. Credit
display should read “00" Player score displays should

©)

SELF/TEST

PRESS
CREDIT BUTTON

BUTTON

BUTTON be blank.
STEP 1—COINS THRU LEFT CHUTE STEP 16—LAMP DRIVER TEST: Q. T, M & B relays
and coin lockout coil are pulsed. All controlled lamps,
| plus the ball gate and ball release, are sequentially
turmed on.
STEP 2—COINS THRU RIGHT CHUTE/NOTE 1 }
——O
Y
STEP 3 —COINS THRU CENTER CHUTE/NOTE 2
STEP 17—SOLENOID TEST: Specific controlled
solenoids are pulsed while its assigned number appears
i t display. NOTE Aand NOTE B.
STEP 4_—TOTALPLAYS in the status display. See NO an E
freee(}
STEP 5—TOTAL REPLAYS
STEP 18 —SWITCH TEST: All switches in the switch
matrix are inspected. If all switches are open, “99" will
appear on the status display. If one or more are closed,
STEP 6—GAME PERCENTAGE/NOTE 3 their assigned matrix number will appear in the display.
-——0O
STEP 7—EXTRABALLS
STEP 19—DISPLAY TEST: Each digit of each display is
STEP 8 TOTALTILTS ;L;;rlizsgr:?gévuduany and all numbers, zero thru nine,
Y O
| STEP 9—TOTAL SLAMS '
STEP 20—MEMORY TEST: Each control board
memory device is inspected. Any defective device is
STEP 10—TIMES HGTD HAS BEEN BEATEN indicated by its part number displayed in Player number
one. If all are OK, 99 is displayed in status display. See
NOTE C.
STEP 11—FIRSTHIGH SCORE LEVEL
TO EXIT SELF/TEST.
STEP 12—SECOND HIGH SCORE LEVEL SEE a) Wait 60 seconds
b) Turn power off /on
SECTION c) Open slam switch
ViL B d)Close tilt switch
STEP 13—THIRD HIGH SCORE LEVEL
NOTE A: SOLENOID ASSIGNMENTS
1. Subway Ball Release
_ TO DAT RE 2. Top Drop Target Bank
STEP 14—HIGH GAME TO Esco 3. Left Coin Chute Counter
4. Right Coin Chute Counter
5. Subway Kicker
6. Right Drop Target Bank
STEP 15—AVERAGE PLAYING TIME/NOTE 4 7. Center Coin Chute Counter/Note D
L 8. Knocker
9. Outhole

1. If control board switch #14 is on, Steps 01 and 02 are added together and

displayed in Step O1.

2. IN GERMAN GAMES ONLY, Step 02 displays total coins thru center chute, and

Step 03 displays total coins thru right chute.
3.If Step 06 is reset, Steps 04 and 05 must also be reset.
4.If Step 15 is reset, Step 04 must also be reset.

10

NOTE B: Mechanical coin counters are optional and are not pulsed during solenoid

test.

NOTE C: James Bond and later System 80 games will display 7641-1 for abad 2716

game prom.

NOTE D:FOR GERMAN GAMES ONLY, solenoid #4 is assigned to center coin

chute and solenoid #7 is assigned to right coin chute.




Vii. BOOKKEEPING AND SELF TEST

D. HOW TO RESET HIGH SCORE LEVELS
OR HIGH GAME TO DATE SCORES

STEP 11
FIRST HIGH
SCORE LEVEL

STEP12
SECOND HIGH
SCORE LEVEL

SELECT APPROPRIATE BOOKKEEPING STEP BY
PRESSING SELF/TEST BUTTON UNTIL
NUMBER APPEARS IN CREDIT DISPLAY.

STEP13
THIRD HIGH
SCORE LEVEL

STEP 14
HIGH GAME TO
DATE SCORE

NOTES:

1. Step 11 must be a lower score than Step 12. Step 12 must have a lower score than
Step 13.

2.1f Step 12 or Step 13 is not desired, set those scores to 0.

3.1f Step 11 is set to O, no replays will be awarded, no matter what the settings are for Step
12 and Step 13

VIII.

A. ELECTRO-MECHANICAL COIN
COUNTERS

Electro-mechanical coin counters may be
installed on the bottom board, directly
behind the 7-position fuse block. Solder lugs
are provided which will connect the counters
to the electronic circuitry.

1. Position the counter and secure it to the
bottom board. Mounting holes are spotted
for most standard 24 volt counters.

1

PRESENT SCORE IS DISPLAYED IN PLAYER ONE SCORE
DISPLAY. PRESS CREDIT BUTTON ONCE. THIS WILLZERO
OUT THE PRESENT SCORE. THEN PRESS AND HOLD
CREDIT BUTTON UNTIL DESIRED SCORE IS DISPLAYED
(INCREMENTED IN 10,000°S).

PRESS SELF/TEST BUTTON ONE MORE TIME TO
ENTER NEW SCORE INTO MACHINE'S MEMORY.

TO EXIT FROM BOOKKEEPING:
A. WAIT 60 SECONDS OR

B. TURN POWER OFF/ON OR
C. OPEN SLAM SWITCH OR

D. CLOSE TILT SWITCH.

OPTIONS

2. CAUTION: A IN4004 diode must be
connected across each counter with the
cathode lead connected to the solder lug
with the RED-BLACK-BLACK wire.

3. Connect one counter lead to each of the
two solder lugs provided for each counter.

4. The counter should increment once when
the respective coin chute switch is closed.



IX. GENERAL INFORMATION

A. PRINTED CIRCUIT BOARDS C. FUSES

ARE DESIGNATED AS
FOLLOWS: BOTTOM BOARD
Al — Control Board F1 Lightbox lllumination 8 Amp SLO-BLO
A2 — Power Supply F2 Playboard lllumination 8 Amp SLO-BLO
A3 — Driver Board F3 Controlled Lamps 7-1/2 Amp
A4 — Score Displays (4) F4 Sound Board 2 Amp SLO-BLO
A5 — Status Display F5  Power Supply 5 Amp SLO-BLO
A8 — Pop Bumper Driver Boards (4) F7  Displays 1/4 Amp SLO-BLO
A11 — Auxiliary Lamp Driver Board— F8  Primary Fuse 110 VAC 5 Amp SLO-BLO

. Primary Fuse 220 VAC 2.5 Amp SLO-BLO

Lightbox
SOUND/SPEECH POWER SUPPLY

Printed circuit board connectors wil.I be F9 Sound, Speech 1 Amp SLO-BLO
labeled AX-JX. For example, A3-J4 is the
connector J4 on the driver board (A3). PLAYBOARD

FI0  Center Pop Bumper 2.5 Amp Slo/Blo
F1 Left Top Pop Bumper 2.5 Amp Slo/Blo
F12  Right Bottom Pop

B. WIRE COLORS ARE SHOWN
AS NUMBERS:

Bumper 2.5 Amp Slo/Blo
O Black = Largan F13  Left Bottom Pop
1 Brown 6 Blue Bumper 2.5 /'\mp SIO/B'O
F14  Outhole, Subway
2
Bed ! Fap'e Ball Release. 2 Amp Slo/Blo
3 Orange 8 Slate FI5  Top and Right Drop
. Target Banks,
4
L 7 White Subway Kicker. 2.5 Amp Slo/Blo
Fi6  Fire Pit 5 Amp Slo/Blo
For example, 688 is a BLUE- F17  Hole Kicker
SLATE-SLATE striped wire. and Ball Release 2.5 Amp Slo/Blo
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IX. GENERAL INFORMATION

D. COILCHART

SOLENOID COILS
PART GENERAL RESISTANCE NUMBER WIRE WRAPPER
NUMBER USAGE"* (ohms) OF TURNS GAUGE COLOR
KICKING RUBBERS
A-1496 POP BUMPERS 2.95 635 #23 Yellow
POP BUMPERS
A-4893 BALL KICKER 2.1 535 #22 Red
A-5194 GONG 45 780 #24 Blue
KNOCKER, :
A-5195 HOLE KICKER 12.3 1305 #26 White
HOLE KICKER,
A-16570 OUTHOLE 15.5 1450 #27 Green
A-17875 FLIPPERS 2.8/40.0 560/1100 #24/31 Yellow
A-17891 5 BANK RESET 3.35 850 #22 \White
3 BANK RESET,
A-18102 7 BANK RESET 9.0 1430 #24 Red
USES 2
A-18318 4 BANK RESET 6.7 1130 #24 Orange
A-19300 BALLKICKER 7.8 1075 #25 Orange
A-20095 SUPER FLIPPER 1.55/35.5 450/900 #22/31 Red
RELAY COILS
Q, T, AND COIN
A-16890 LOCKOUT RELAYS 231.0 4000 #35 Orange
A-17564
A-20558 GATE RELAY 156.0 3400 #34 White
MEMORY/ .
A-18642 DROP TARGETS 58.0 1590 #33 \White

*Coils may vary from game to game. Check game manual for exact coil usage.
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IX. GENERAL INFORMATION

E. SOUND/SPEECH BOARD (A6) TEST
1. Game must be in game over mode to initiate test.

2. Pressing the test button on the sound board will initiate the test.

3. The test must be completed to enable the sound board or game power must be turned off/on.
4. Words in bold print with quotation marks are the voice responses the sound board issues at

specific points in the test.

END OF
TEST

PRESS TEST BUTTON
“TEST"
*
RAM MEMORY BAD
TEET = “RAM TEST FAILS"
GOOD
EPROM MEMORY BAD “EPROM 1 FAILS"

TEST OR

4 GOOD “EPROM 2 FAILS"

|____

[ “TURN DIP sWITCHES OFF" |

[ TURNOFFALLDIPSWITCHES )

ALL
SWITCHES
RECOGNIZED?

NO

“THANK YOU
TURN DIP SWITCHES ON”

PRESS TEST L
)

BUTTON

NO “THANK YOU" RESPONSE
INDICATES DIP SWITCH
PROBLEMS

[ TURN ALL DIP SWITCHES ON I

ALL
SWITCHES
RECOGNIZED?

NO

[ “THANK YOU" |

TEST SOUND
REPEATS
CONTINUOUSLY

3

SWITCH SB1-1
TO OFF POSITION

PRESS TEST
BUTTON

—_7

SOUND ENABLE TEST

JUMPER, ONE AT ATIME, THE FOLLOWING SOUND ENABLE INPUTS
(AT THE A6-J1 CONNECTOR) TO GROUND.

A6J1-8 Sound 1 —Response“1”

A6J1-9 Sound 2 —Response “2”

A6J1-11 Sound4 —Response “4”

A6J1-12 Sound 8 —Response “8”

A6J1-2 Sound 16—Response “16”

IF BAD AT ANY INPUT, ONE WILL HEAR “FAILS"; OR NO VOICE, INDICATING
THE ENABLING SIGNAL IS NOT BEING RECOGNIZED AT ALL.

¥

PRESS TEST BUTTON
“TEST COMPLETE"
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WARNING!

A6J1—10 IS +30V DC
DO NOT JUMPER.

NOTE: SB1-2 AND SB1-8 ARE NOT
INVOLVED IN DIP SWITCH TESTS.
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

CONTROL BOARD (A1) COMPONENT LOCATION
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BAT 1

e
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C15-C24,
C26-C29,
C31-C35
c3.C14,
C25,C30
CR1-CR35
Q1,4
Q2,Q3
R1,R6,
R11-R24,
R42,R45,
R46,R48,
R51-R57
R2,
R34-R41
R3,R43,
R49

R4, R5,
R44

R7
R8,R50
R9

R10
R25-R33
R47
SW1-Sw4
TC1

Ui

u2

J5

18 19
e

12 221
[———

J2
)

(>

122 23
(—

7

134 35

°o0

T

CONTROL BOARD (A1) PARTS LIST

DESCRIPTION PART NUMBER REFERENCE DESCRIPTION
Battery—3.6V 326R10-002 u3 ROM
Capacitor, 100 mfd., 10V U4, Us, U6 RIOT
Capacitor, .01 mfd., 50V VRI1 Zener Diode—3.0V, 5%
Y1 Crystal, 3.579545 MHZ
Z1 IC-CMOS—Dual 1 Shot
22 IC—Dual Flip Flop
Capacitor, .1 mfd., 50V 23,711 IC—Hex Inverter
212,216,
Diode, GP 1N4148 217,224,
Transistor—PNP MPS-A70 226,227,
Transistor, NPN (Motorola) 2N440 Z34,235
Resistor, 3.0K ohm, 5%, 1/4W 24 IC-CMOS—Quad 2 Input "AND"
Z5 IC-RAN/CMOS
z7 IC—Hex Inverter
Z8 IC—2 Input “NOR”
29,213, IC—2 Input “NAND"
Resistor, 4.7K ohm, 5%, 1/4W Z14
Z10 IC—Open Collector Inverter
Resistor, 5.6K ohm, 5%, 1/4W 215 IC—2 Input—"OR"
218,220 IC—"D" Flip Flop
Resistor, 2.0K ohm, 5%, 1/4W 222
219,221, IC—4 to 7 Decoder
Resistor, 62 ohm, 5%, 1/4W 223
Resistor, 180 ohm, 5%, 1/4W 225,733 IC—4 to 16 Decoder
Resistor, 1K ohm, 5%, 1/4W 228 |C—2-to-4 Decoder
Resistor, 2.8M ohm, 5%, 1/4W 229,230 IC—Hex Inverter—OC/HV
Resistor, 620 ohm, 5%, 1/4W 231 IC—2 Input "AND"
Resistor, 24K ohm, 5%, 1/4W o 232 |C—Hex Buffer—OC
Dip Switch Pak—8 Position 341R31-005 236 IC—CMOS
Socket, 40 Pin 640379-3 Socket—DIL, 24 PIN
CPU R6502-13 Spacer, Cork
ROM R3273-12
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PART NUMBER
R3272-12
R6532-18
1N52258B or
1N59878B
333R08-001
SCL45288B
SN7474N
SN7404N

SCL40818B
P5101-L
SN74LS04N
SX7402N
SN7400N

SN74LSO5N
SN7432N
SN74175N

SN7448N

SN74154N
SN74LS139N
SN7416N
SN7408N
SN7417N
MM74C04 or
SCL40698B
640361-3
131R06-001

s AN PO
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

DRIVER BOARD (A3) COMPONENT LOCATION
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DRIVER BOARD (A3) PARTS LIST
REFERENCE  DESCRIPTION PART NUMBER
cl Capacitor, 10 mfd., 10V
Tantalum
c2-C19 Capacitor, 01 mfd., 50V
CR1-CR6 Diode—Silicon 1N4148
R1-R53, Resistor, 1000 ohm, 5%, 1/4W —
R61,R55,
R56, R58, o
R59 a
R54,R57, Resistor, 9.1 ohm, 5%, W > DSH
R60
Q1-Q4, Transistor, NPN, Darlington MPS-U45
Q13-Q32,
Q45-Q52,
Q54-Q57,
Q63
Qs5-Ql2, Transistor, NPN, Darlington MPS-A13
Q33-044
Q53, Q59. Transistor, NPN, Darlington 2N6043 L_
Q60
Q58, Q62, Transistor, NPN 2N3055 W
ol S| INDEX
Z1-212 1.C. Quad "D~ Latch Flip Flop SN74175N 19| KEY PiN
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IAGRAMS, PARTS LISTS

NOTE: UNLESS OTHERWISE SPECIFIED]
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3.0IODES ARE TYPE
4. INTEGQRATED CIRCUITS ARE SNT4ITS5N.
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+5v
P/0A3TI TW PIOARTS
] 2 |]
) : G| souno 1
- E) 4
A z13 5| SOUND Z
04N
z gl SNk 6 1| sounp &
Y 8 2 7| sounp 8
7 13
CRI1 8| soL.8
21 >+ Q53
AN50473 3| SoL-GND.
+5vV «— 4]
ARTe
QR54
CRZ  MPS-U45 (3] soL.3
% Q55
CR3  MPS-U4S /> 2| Sob.4
23 - 56 \“l«
cR4 Mps-utvsﬁj 1| soL.7
£K M 4| soL.GND.
+5v
A
LRS4
3.1
w
Q58 P/0A3T4
X 2N3055 | |
—13| soL.2
10| S0L.GND.
CRS5 Zr&oa% — 8] soL.9
T g
9| soL.GND.
QGO
05‘6 ZNG0O4G3
S/ U 4BV 7| soLa
soL.S
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SoL.6
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

SOUND/SPEECH BOARD (A6) COMPONENT LOCATION

vl u1ls
A}
3.579545 MHZ
TEST c2
G-
o~
b 3
o I
«
& r
- =l
& s ~
2
us F_"_] 4 “ ™
L ad vse
S8 1
X
o]
3
-8
c10 — —
\ — ES5 ™~
E4 ESU” E c26
c1s U
o E2 E12 A
3 . - €3 J E14 E15 —
- Rdeler
| —|
B-20887-1 987 ey ns 1w
Ccl14 e
0 C:r“ ° ¢ 13 c20 c21 cza‘[l;“ C e
- cie L3
5 car
- s -
[] 5 5 S
u1l2 I
5
D GOTTLIEBACO CD ve © ™
COPYRIGHT 1981 23 c17 x « r
ALL RIGHTS RESERVED o
REFERENCE DESCRIPTION PART NUMBER REFERENCE DESCRIPTION PART NUMBER
Cl. C2 Capacitor, .1 UF 25V, CMD R19, R22 Resistor, 150K ohm, 1/4W, 5%
C4-C13, R23-R30 Resistor, 10K ohm, 1/4W
Cl15,. Cl6, R31 Resistor, 3.3K ohm, 1/4W, 5%
Cl18-C21, RP1, RP2 Resistor, Dip 4116R-002-222
C23, C25, C26, SBI1 Dip Switch 1008-692
C28-C34, C37, Swi Moment Pushbutton Switch
C42,C43,C44 ul IC, Tngger 7414
C3.C38-C4) Capacitor, 47 MF, 50V u2 IC SN74LS74N
C14,.C24 Capacitor, 100 PF, 250V, 20% u3 CPU R6502-13
cre Capacitor, 002 MF, CMD u4 IC SN74LS138N
c22 Capaaitor, 300 PF, CMD us, U6 E Prom 2716
c27 Capacitor, 1 UF, 50V, TNT u7-us, ull,uI8 IC SN74L75
€35.C36 Capacitor, 470 MF, 35V ul1o IC SN74LS02N
CRI Diode IN4148 ui2 IC SN7407N
CR2 Doide, Zener IN52258 ui3 IC, Inverter SN74LSOSN
Q1. Q3 Transistor, NPN 2N2222A ui4 Voice Chip SCOl
Q2 Transistor, PNP 2N2907A u1s RRIOT R6532-18
R1. R4 RS, Resistor, 5 6K ohm, 1/4W ulé I1C SN74LS04N
RIT.R12 u1z IC SN74LS30N
R2.R3 Resistor, 2K ohm, 1/4\W, 5% u19. u20 Converter, PMI 1408A-6P
R6.R13 Potentiometer, 10K, Bourns 3006-103 u21,U22 IC LM741CP
R7 Resistor, 10M ohm, 1/4\W/, 5% uz23 IC LM379S
R8. R14 Resistor, 1K ohm, 1/4W, 5% u24 IC. Dual Comparitor LM193
R9 Potentiometer, 2M, Bourns 3006P-2 05 u2s . Inverter 7404
RIO Resistor, 1 5K ohm, 1/4W, 5% Y Crystal, 3.579545 MHZ
RIS R16 Potentiometer, 10K, CTS X201R Socket 22 Pin Dip
R17.R18, R20. Resistor, 1 8M ohm, 1/4\W Socket 24 Pin (2) 640361-3
R21 ' Socket 40 Pin (2) 640379-3
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e
X. WIRING AND SCHEN
P/0 AGPI [
[g]S1_To Ute-13
S2 To Vie-11 v C5,,0.1UF +5y <S8 OIVF
?1 S4 T0 Ute-| *’-? +5V. i sv =gy’
TO Ul16-3 4 8]
‘D 3 4 ooaf Ve
s + < Blah g
+Sv Vee e Ul
reg F—— 4 g 74LS75
R241R28 Al H&—— A3 LATCH
$10K A2 Hi—— 2] DB2 & 10
Sle 1ox 5 AB3 (12 1 3 Qs
s AB‘; 1% ADDRESS BUS 23 iG]
RZ3$R253R30 2%@ is 2 R/ e
1 19 L
532§ 10K F1OK L% ABT w
4 as bz 2 3+B 2 L
2 ABo B —U15-36 10 D FINEEN A
REe . ADra '?—90 -11. 711 E5 % DBS 3 ; 2‘ 15
10K Tz ABll LI, D] 2l +sy
e = U3 | (O2F<)
) Lii2 RG502 B 1D 74L575 5],
LAMP DRIVER CPU 23 % _— LA Io_lo.w
INTERFACE DEZ F53 pdd 3 2
b5z J2! — R RN &
pB3 |22 DATA BUS
+5v _L_(Z,
CLOCK LOgGIC
(4] C10,, 0\UF
To.luF +5v L
Ay = RP2 E10,-~ -_11_8.- N
3.579545Myz  cad [ Tal4 ~ - D& 21 - DI g
O.JVF L Vee PR IRQ Dl 3! ERT R
2 +5V 02 4, L=ZR/M
DI vz 03 5 71 " 3G
F: T4LS74 A 5 J D - " 18 PIN :: G ——
{CK B R3I ABI- 555 DIP_ SOCKET =% 53T
-------- 33K - L R
ek a4 g0 S | [ 575 EXPANSION: 16 )
3] PR 470 E130 i ¥
oV CDLZ, a ——=wEsEr Low i ) Temammnands
JUMPER i E14Y s
CONNECTIONS 12 L7 3 [3oe 590% | om 5V o7 ) U
EIG-EI7, Muz | o~ Rw b 9| >° R G.\UF _FROMTCT 741
E1e-E18, ZMyz [EI8 EiG EI7 _ 24@_ kP23 ¢ 5B8/-8 LSEH*
22 -
~ ABIZ  NMI FROM E3 i
NOTES: [ 23 Aaé g Ja_l; BTE Voo — 4,[24’_0,;",’%,_2 e
[LUNLESS OTHERWISE SPECIFIED, 24 . 20 ve
RESISTORS ARE +£5%,1/4W. AR 718 24 DB
2. TL LEGEND WITHIN GATES AV Vep 3 e
INDICATES SCHMITT TRIGGER. b S51a3 a3
3. WITH THE EXCEPTION OF +5y = ve:
E1,EZ,E3 AND EIG,EI7,EI8} 73%318? % AG =
SOLID JUMPERS USED WITH 14 SELECT A J5{AS | 22
2716 PROMS. DASHED JUMPERS 1 TOFLL® 2l ac +5v
USED WITH 2732 PROMS, At Har ye
3¢ Vee 7 LA g 23 2716 Cli
P/O AGPI 2 8 |2 _G+E MEE ﬂﬁg PROM s IO.IUF
iy AUDIO OUTPUT 1A SHO D 4 19 667/52 =
7 = Vo B [ s —]Al0 B 2y Ve g fe
10 +30V D RP2 z1'2 3+8 . r 9| DO 5
3 = U10-12 - DB7 3 L
123% RER R THE IS . yi0a 1901 e Ry
S0V 4 2 2+8  _ i3 13102 u9
. S (e p | 303 741575
1} +12V DC @B 2 A
+Ic39F REG. f o, ey LAT B
47V = |
¥ 2 8
SVD o v e
> cap o P¢ e 740802 7407 RP2 o7 2| g
R aT0F 9 7043 12 o 1 D 2 16 T JowF=TET2
L 50V L{>"— = 4= = 7
3 = -12vDCe AN ¢ R/W u1oB
ga oo D 14 © T7 41802
of— f[dTuF Nan SPARES . = ThS
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VOICE CLOCK

Qi ZN2907A
2N22224

$5V =

TCI6 L 00UF
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ul2
7407
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7

3l

+5v +5v
t— cz8 - &
LCIUF ule Ilo?}?,,_.
20 =  T4LS04 |14 =
L ap ¥ 3 1381, A¢P1-8
6 ﬁ? ¥ g 2] ‘.\_,
S| Az ral B2 5 —<} 1) S2, A6PI-9
Haz o fo 5 1 $4, A6PI-11
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3 4
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o8 e,
DIE:WAL 14 eas fRP—<] 5 §32,04-1)
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oo 5.6K 3 peg 17 c30
16 8|CONVERTER : 32| 08¢ PO -
24 bez ? g L
ES DB3 3|
ui7 Py
2 oea 741530 :
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IRQG -—22 TRA 1l w0
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RIW —2 R/W 1 52
. AB9‘—3535€
e ?z STROBE 7
+5v
p/o
5 \
S AMPLITUDE u1s ez e
Re532 ’ :
R1OT : ) %'
p sB1
Peg X SI6IT 182 [0 1% 2 =10
PB1 23 el 2 1]
rez 2% . 5~ |z
LM 741 i
ANALOG | To.duF pe3 | 2! 10
INVERTER ¢ pea 2 o]
-12v pes |8 sl o]
e 70 T7-I7 = glonfd
CRZ TOJTI-1 = f‘/o—'._-Q)
UIF
IN52258 1
3V, 10% 6 o7 O I F+8
(YA ( tez T
T I0F
mi'sov PBG
+5v 17 L
— 6 5
P/0
RPZ
: 1 _ AUX.INPUT
-—'ﬁ-" - SW1 RI9
ol ol L T TEST i o "
JAUF 7 P
S5CO1 = 143 |+30v C33 0.1U uE|A6PZ
VOICE 0.1UF |+
SYNT
YNTHESIZER[ || -
+5V RIS “(‘_
_%OK 0.1UF l’fgg\“ @
R18
sRie (32 1.BMEG 9 o
N + AUDIO QUT
10K p.1uF 8 p—2 007
L VOLUME -
1K u23 35v
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

+5Vv

ToP ?
a3 A11P3 A11J3
OO __ @8O0 be W 3% TiLEL gy
FRAME @ @ : 1 1l>__ 2 2
SV [6171] /28
Al1P1 2|2 W, 1
FROM LIGHTBOX AffJ! ® R3S = -
12K [622] (38 |
, JNoT usED) 3 . A = 3|3 HEEL 38
2 l[> a8
sf—= +5vDC ” ks 4 4’
ca =
R4
47UF wskrr 58
LoV . G SiK 5|5 .
2 3 +5v = [E55] /68
= +5v 6le 35l &y
SN‘lfJ %SN RS N ™
R1 LIGHTBOX 4 12K [666] . 78
+5C 3K LAMPF(DEN_FIFI(E:ATION 9 8 54 e e
RONT VIEW So——
C3, .OIUF 4 255
o +5V<_T5—“_:rL +EV 8|8 E®ei
1 +5v R6 = '
+iv il 740'ON L s FROM LIGHT
L= 11 | M LIGHTBOX
s T8 TM J,s = > Qs A7J3-9
3K
7 3 2 D 3,4 9 [3__{>0— 12 = AI1P2  Al1J2  AIOJS AIOPS
— 677 8
1 +—{s|s T
wl v | D) T ~
560K = +5v 7
u3 ua +5v H— 7| 7 888l i0l10 —@*
,| LM o )]s |sn7acon SN7442N L, r
10 8 L 12K 655 &
[s 3 1 2 €16 9|9 —_@_“
s 12 1" 6 +5v ae J
L 1
T O.UF 3 5|5 183l 1g|g ——@—*
= L &L 1 1RZSK ; 533 4
' ‘ [ 7 b @ = Lol L | 7
-
‘ +5v z 6, 3 |
2]3 [6[7]10 3|3 622 Iglg ) s
NOTE: % - 2
. L 12K 611
1. ALL TRANSISTORS ARE MPS-U45. 5| N, 83 2|2 56 —E5—
2.ALL RESISTORS ARE +5%, 1/4W. El +5v @
3.ALL STROBED LAMPS ARE #47. e el |y A
4.SCENE LAMPS ARE #44. SN7405N RIO = 5
SN B e
) Ry e 9A 10
10/10 1313 ‘@'t
Rt al '
12K OA
R S LY - Aﬁpdm “+6\/ Dc
D. GOTTLIEB & CO. TN s A 303
AUX. LAMP DRIVER BOARD (A11) .3‘J\>H o < LigHTBOX | © [6.3VAC -
vseo o SYSTEM 80, GAME #667 - A10Y ol I S 2
AR AP ERaves BATE T e ] - 7 ' J8.3vaC SCENE LAMPS
Jﬁf@x )zﬁ,j4-21'81 i E-21111 < - RETURN (FRAME )

L

AUXILIARY LAMP DRIVER BOARD
(A11) COMPONENT LOCATION

Ut U2

° ) 3
Om[l l o o =2

@)

L
5 L
l

u3 val &3 Qsa

c2 .9_ FJ— — Qe
() [os =
— ué R10 E

O RI3 Cas

O

AUXILIARY LAMP DRIVER BOARD
(A11) PARTS LIST

REFERENCE DESCRIPTION PART NUMBER
cl CAPACITOR, .1 MFD, 100V
CERAMIC RADIAL LEAD
C2-C3 CAPACITOR, .01 MFD, 100V
RADIAL LEAD
c4 CAPACITOR, 47 MFD, 10V
ELECTROLYTIC RADIAL LEAD
Qr-Qio TRANSISTOR, NPN MPS-U45
DARLINGTON
RI, R12 RESISTOR, 3K OHM, 5%, 1/4 W
R2-R1 RESISTOR, 12K OHM, 5%, 1/4 W/
R13 RESISTOR, 560K OHM, 5%, 1/4 W
Ul 1.C. 2-INPUT NAND SN7400N
U2, U6 I.C. INVERTER SN7405N
us3 1.C. DECADE COUNTER SN7490N
U4 |.C. DECODER SN7442N
us 1.C. TIMER LMS55N
P2, P3 10 POS. SQUARE WIRE FRICTION LOCK CONNECTOR
P 4 POS. SQUARE WIRE FRICTION LOCK CONNECTOR
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Al
CONTROL
BOARD

FROM

CONTROL
BOARD

FROM
A2
POWER
SUPPLY

X. WIRING AND SCHEMAT1

27

Alyz SEGMENTS
1 3001 . . 1
3 b 4
g 32 1A4J1 2A441 3A4J1
——— Cc 1 ]
p 331 .4 |a ra 33°° 14 - q =300 [ia - 600] [i4
344 S 13 b 3l | 13 !
5 e b 322 322] | b 2 '8
355 f ¢ : 12 ¢ 12 ¢ el 12
18 366 333 [333 =
7 Al d " Al d = 1 8| d 1
377 gJ 344 10 344 10 (644
h e e e 10
8 f 355 A P 355 s f [655 5
. 2
600 R g ‘_ﬁ._ 8 q _"EG 8 g 8
9 i a 377 377 (6771
o[ ez b - T | B MO "] 22
s
"I el C |s Fot 400] | ¢ | oispLAY 07 =—[2661 | ¢ | oispLay o1 =—[300] | ¢ | oisP!
12 d 211 . ( 377 |, ( @
13 paz e b2 422 o8 700] oF ¥
(€58 ; D3 ~—222. 4 L 03 14221 14
566 D4 3 D10 3 04 =——333] |3
15 |—L288
M G 05— 224 5 m1~—l[:’,é;3 2 05 «—L2841 |,
{pg=—12351 14 P 1 l pg =—[255] |,
20 o g 1 [22]
el B0 . 5V AC 1221 |5 5V AC ~—ete—15 sv AC =—L122] |45
ol—E22 _ ¢ s5vAC RET. ~— 1241 _14g svACRET. =216 5V AC RET, =— 1241 |y
sol—B331 _ 4 |c +60v 0c =——10441 47 +60v DC=—19441 {47 +60v pc =—10341 147
[8aa
i - e
;2 5551 L ¢ GND | GND |, GND |,
22 seel - | — i
877
24 h
AtJ3 DIGITS
! 4001 o p )
a0
2 02
222
3 433 03
a 04 [
5 D5
. 0
i o7 )
8 08
o L1001 _ 5
10 oiof
1 p—z22l oy
12 o]
744
13 D13
i ez
15 -TGIG. Di5
16 777 DIGJ At1J 1
. 2 TO A11PY
AUXILIARY
A2J3 €88 4 | LAMP DRIVER
)
' [044] _ ,eov pc
GND
GND _l_
L
s |_[055] +a2v oc -
@88 +svoc _
R
AT7J3 A10J1 AIOP1
T 122) 5V AC (18GA) iF [122] -
» a4 5V AC RETURN (18 GA) 2|2 39 5V AC RE
5 155 3V AC 3 155
% 177 3V AC RETURN 32 ==
8 000 6.3V AC RETURN (16 GA) NAME AND SCENE LAN:PS (21) .
" [677] 6.3V AC (16 GA) it i
3881 o sevie
TO STROBED LAMPS
0 255 +6V DC (18 GA) (INSERT)
 |[3551 _ souno e
. LAMP GND
— 5 @



DIAGRAMS, PARTS LISTS

4A41 e AS5J1
Fa 600] (14 a 1 1a]
b 3Ll jy3 b : 8
¢ ==t 12 ¢ = 7
d 633 " d = 13
644] e 2 12
e 10 o
f .__6..':_{ 9 f ot 1"
66
g 8 q 10
677] [877
df ot "] B " ?
[ 4
AY (o7 a66] || oispLay 013 = 1231 el w5s
377 [755] 5
08 5 Di4 5| sTaTus
09 700] | , 015 <7661 3| DisPLaY
010 7';'2 3 D16 =177 2
D11 2
[733]
+ D12 2 ! 055 +42v DC -
688] +5v DC
5v AC‘—-@_ 15 [_‘l A 18
5VAC RET. = 1231 g 155 3vac &
+680v pC <1038 |47 177 3VAC RETURN |, ¢
GND |0 GND 19
— e
A7J8  TO
LIGHTBOX GND BOTTOM
_L BOARD
i ATPB
NOTE:
1. NAME AND SCENE LAMPS ARE #44 ATP6
OR # 455 FLASHING. N\ MATCH LIGHT 011 [ o]
2. _[XXX]_ INDICATES WIRE COLOR. & ‘
3.GROUND WIRE COLOR IS 54, 18GA.
) @ TILT LIGHT 022 )
) @ BALL IN PLAY LIGHT [033 3
TO LAMP DRIVER TRANSISTOR [543 " -
A7 U6
2X BONUS L4 500 g
3X_BONUS L5 511 5
COLOR CODE
0 ]| BLACK 5 | GREEN 4X BONUS L6 522 &
1 | BROWN 6 | BLUE
2 RED 7 PURPLE 5X BONUS L7 533 7
3| ORANGE | 8 | SLATE —
4 YELLOW 9 WHITE
a342
4
5
JRN
3
2
FROM .
A10J4 '© oAR
[653] /) L1 HIGH GAME TO DATE 577 [ SEE SenE
! FOR
il Y RS, Y g e
— - AND S°
255 SCENE LAMPS (FRAME) __@ L10 GAME OVER 566 g | TRANS!
() L2 SHOOT AGAIN 588 i
\—/ SOUND 16 555 5
LAMP GND 6
et
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A4J1

6-DIGIT DISPLAY (A4) PARTS LIST

REFERENCE DESCRIPTION PART NUMBER

Cc1,C2 Capacitor, .01 mfd., 100V Kemet C320C103MIRSCA

c3 Capacitor, | mfd., 100V Sprague TE1400

Ds1 6-Digit Display Tube—FUTABA 6-J5-01

R1 Resistor, 10K ohm, 5%, 1/2W RC20GF103

21,22 IC—Fluorescent Display Driver—  UDN6118A
Sprague

29

(] 1 8
5 2 i7
I I 3 16
1" d 4 Z1 15
108 5| UDNG118A [ ia
SEGMENTS
f 6| DRIVER |3
b 7 12
- [ 8 f h g f e d c b a
T 3 4 8 9 26 27 31 32
; IDENTIFICATION /////
— £° //// WL AW AW A T\ A N A
SIMILAR SEGMENTS  f ,__ b 7 , ,
OF EACH DIGIT ARE DSt
INTERNALLY WIRED - g 6-JS- 01 ae ae ae aye Eare e
IN PARALLEL. e4 ' =—h (FUTABA) ' ' ' ' ’ ’
Vop T y
d e’ Gna’ Wna "na’ Ema' _A//
c2 %
vol'o'UF
1| 2] |[s 7 10 12 15 17LJ18 20| [23 25| [28 30| |33 35
D6 6 13 F2
1 D6 DS D4 GRID |D3 D2 DI Fi
» |08 5 14
c4 4 Z2 15
3 e
|25 > DRIVER [
5 D2 2 17
6 |- ] 18
1o
16| 3V AC RETURN (FILAMENT)
15| SV AC (FILAMENT )
+60V DC (Vpp) . _— D. GOTTLIEB & CO.
10K, 5% 6-DIGIT DISPLAY (A4)

17 +1c3 A omen e SYSTEM 80
= L i%ov JPR [ m 2 i8] E-20926
6-DIGIT DISPLAY (A4) COMPONENT LOCATION
@) o
12345 78910 12131415 1718 20212223 25262728 303132333435
llllllIIIlllllllllllrlllllllll

e [ | [ l G IE
C PB00-D140-001 . o



PARTS LISTS

o B s s

Vw |
c2 {
A5 1 10];.01uF
10}-2 7 112
1 f 6 13
12 e 5 14 l
d Z 15 |
13 4| UDN6118A | =2——
SEGMENTSE |
3/ DRIVER
2 17
a2 ! e a b c d e f g
+5v
c3 49
IM i SEGMENT 3 |30 |es |27 |26 |ea |7
c 4 . IDENTIFICATION o
7 6 NOTE. oy
o|n 51 ) D SIMILAR SEGMENTS - /// == ,l— i— —
—{ 2 OF EACH DIGIT ARE 7
3 f "—b DS , ,
of ] > wremaccy weeo AN o o LN L
: e—" c (FUTABA) ' ' ' Y
Z1 12:D_ 8 v t [\ s Seamn //
SN7432N fels d y
OR GATE 12 :):>J i -
2 1o L-OIUF 2 |4 10 23 25 1
{10 % F2
T
] D10 5 14 016 Di5 D14 DI3 | Fi
5 |.018 a 5
i Z3
| UDN6118A
| DIGITS
% D14 2| ORIVER 1,
6 D13 1 18
_9 |
16|_3V AC RETURN (FILAMENT ) - ‘ J
18 |3V AC (FILAMENT)
- D. GOTTLIEB & CO.
+42V 0C (Vpp) S
18— +5v DC 4-DIGIT DISPLAY (A5)
17 ct useo on SYSTEM 80
+ 1 {UF g Awn JAPPROVED DATE | m o~ vy =y |
o= L 1oov ZEw B am 2273 E-20927
4-DIGIT DISPLAY (A5) COMPONENT LOCATION
—— —
(@) @)
@)
oS!
12345 67 910 232425262728 30 3132
—— (LIl U sddddl 1l
>—e *——— & ﬁ
L
(@)
— o 20 O

1

1@

T

4-DIGIT DISPLAY (A5) PARTS LIST

REFERENCE DESCRIPTION PART NUMBER
cl Capacitor, 1 mfd., 100V Sprague TE1400

c2.C3 Capacitor, 01 mfd., 100V Kemet C320C103MIRSCA
(o] 4-Dugit Display Tube —FUTABA 4-LT-1

r4| IC—Quad or Gate—T.I. SN7432N

22,23 UDNG6118A

IC—Fluorescent Display Driver —
Sprague |

30




X. WIRING AND SCHEM/

s PLAYBOARD

INFORMATION

RUBBER RINGS

A-10217 5/16" (S)
A-10220 1-1/2° (3)
A-10222 2-1/2 (2)
A-10223 3

A-13151 (3)
A-14793 (1)
A-15705 (4)

PARTS UST
. D-21032 Plastic Shield Set.
. Orange Pop Bumper D-10435 and A-21068
Cap in Black (2).
. Orange Pop Bumper D-10435 and A-21070

OMmMOoN®@>»

Cap in Black (2).
. C-10433 Orange Pop Bumper Skirt (4).
B-8246 Pop Bumper Platter (2).
A-20535 Pop Bumper Trim Platter (2).
A-21066 Red Drop Target in Yellow (5).
A-21066 Yellow Drop Target in Red (5).
A-9374 1" Diameter Yellow Plastic Target.
A-9374 1" Diameter Red Plastic Target (4).
. A-21039 Kicking Target.
A-20388 Spinning Target
(Use with A-21011 Shield).
. A-4869 Rollunder Shield
(Use with A-4706 Wire).
. A-1673 Ball Gate Shield

(Use with A-1674 Wire).
15. A-21056 Ball Return Gate.
16. A-3722 Ball Guide Rail.
17. A-4832 Ball Guide Rail (2).
18
19

A W N_OCOLONOUSE W N

. A-4834 Ball Guide Rail (2).
. A-6931 Ball Guide Rail (2).

20. A-13798 Ball Snubber Rail (2).
21. A-17106 Ball Guide Rail.
22. A-17650 Ball Guide Rail (2).
23. A-18070 Ball Guide Rail (4).
24. A-19996 Ball Guide Rail.
25. B-20956 Ball Guide Rail (3).
26. A-21012 Ball Guide Rail.
27. A-20362 Flat Rail Support Clip (3).
28. A-21007 Rotate Cam.
29. D-21010 Metal Flat Rail

(Use with A-21007 Cam).
30. B-21014 Metal Flat Rail

© (Use with A-20362 Clip).

31. B-21015 Metal Flat Rail

(Use with A-20362 Clip).
32. B-21016 Metal Flat Rail

(Use with A-20362 Clip).
33. D-21013 Top Arch Rod.
34. B-19873 Top Arch End Post.
35. B-19874 Top Arch End Cap.
36. B-19875 Arch Rod Support Post (2)
37. A-21107 Ball Snubber (Hole Kicker).
38. C-20954 Elevated Target Board.
39. B-20965 Bottom Mounting Bracket.
40. C-20967 Top Mounting Bracket.
41. C-20969 Clear Plastic Hood
42. A-15636 Left Kicking Rubber (2)
43. A-15638 Right Kicking Rubber.
44 C-13150 White Jumbo Flipper (3)
45, B-20995 Ball Return (Chute).
46. B-21001 Save-A-Ball Unit.
47. A-14792 Mini Post (5)
48. C-17492 White Siamese Post.
49. A-16701 Ball Kicker.

C-11561 Clear 1" High Post (28).
A-14487 Split Post Base (2).
A-14488 Split Post Cap (2).

CON. = Conservative.
LIB. = Liberal.




TJEC DIAGRAMS, PARTS LISTS

)

s . . . s | PLAYBOARD SWITCH
| AND LAMP
ASSIGNMENTS

NUMBER SWITCH ASSIGNMENT

00 #1 Sul
01 #1 RMop Target

02 #1 Top Drop Tari
04 Crater #4 -

05 Right Outiane Rollover
06 Left Outlane Rollover
#2 Su

#2 Right Drop Target
#2 Top Drop ‘rarggte
Bottom Pop Bumpers (2)

10 Point Switches (7)
Left Return Rollover
Outhole

#3 Right Drop Target
#3 Top Drop Target
Hole Kicker

Crater #2

Rollunder

Kicking Target

Right Trough

31 #4 Right Drop Target
32 #4 Top Drop Target
34 Crater #1

35 Top Pop Bumpers (2)
36 Spot Target

40 Left Trough

41 #5 Right Drop Target
42 #5 Top Drop Target
43 Left Side Kicker

44 Spinner

46 Tilt (Playboard)

oNnNPALWN-.O

BRNYENNY

LAMP
NUMBER LAMP ASSIGNMENT
L1 Shoot Again
L4 2X Multplier

LS 3X Multupher
L6 4X Muluplier
L7 SX Mulupher
Lz Lava Level One
L8 Lava Level Two
L19 #1 Drop Target (2)
20 #2 Drop Target (2]
21 #3 Drop Target (2]
122 #4 Drop Target (2)
23 #5 Drop Target (2)
124 Crater %4
L25 Crater #3
V/a 26 Crater #2

N, Crater 21

o L28 Top Drop Tar%ﬂ

i 129 Bottom Drop Target
L30 2X Lava Flow Multpber

®
@ 31 3X Lava Flow Mutbpbet
@

SWie N

132 4X Lava Flow Multpher
33 1000 Bonus
L34 2000 Bonus
— 35 3000 Bonus
36 4000 Bonus
37 5000 Bonus

138 6000 Bonus

L40 8000 Bonus

@ L41 9000 Bonus
10.000 Borus

L42
SWh 143 Spot Target
— — ~—7 L44 Spe(ml
SW20 L45 Extra Ball
L46 ?nr‘nﬂ
L ] L47 ollect Seismuc Vahe

32



X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

RETURNS (TO At CONTROL BOARD )

33

P/0 A1J6 | 10 1 12 13 14 15 164
600 [611] 633 655
RETURN O RETURN 1 RETURN 2 RETURN 3 RETURN 4 RETURN 5
STROBES Y A9J3 v A9J2 A9J1
(FROM Al CONTROL BOARD ) 10
P/O A1J6 A9P3 A9P2 AP RETUR[‘%
[] @oo
! ( GREEN BUTTON,
STROBE O CABINET, LEFT SDE)
(BALL-SAVE)
#1 RIGHT #1TOP RIGHT LEFT
By A  DROP % DROP K ORIER X OUTLANE | & OUTLANE
TARGET TARGET ROLLOVER ROLLOVER ROLLOVER
000 sw.00| [700 swoi| [144] SW.02 SW.04 377 swos| [177] SW.06
] ] | ] ]
! 2933 asrs 1 I e A9szl—< asar > 25 1M1 ‘)—* s
2 411 . I
STROBE 1 |
f
# 2 RIGHT # 2 TOP BOTTOM 10 [ LEFT
s X DROP X DROP POP x CRATER A POINT A RETURN
TARGET TARGET BUMPERS (2) SWITCHES (7) ROLLOVER
088 SW. 10 7 SW. 11 555 Sw.12 SW.13 11 SW.14 [844] SW. 15 833 SW. 16
| > ] | z> | |
- A333 > 'hop3 H a5z’ Vaopa o H A9J1 ~ A9PI H - !
SLEEE
STROBE 2 T
#3 RIGHT # 3 TOP | ‘
OUTHOLE | &  _DROP DROP e B & ROLLUNDER Ll
TARGET TARGET
o7 sw.20| [722 SW. 2t 566 sw.22 sw.23 122 Sw.24 366 SW. 25 800 SW.26
| 6 ] ] ]
—i 903 8 agp3 1M1 a8z > agpz 1] 1 asur > * e 1M ! 1
JLEEE . B ‘,,,__1
STROBE 3
#4 RIGHT # 4 TOP ToP
T:'OGSJH DROP A DROP & CRATER POP oA
TARGET TARGET BUMPERS (2)
SW.30 733 SW. 31 577 Sw.32 133 SW. 34 SW. 35 SW.36
7) 6) | ]
oo H ass3” ages HT 2532 S repz 1T NIRRT M A
|® [sTro8e 4[ [ }
3 LEET #5 RIGHT | #5TO0P LEFT SIDE
J # TROUGH DROP A DROP A KICKER SPINNER TILT
TARGET | TARGET (FIRE PIT)
l swr_oj 744 SW. 41 588 SW.42 877 SW.43 766 Sw.44 044 SW.46
{ 8>} P ST i — i
A9J3 - A9P3 A902 ~ ' “A9P2
6 | _[355] B
u STROBE 5 - ] _]
[ COLOR CODE ‘NTE' NO— ’ cA(alcanErE,Nancwg?df)
[OTBLACK 5 GREEN _ 5 STRose e ayme NETO. " SHOOTER
1 [ BROWN || 6 BLUE “BLAOR S RoBE T AN & “Guioe
2 RED 7 | PURPLE H HSED. '
3 | ORANGE [ 8] SLATE - o
4 [ YELLOW [[9 | WHITE SW.56
—

nTLe

UsSED Om

D.GOTTLIEB & CO.

SWITCH MATRIX
SYSTEM 80, GAME #667

Y T8 ¥ E-21110

14
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o

[}

=

X. WIRING AND SCHEM

PLAYBOARD "CONTROLLED" SOLENOIDS AND ILLUMINATION —

/P/0 A3J4
(3] _[Z00] SOLENOID #2 ., Fi5
- 4 7
H :TOP BANK DROP TGT, 2 1/2 AMP P/0 A3J3
! SLO-BLO =] L1 ¢
1y 3yt | ()
A9J2 rA9P2 < )
6 [z11] SOLENOID #5 I | | 14 Li7 1
SUBWAY KICKER
OUTPUT FROM A3 3 S ALEA:
[233] SOLENOID #6
MASTER DRIVER [12}—223 1> 244) sl Lo & 3
BOARD ! +  RIGHT BANK W,
132 H DROP TGT.
[ A943” ““a9P3 R
21
[za4] SOLENOID #9 ” | [z55] 20 L21
8 OUTHOLE Fia e
2 AMP L22 3
(58] SOLENOID #f > sL0-BLO 1f 322 L2y
() 7 266 > aas
s SUBWAY BALL RELEASE 19 L23 3
A/E
B8 > | FI7
) 888 ey ! aa AU AP
BALL RELEASE 2 1/2 AMP 9 ) 6>‘T—
c SLO-BLO ' b
2N5875 ¥ 1| SEELLTRRY PR
(BOTTOM VIEW) [3es] ! to|
HOLE KICKER 12 L s>ﬂ:——-
' | |
" 377 i 59 >
I I 222 ! ;
GAME OVER RELAY ii St ...
OUTPUT FROM A3 | | == ﬁ ] OUTPUT FROM A3
MASTER DRIVER |B MASTER DRIVER 1
BOARD TILT RELAY BOARD v |_550] L28
ol 2 (L14) P ] =5 (SEE SFCOHREMATIC ) ng B
RIGHT BALL GATE LAMP DRIVER S . ,
25| _[700] (L12) ] > | TRANSISTOR) |v _-__'- ) e ;
L34
BALL SAVER sw.\/VMOTOR RELAY w
(L13) B
24 111] ———.
" BALL SAVER RELAY s | 573l L32 . 4
(
488 _Fis 6 L33 1
FIRE PIT 5 AMP L34, 2
SLO-BLO e
54 "7
(L4) 7 L35 N\ 3
a 500] (L @ 2X BONUS 2>
[5i7] (LS) 3X BONUS
5 =4 . L40 —~ €
EREM 4 088 a
8OTTOM |6 522] (L6) @4X BONUS s55] Lat o 9
BOARD wn 3
7 533 o 5X BONUS 55] L42 "
N\ B RSV
[033] BALL IN PLAY LIGHT |
3 cir Y Weazi L43 S
: 011] MATCH LIGHT Q Sy g3 A NPT
L%‘ 022] TILT LIGHT 1
T L44 8
800]
NOTE - D =
1.ALL DIODES ARE 1N4004. 4, [XXX] INDICATES WIRE COLOR. [B11] L45 3
2. ;:M:ESLAS‘ZS SYHZELL(;}H;?E DRIVEN 5. ALL LAMPS ARE # 44. F "@‘
ARE DRIVEN BY MPS-U45' éAMPS p [822] L46@ S
3. UNLESS OTHER
GROUND WIRE :&ESRSEECJTE%G M [833] L47 @ C
D
COILS USED p/0 A3J4
PART NO. |DESCRIPTION PART NO. | DESCRIPTION 1 [Foo] L36 4
A-17891 [TOP BANK DROP TARGET A— 20558 |RIGHT BALL GATE 1 v
A-4893 |SUBWAY KICKER A—16890 |MOTOR RELAY 7711 L37 5
A-17891 |RIGHT BANK DROP TARGET A—16890 [BALL SAVER RELAY OUTPUT FROM A3 (2 "/
A-16570 |OUTHOLE A—4893 |FIRE PIT | MASTER DRIVER L38 €
A-16570 [SUBWAY BALL RELEASE A—1496 | KICKING RUBBER (3) | BOARD 4 _L_R_ﬂ_@,
A-16570 |BALL RELEASE A—5194 |KICKING TARGET | 733] L39 7
A-5193 [HOLE KICKER A—17876 |FLIPPERS (3) | 3 ™
A-16890 [GAME OVER RELAY A—4893 |LEFT BALL SAVER | .
A—16890 |TILT RELAY A—1496 |POP BUMPERS (&)
S e

34




PARTS LISTS

,———PLAYBOARD "NON-CONTROLLED" SOLENOIDS AND ILLUMINATION ———

T ATJ11
f zssT™ +6v OC FROM +3 T Q KICKING RUBBER S
3 366 8V DC(SOURCE),, T [a88] 4 m W.
iMN E BBOOTAT,{)&A 1 ,}f 1 r —i¢
#T P/0 A7J5 . SW;TC%%D. ’_HKICKING RUBBER SW| . 1
t CAPTIVE HOLE S5 -~ 438V KICKING RUBBER COIL
6 |22 ¥ ¢ fSoUnCE] (SOURCE) | | KICKING RUBBER SW .
D CAPTIVE HOLE ! =y
]
38s] FLIPPER SW.RETURN (RIGHT) || KICKING RUBBER SW.
LRIDF TARGET : o KICKING RUBBER COIL
\KICKING RUBBER SW.
2 DROP TARGET (2) g | 3881 FLIPPER SW. RETURN (LEFT) b 14
|z SOURCE] _{lKICKING RUBBER SW.
3 DROP TARGET (2) 2oy Ac +6V OC ( y f KICKING RUBBER COIL
277
4 DROP TARGET (2) 13 —} = ¢
% Hnos 14| [288] 25V AC RETURN _IIKICKING TARGET SW.
TARGET (2) J KICKING TARGET COIL
ld
Y
" # | CRATER o | [O55] LEFT FLIPPER I LEFT FLIPPER COIL
2 FROM
—‘6‘9—-—— BOTTOM I yLEFT FLIPPER SW.
5 @ # 2 CRATER BOARD Al w2
) L §
6 # 3 CRATER 1010241 RIGHT FLIPPERS ITOP RT. FLIPPER COIL
i PLAYBOARD ILLUNINATION [788] , TOP RIGHT FLIPPER SW.
27 8 # 4 CRATER| BARE WIRE BALL GATE sw‘.) A
BUS RIGHT OUTSIDE ROLLOVER [a22] |14 >
1 TN
2 LEFT OQUTSIDE ROLLOVER (3)[355] J}g RIGHT FLIPPER COIL
1
> DROP TARGET SHOOTER GUIDE  [7%6 ,}&‘ Ly BOTTOM RIGHT FLIPPER SW.
(GREEN BUTTON,CABINETRIGHT SIDE) '™ _[, A"
TTOM DROP TARGET 7TT
[066]6.3VAC POP BUMPERS (4)
PLAYBOARD SCORING " — 6.3V AC (SOURCE) e
[033] "BALL SAVE" (GREEN BUTTON, CABINET LEFT SIDE) B [233] BALL SAVER COIL
15 L Jils o
PLAYBOARD SCORING EROLNG LS —}
PLAYBOARD SCORING 1aBJ1 SWITCHED
: o | _[O77] 4| LEFT BOTTOM POP BUMPER SW. Fi3  +38V OC
[ ] '" DC GROUND | 2 1/2 AMP
)0 BONUS TO 1A8 - L—h
POP BUMPER | 1 | LEEL OUTPUT s D200 R L .
00 NUS A 688 |NPUT< POP BUMPER COIL
BO DRIVER BOARD g EroUND SUE 1OV DS
r et
00 BONUS oy
7 [677] ,, RIGHT BOTTOM POP BUMPER SW. Fi2 i
[9 1 '" DC_ GROUND | 2 1/2 AMP |
TO 2A8 6 ——— 2
00 BONUS poraomser | & [[Zem &UPTUPTUT I—Hj WSLO’\ELOEB—G]
688 - POP BUMPER COIL
00 BONUS DRIVER BOARD 2 L D= +5V DC
000 BONUS 381
) [022] ;, LEFT TOP POP BUMPER SW. Fi1
OT TARGET 6 BkS g (s ] ' bc GROUND | 2 1/2 AMP
POP BUMPER | 1 [—(288l OJTPUT e [755] -0 BLOr388)
688] INPUT POP BUMPER COIL
ECIAL DRIVER BOARD g SRoUND BuE ™ v 0¢
- e
TRA BALL 4ABJI
) (4] [o33] {|-CENTER POP BUMPER SW. F10
INNER 9 | '' DC GROUND | 2 1/2 AMP
Cecrsonus | pop BUMPER || [ 20 OUTEUT | [zee1>- O B0 8]
LLEC 688 Ut POP B
5 DRIVER BOAR - UMPER COIL
® | 3 [“crounp Bus™ *°V o€
S 22 P70 A1J6
)00 BONU P/0 AtJ
B FROM A1 9 [ ] DC GROUND COLOR CODE -
O | BLACK - GREEN
00 BONUS CONTROL BOARD |8 45V DC (SOURCE) T YT
00 BONUS P/0 ATJ4 2 | RED 7 | PURPLE
GROUND BUS 3 | ORANGE 8 | SLATE
00 BONUS FROM GROUND BUS 4 | YELLOW 9 | WHITE
— BOTTOM GROUND BUS
~ BOARD GROUND BUS

35




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

A8J1
? +5V DC INPUT
+J~C; F lcz F ;
47U 01U R2 L R3
fov Zi ’12K,5°/, Z2 220, 5%
SN74121N 1/4W SN7416N 1/4W
L o R
1.5K, 5% 14
174w
IN4148 | (3 . Q1
| 63 r 3—>— PMD10K60
o | FOP BUMPER swiTcH inpuT Ky s—>o—16 CR2
9—{ >o——H# 8 IN4148
-4 Ci n‘{>o— 10
.O1UF 5 {>c 2
L i
, | POP_BUMPER SOLENOID' GROUND BUS
, LLPoP_BUMPER SOLENOID INPUT
DC GROUND

© 1

|  D.GOTTLIEB & CO.
"'*POP BUMPER DRIVER BOARD (A8)
SYSTEM 80

FHD B 393/ D-20923

USED ON

POP BUMPER DRIVER BOARD (A8)
COMPONENT LOCATION

R3
A2 g0 | |0
R1
Dc? 8 *
O O

POP BUMPER DRIVER BOARD (AS8)
PARTS LIST

REFERENCE DESCRIPTION PART NUMBER
cr,.c2 Capacitor, 01 mfd., 20%, 100V

c3 Capacitor, 4.7 mfd., 10%, 10V

c4 Capacitor, 47 mfd., 10V

CR1,CR2 Diode IN4148

J1 Connector 09-65-1061
RI1 Resistor, 1.5K ohm, 5%, 1/4W

R2 Resistor, 12K ohm, 5%, 1/4W

R3 Resistor, 220 ohm, 1/4W, 5%

Ql Transistor—LAMBDA PMD10K60
Z1 IC SN74121IN
z2 IC SN7416N

SOUND/SPEECH BOARD (A6)
POWER SUPPLY COMPONENT
LOCATION

@R? §>
BRIDGE RECT.

SOUND/SPEECH BOARD (AG6)
POWER SUPPLY PARTS LIST

REFERENCE DESCRIPTION PART NUMBER
Cc2 Capacitor, 47 UF, 25V
€3 Capacitor, 4800 mfd., SOV, E 1-Rd
CRI1 Diode, 30V, W, 5%, Zener IN4751A
CR2 Diode, 12V, 10%, Zener IN4742A
CR3 Diode 1N4720
F9 Fuse, 1 Amp, SLO-BLO
Ql Transistor, Darlington T1P640
R1 Resistor, 2.2K ohm, 1/4\W. 5%
R2 Resistor, 100 ohm, 1/2W, 5%
VR1 \oltage Regulator MC7812CK
Bridge Rectifier and Mounting
Bracket
Fuse Block 350-308
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FUSE DESIGNATIONS
F1 [LIGHTBOX I[LLUMINATION
F2 | PLAYBOARD ILLUMINATION
F3 | CONTROLLED LAMPS
F4 | 9OUND BOARD
FS|POWER SUPPLY
F&| SOLENOIDS
F7 |DI1SPLAYS
F8 | PRIMARY POWER

T N T

i st A e RN

X. WIRING AND SCHEMATI

e [15]

\/a ANP

SLO-BLO

.‘___

7

>
~N
3
[}
_)'

[zz2l +

F4
~ 333

r
'
'
1
1
[
|
!
]
!
]
'
|
1
I
|
'
)
1
'

2 AmP
SLO-BLO
TO GND, BUS =

=

OWS N VNS
WS N VUPL

- TO GND. BUS <3

3]

5 AMP
sLo-BLO _

p—
—

e
w6
E

I
~

S5V AC

+8VDC OFFSET

SV AC RETURN

- ON/OFF
re=a"° hn
PRIMARY N el
88 | e i 777
L-g--d
(=2
SERVICE
OUTLET
78
GROUND BUS
(BRASS)
& ——— To Az2TI-2
@— To A3T5-3
@ ——> TO A3T6-4
¢—— To ACTI-G
¢ ——> To ATPI-1%
@ —— TO ATP3-5
@——> T0 ATPS
@ —— To ATPS
&—> To ATPS
¢ —— TO ATPS
¢—— To ATP8-1
¢ ——> To A7PIO-T7
¢ —> To A7P10-8
ATP4 ATT4
To A3T4-9
To A3T4-5
TO A333-S
To A3T3-C
———= TO 1A8J1-2
To 2A8T1-2
L ———» TO 2A871-2 |
TO 4ABT1-2
|———» TO AZT4-14
TO A3T4-1!
L = TO A3J4-10

COLOR CODE

o[ BLACK S | QREEN
1| BROWN |©]| BLUE
2| RED 7 | PURPLE
3| orANGE |8 ] SLATE
4] YELLow |2 ] WHTE

3V AC

+5VDC OFFSET

2VAC RETURN

F6  mm

25V AC

8 AMP
SLO -BLO - + 2

RrRG
- +6VDC [377] o.msw
100UF
L 25V
255

[220V AC OPERATION]
| PRIMARY WARING

120V

37

NOTES:
1LOPTIONAL COIN COUNTERS, REFER TO
GAME MANUAL FOR INSTRUCTIONS.

2.PRIMARY FUSE VALUES,
1ISVAC USE SAMP SLO-BLO
220V AC USE 2.5AMP SLO-BLO

3,220V AC TRANSFORMERS :
B-19550-3 4 C-19554-3

GERMAN TRANSFORMERS:
B-19549-3 4 C-19553-3

4. REFER TO INSTRUCTION MANUAL
FOR. GERMAN GAME VARIATIONS.

5.UNLESS OTHERWISE SPECIFIED
GROUND WIRE COLOR 1S 54, 18GA.

6. XXXl INDICATES WIRE COLOR,



ATl

6OV AC [ioa]

60V _AC RETURN

+8V DC OFFSEY [133

4V DC INPUT

i
TIPG40 —— F9

+SVDC OFFSET [16e

/ DC (S0URCE) 1N;720

Csi 2R
IN4T42A
= 1210%

2V DC REG. ( SOURCE)

L &Goour]
12w T 5oy

R1
21K
S%

1 AMP
SLO -BLO

IN

I/4W 577

VRI
MCT812CK

CR1
IN4'75|A,]

LY

+12V VOLTAGE
REGULATOR

12V bC [z63

+ 5V DC [c88]
TO GND. BUS <1-_—

A

+5vD
-12v Da __[353] |

[pa—0v o]

-

SPARE (75851

ﬂﬁ

¥30VDC RES (368l |

+12VDC REG.

30V, 5

57l

ouT

0V DC REG. (SOURCE)

AG SOUND/SPEECH BOARD POWER SUPPLY

SOUND &

SOUND 1

KNOCKER

zzz) [Maoed]

SOUND 2

SOUND &
SOUND 8
AUDIO OUTPUT [ofT

é‘ _— BUS =]

133255
,::,:wmn—-a-hwum

[o~

= TO GND.BUS

SOUND 8
SOUND 4
SOUND %

SOUND |

KNOCK ER

A-5195

COIN LOCKOVT 877

PN
1

0
CA(BOARD

— 9

STROBE CODE
TEST SW.
LEFT COIN SW.
R\GHT CON SW. }N :fj &
CENTER COIN SW.

REPLAY BUTTON
TILT Sw.

| plv|n|~+(0

TO GND.BUS

\N4oo4-
~—}4—-~CENTER COINA
“COUNTER 633

b g
1N 2204 - RIGHT COIN

—e--
+1ZVDA _‘ M_‘COUN ER

200

SEE
NOTE 1

"N4°°3+4— LEFT COIN
L3 avrve JCOUNTER [655] |

TO GND, BUS‘I——

- A
5V Ac [071)]

|+° v ]

]
o

|

5V AC RETURN 1aq

SOUND 1e

3V AC 195

3v AC RETURN [\77

+6é6v DC

_[32
G.3V AC 577

6.3V AC RETURN [68gl

lo,ooﬂ ® ALoOrp-—

TO GND. M‘r—

+6eV DC 235

>
~N
°
(9]

25V _Ac [277]

25V AC RETURN  [ZB8]

“BALL SAVE" SW.

TO GND,BUS 4;

R

+24y DC

[633]
[z722]
6.3V AC [ocq]

6.3V _AC RETURN [6o¢

=

TO GND.BUS T

FLIPPER SW. RETURN[3S

LEFT FLIPPER SW. o5

(LEFT FLIPPER SW.

“BALL SAVE"SW.

PLUMB BOB TILT SW.

SHOOTER GUIDE SW.

(RIGHT FLIPPER SW. [o44

(—"LEFT FLIPPER SW. RET.

ATP2ATTZ

'( G@&w BUTTON)
(ER NS e

877

FRONT
DOOR

3

COIN LOCKOUT

[e7q

+24V0DC R |
6.3VAC [ceq) |

6.3VACRET. (533 |

(4

213

©

[mider]|
A-1689%0

g L TILT SW.
|1 BALL RoLL TILT

) NCr-.

CABINE

RETURN 7

~ AL

(GRE[A/ iUffM)
/GHT. S‘/Dé'
ATP1

17,

FLIPPER SW.RETURN (3

TO GND, BUS
lse <+ 1o
=3 aND RS

D_IO—DF—_ BO-A-RD~ RETURN 7 [€TT7

r N3 v

>
~
wu

€A [y

TROBE O

- PLAY/TGST SW. [309]

w___¢__5_.————J
STROBE 1

LEF! COIN SW. 11

un R COIN Sw. [533]

o4 —<TRoBE Z m

.R\mn COIN SW. [f22]

[T ] JuNﬂ—-J

e ——
| INZT0(5)|  stRoee 3 [AF
STROBE 4

ﬁl REPLAY BUTTON [%44)
%3 |

3

A T

RETURN 6

7 RETURN & [¢4al

[o5] |

ks s B

COIN CHUTE LAMPS

[658

2

b - - - - - —— - — - - —

]
. STROBE 7 |
booooo-- ¢ sCam Sv (70 |

-C SW. (SLAM

988 BAR B

[3ou

SLAM SWITCH RETURN

:a\pm ~on Aed
RSSO ~NBG AL

PRONT DOOR GROUND |2

TO QND.BUS=—)
pe

38

SUPPLY

To A6
SOUND/

SPEECH

BOARD

TO A3

MASTER

DRIVER
BOARD

TO A3

MASTER

DRIVER
BOARD

TO
LIGHTBOX

TO
PLAYBOARD

TO Al
CopTROL
BOARD



REFERENCE
Ci1
c2
c3
c4
cs5

CR1-CR4
CRS5

CR6
CR7

CR8
DS1, DS2
E1-E6
IC1

n

2

3

POTI
Qi

Q2

a3

RI
R2,R9
(%)

X. WIRING AND SCHEMA1

POWER SUPPLY (A2) COMPONENT LOCATION

C C
e L
1 6 + 60 voi CR6
C i P (o)
R12 1 @ + 42V
£ mm— g on
+ 8 Voll CR2 RS
N0 @1 75 (@) £2
Desz oo 0
R10 c2 R3 {b o1
R16 ncs
R1S -
- [] = / N N § [] SE I N
\ n 7
scmD / \
1
( a3 | R14
ucna \ o c 0 j
\ % — -
\ 4 5V
R17 % o POT 1 L
 o— | _+_
Cr
R —
c1 c DB R7
@ DSt 1 o-C—DpC
CRS
[]
CJR8
CRe
+ +5von =303 =
— CR1
IO; A3 =3 chs
CDCR2
C 1 S 9 D CRe C
+
C C
POWER SUPPLY (A2) PARTS LIST
DESCRIPTION PART NUMBER REFERENCE DESCRIPTION
Capacitor, 470 mfd., 100V R4 Resistor, 33 ohm, 5%, 1W
Capacitor, 47 mfd., 100V RS Resistor, 10K ohm, 5%, 1/2W
Capacitor, 1000 Picofarad, 50V R6,R13 Resistor, 510 ohm, 5%, 1/4W
Capacitor, 470 mfd., 10V R7 Resistor, 3.9K ohm, 5%, 1/4W
Capacitor, 2 mfd., +80%, —20%, R8 Resistor, 10K ohm, 5%, 1/4W
16V R10 Resistor, 30 ohm, 5%, 2W/
Diode 1N4004 R11 Resistor, 2.2K ohm, 5%, 1/4W
Diode, Zener, 62V, 5%, 1W 1N4759A R12 Resistor, .33 ohm, 10%, 5W
Diode, Zener, 18V, 5%, 1W 1N4746A (Wirewound)
Diode, Zener, 8.2V, 10%, 2W 1N3445 R14 Resistor, 2K ohm, 5%, 1/4W
Diode, Zener, 5.6V, 5%, 1W 1N4734A RIS Resistor, 100 ohm, 5%, 1/4W
Diode, Light Emitting CM4-22 R16 Resistor, 20 ohm, 5%, 1/4W
Turret Terminal R17 Resistor, 620 ohm, 5%, 1/2W
1.C.—14 Pin Dip UA723CN R18 Resistor, 180 ohm, 5%, 1/4W
Connector, 9 Pin, Molex SCR1 Silicon Controlled Rectifier
Connector, 6 Pin, Molex TP1-TPS, Turret Terminal
Connector, 7 Pin, Molex Eyelet
Potentiometer, 500 ohm, CTS 115R501A Heat Sink Mounting Plate
Transistor, NPN, National SW4F013 Heat Sink, Thermalloy
Transistor, NPN ‘ 2N5550 Insulator
Transistor, Darlington, LAMBDA PMD10K40 Insulator

Resistor, 1.3K ohm, 10%, 5W
Resistor, 1K ohm, 5%, 1/4W

Resistor, 12K ohm, 5%, 1/2W
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UNLESS OTHERWISE SPECIFIED, —
TORS ARE £ 5%, 1/2W.
AGES ARE DC WITH RESPECT TO CIRCUIT GROUND.
VOLTAGES ARE AT NOMINAL LINE VOLTAGE (115V AC).
D. GOTTLIEB & CO.
e POWER SUPPLY (A2)
useo on SYSTEM 80
TP 7o) £20922
40

o ot
| PR

\



