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I. INSTALLATION

A. SET-UP
1. Bolt the legs to the cabinet.

2. From the inside of the cabinet,
remove the binding strap from the
power cord. Feed the cord to the
outside of the cabinet through the
black plastic line cord housing.

3. Place the lightbox atop the pedestal
and engage the holding bracket.

LIGHTBOX HOLDING BRACKET

4. Insert the key and unlock the
lightbox door. Swing the backglass
door out.

5. Loosen and lower the shipping
bracket at the top center of the
lightbox insert panel.

6. Lift the insert; then swing it out.

7. Secure lightbox to cabinet with
bolts and washers provided.

8. Connect all cables in the lightbox.

9. Open the cabinet door and loosen
the front moulding locking arm.

10. Remove the moulding from the
playfield.

11. Slide glass forward and let all 3 balls
drain to the outhole.

B. CHECK-OUT

1. Check that all cables are clear of
moving parts.

2. Check for any ioose wires.

3. Check switches for loose soider or
other foreign matter.

4. Be certain all fuses are firmly seated.

5. Check transformers for any foreign
matter across terminals.

6. Be sure transformer wiring corres-
-ponds to the supply woitage.

7. Check the setting of the normally
open tilt switch on the underside of
the playfield. One blade should be
free-floating with a weight on the
end.

8. Check that the surface of the
plexiglass panel has been property
aligned with the surface of the
upper playfield. _
The specificaions are as follows:

A. At the top, the plexiglass must be
1/64 of an inch below the surface
of the playfield.

B. At the bottom the plexigiass must
be 1/64 of an inch above the
surface of the playfield.

C. Along the sides, flush.

CAUTION: Clean the plexiglass
with glass cleaner and a soft cloth
only. Never use abrasive materials.

NOTE: The allen screws used are
6-32 x 5/8" flatheads, requiring a
5/64 alien wrench.

9. Check that a sponge rubber1msher
has been inserted underneath the
plexiglass at each attachment point.

10. Level the machine.

1. The plumb-bob tilt can be adjusted
by loosening the wing nut and
raising the plumb-bob to increase
its sensitivity, or lowering it to
decrease its sensitivity.
The bali-roll tilt can be adjusted by loosening
the front screw or raising the tilt bracket
increase sensitivity, or lowering it to decrease
its sensitivity.

12. With the line cord unplugged, drop



I. INSTALLATION

a coin into one of the chutes. It 14. Refer to Section VI to make all

should be rejected. necessary game adjustments.
-NOTE: If used, Switches #3] and #32

13. Plug game into a properly grounded are special adjustments to make
3-wire receptacie ONLY! the game liberal or conservative.

PLAYFIELD REMOVAL
The following procedure must be carefully followed in order to avoid damaging the upper playfield
drop target assembiies (coils and targets) and the lower piayfield guides as shown in figure one.

CoiL

cor- -

FIGURE 1

UPPER PLAYFIELD

1. Pivot the front end of the upper playfieid
up untif it is at least 12 inches above the
front of the cabinet as shown in figure two.

12 INCHES

FIGURE 2

3



I. INSTALLATION

2. Pull the playfield toward you until its back
end is | to 2 inches from the front end of
the playfield support assemblies as shown
in figure three.

PLAYFIELD
SLPPORT ASSEMBLY

1 el
L .o
\ 2
Q..
A B
.

PLAYFIELD
SUPPORT ASSEMELY

FIGURE 3

CAUTION: While completing step two,
check that the upper playfield wiring hamess,
shown in figure four, is clearing the lower

playfield.

BALLGUIDES

WIRING HARNESS

FIGURE 4

3. The upper playfield can now be pivoted back until it rests on the lightbox,
or after disconnecting its wiring harness, it can be totally removed.

LOWER PLAYFIELD
1. Remove shipping bolts from both sides of
the playboard as shown in figure five.

BOLTS
{SAME ON OPPOSITE SIDE|

FIGURE 5

2. Pull the playboard straight back to the
position shown in figure six.

PULL THE PLAYFIELD
BACK TC THIS POSITION - P

FIGURE 6

3. Pivot the playboard back until it rests against the upper playfield or after disconnecting
its wiring harness, it can be totally removed.



il. INITIALIZATION

TURN GAME
ON

IMMEDIATELY

PLAYFIELD
ILLUMINATION
LAMPS ON

LIGHTBOX
ILLLIMINATION
LAMPS ON

AFTER A FIVE-SECOND DELAY

éﬁME OVER (O} ALLSCORING CREDIT DISPLAY
TILT RELAY [T) CQIN LOCKOUT DISPLAYS WiLL WILL SHOW REMAINING BALL-IN-PLAY
{UNDER PLAYFIELD) COILIS LIGHT AND CREDITS DEPENDING. DISPLAY
A‘ROED.T;JCI)SFIED ENERGIZED SHOW ZEROES ON SETTiN*GZgF SWITCH WILL BE BLANK
EVERY FIVE SECONDS I
HIGH GAME TO DATE SCORE WILL FLASH AND CONTINUE UNTIL START OF GAME,
GAME [5 NOW N ATTRACT MODE. (NOTE GAME ADJUSTMENT SWITCHES #23. #24 & #30)
ill. GAME OPERATION
A. GAME START b. Total credits displayed decrease
Ali three balls must be in the ball retum by one.
trough to start a game. 3. All playfield features reset.
oo . 4. layer score dispiay flash
1. Insert coins into coin chute, ?S?nﬁf Z{Je rge play flashes
a. Coin chute tune is played 9 )
[dependent on Switch #27). 5. When the ball is released to the
b. Total credits are displayed in shooter:
status display a. Playfield-controlied lamps flash.
(dependent on Switch #28). b. High Game to Date is briefly
displayed in all 4 players’ score
2. Press Credit Button to start game. displays and the iower playfield

a. Credit tune or voice is played. display.



. GAME OPERATION

B. FIRST PLAYER

First player’s score display flashes
zero.

The other players’ displays are now
blank.

A “1” appears on the ball-!n-play
display.

- When the ball enters the outhole,

any bonus eamed on the lower
playfield is scored.

C. ADDITIONAL PLAYERS

1.

2.

Additional players are indicated by
a zero (not flashing} in each
corresponding player’s display.

After the maximum number of
players are added, or no more
credits remain, the Credit Button
has no effect.

Additional players can be added
anytime the first player’s ball is still
in play. If the Credit Button is
pressed after the first player’s first
ball has entered the outhole, all
piayers’ scores will be erased with
the first player’s score dispiay
showing a flashing zero, indicating

a new game only for the first player.

D. EXTRA BALLS

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 bali-in-play
is given.

E. TILT MODE

1.

2.

Tilting the game results in a loss of
ball in play.

When the game is tilted, all the

3.

4,

playfield lamps go off except the pop
bumper lights.

All accumulated bonus and bonus
multipliers are lost.

Upper playfield captured ball is
released; the lower is not.

F. SLAM MODE

1

6.

If the normally closed slam switch (located
inside front door)is opened, the entire game is

ended for all players.
The GAME OVER lamp comes on.

The entire switch matrix is mactlve
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.

A random 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 ail
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.

All of the target banks will reset.



IV. GAME PLAY AND SCORING

BALL-CAPTURE

e Completing the yellow spot target
sequence enables the upper playfield
capture hole. Once enabled, the blue
capture hole lamp will flash until a
ball is captured.

® The lower playfield capture hole is
always active. The 3 blue captive hole
arrows will flash until a bail is
captured.

® A ball captured on the lower playfield
will be remembered from ball-to-ball
uniess used by any of the piayers
during 3-ball play.

® \When the upper playfield capture
lamp is lit by a player, it will be
remembered for that player.

e Ball captured on upper playfieid will
be ejected at the end of player’s tum.

MULTI-BALL PLAY

e Begins when a bail is shot down to
the lower playfield while both capture
holes are occupied.

* The lowe playfield ball is released first,
resulting in 2-bali play.

e Once both balls have been lost [lower
playfield), the third ball wili be
released (upper playfield), resulting in
3-ball play.

® [f the reentry gate is not open when
the two balls are returned to the
upper playfield, they will both be lost,
and 1-bail play will resume.

e During 3-bali play the gate is always
open.

BONUS MULTIPLIERS

e Completing the top rollover
sequence (upper playfield)
advances the “BONUS MULTIPLIER".

e Actuating the rollunder on the

lower piayfield will also advance
the "BONUS MULTIPLIER”.

e The rollovers actuated by a

player will be remembered for
that player.

BONUS
{Lower Playfleld Only)

¢ "BONUS” can only be eamed

on the lower playfield.

During play, the "BONUS” will accumulate on

the lower playfield display.

Completing either drop target

lamp sequence [B-L-A-C-K or

H-O-L-E), in order, will light a

g force” accelerator (lower -*

playfield) lamp for double

scoring. .

-

Completing both lamp sequences, (B-L-A-C-K

and H-O-L-E), in order, will light both
g force” for triple scoring.

® At the end of a piayer’s tum,

the bonus multiplier will be
applied to the lower playfield
"BONUS" score and added to
the player-up’s score in the
lightbox.

B-L-A-C-K or H-O-L-E sequences
completed will be remembered
uniess both have been com-
pleted, which results in neither
being remembered.

g force” double scoring will be
remembered from ball-to-ball.

Drop target banks on the lower
playfield will not reset unti!
completed for each player.

SPECIAL
¢ Compileting the B-L-A-C-K H-O-L-E

lamp sequence lights the white

3-drcp target bank on the lower
piayfield for the "SPECIAL". Com-
pleting the bank will award the “SPECIAL".




IV. GAME PLAY AND SCORING

e Each time the white 3-drop target
bank on the lower playfieid is
completed, the value for the roilunder
on the upper playfield advances.
Passing the rollunder leading to the
upper playfield rollover sequence
when its red “SPECIAL" lamp is it
will award the “SPECIAL",

EXTRA BALL

e Completing the lower playfield left
drop target bank (4-Bank), when all
the targets are lit, will light the
“EXTRA BALL" lamp on the left side
of the upper playfield. Capturing the
ball on the upper playfield, or if ball
has aiready been captured, will award
the “"EXTRA BALL"

® Each time the white right drop target
bank on the lower playfield (3-Bank)
is completed, the roliunder value on
the upper playfiekd will advance.
Passing the rollunder when its purple
lamp is lit will award the “"EXTRA
BALL".

ADDITIONAL FEATURES

® A captive ball in the upper playfieid
hole will be kicked out each time a
player loses the ball-in-piay.

A tilt will not be recognized during the
end-of-ball bonus countdown or during
initialization.

¢ The reentry gate will open and direct
the ball onto the upper playfield if
either of the two lower playfield drop
target banks have been compieted or
if the ball passes over the right retum
rollover when its arrow is flashing
green.

UPPER PLAYFIELD

RIGHT SIDE ROLLOVER
e Score 500 points when unlit.

* Score 10,000 points when lit.

ROLLUNDER
# Score 5,000 points when uniit.

& Score 10,000 points when lit {white).

¢ Awards extra ball when purple lamp
is fit.

® Awards special when red lamp is lit.

"CAPTIVE HOLE”

® Score 5,000 points.

® Awards extra ball when purple lamp
is lit.

e Captures ball when blue lamp is
flashing.

DROP TARGETS .
® Score 500 points when unlit.

# Score 5,000 points [3-ball) when lit or
flashing.

e Score 3,000 points {5-bail) when lit or
flashing.

e Hitting drop target with flashing lamp
will advance lamp sequence.

s Completing drop target lamp
sequence resets bank and lights
spinner {5-bank) or lights right side
rollover (4-bank).

Completing either lamp sequence
(B-L-A-C-K or H-O-L-E) gives 2X scoring
on lower playfield. Lights “g force”
accelerator lamp.

¢ Completing both lamp sequences
(B-L-A-C-K and H-O-L-E} lights 3-bank
(lower playfield) for special and gives
3X scoring on lower playfieid.

RIGHT RETURN ROLLOVER
® Score 500 points when unlit.

e Score 5,000 points and opens gate
when flashing.




IV. GAME PLAY AND SCORING

TOP ROLLOVERS
e Score 500 points when unlit.
e Score 3,000 points when lit.

¢ Completing sequence advances bonus
multiplier and resets sequence.

RIGHT SIDE SPOT TARGETS
e Score 500 points when uniit.
e Score 3,000 points when lit.

e Corresponding lamp for 4-yellow drop
target bank {lower playfield, 4-bank|
will illuminate.

s Completing sequence lights right
return rollover and blue hole, which
enables captive hole.

POP BUMPERS

¢ Score 1,000 points {3-ball).

e Score 100 points {5-ball).

® (Closes gate except during multi-ball.

SPIN TARGET
® Score 100 points when unlit.
® Score 1,000 points when lit.

TEN-POINT SWITCHES
e Score 10 points.
® Closes gate except during multi-bail.

LOWER PLAYFIELD

LEFT DROP TARGET BANK [4-Bank)

& Score 3,000 points when it (3-bali).
® Score 1,000 points when lit {5-ball).

e Score 300 points when unlit (3-ball).
¢ Score 100 points when unlit {5-bail).

¢ Completing sequence resets bank and
opens gate.

e Completing sequence with alf targets
lit lights hole {upper playfield) for
extra ball.

RIGHT DROP TARGET
(3-BANK)
® Score 500 points.

¢ Completing sequence resets bank,
opens gate, advances rollunder {upper
piayfield) value and awards speciai
when lit.

“CAPTIVE HOLE”
® Score 3,000 points.
® Captures ball when flashing.

ROLLUNDER
¢ Score 100 points.
e Advances multiplier,

POP BUMPERS
e Score 100 points.

LEFT RETURN ROLLOVER
e Score 100 points.

TEN-POINT SWITCHES

e Score 10 points.
Kicking Target
Kicking Rubbers

HIGH GAME TO DATE

If the high game to date is 980,000 or
greater at the start of a new game, the
high game to date will automatically reset
to 770,000.




V. GAME SPEECH

ATTRACT MODE

“DO YOU DARE TO ENTER THE BLACK HOLE"

“NO ONE ESCAPES THE BLACK HOLE"

" GAME MODE

“SHOOT CAPTIVE HOLE”
(Ball on upper playfield}

“SHOOT CAPTIVE HOLE"
(Ball on lower playfieid}

“COMPLETE BANK FOR RE-ENTRY"

“SHOOT FOR SPECIAL”
“EXTRA BALL LIT”
“ENTER GRAVITY TUNNEL"

“RE-ENTRY ACCOMPLISHED"”

“RE-ENTRY ATTEMPT HAS FAILED”

“G-FORCE ACCELERATED”

- OCCURRENCE

Random

Random

OCCURRENCE

Random; after captive hole lamp is
flashing.

Random

Random; while bali is on lower
piayfieid and only until either
bank has been completed.

Random; after “SPECIAL” lamp is lit.
Random; after extra bail lamp is lit.
Random; after 2 balls are captive.
Each time bail passes from lower
playfield to upper playfield

{[gate must be open).

Each time ball travels from lower
playfield and is lost (gate closed].

Each time a drop target bank lamp
sequence has been completed in order
{B-L-A-C-K or H-O-L-E).




V1. GAME ADJUSTMENTS

A. CONTROL BOARD SWITCH
ADJUSTMENTS

There are 32 switches on the control board which pemit

adjustment of the game parameters. These switches are

con@ined in four packages of eight switches each, as

shown below:
S1-s8 59-516 517-524 525-532

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
sI 2 53 s Left Chute -
S5 4 Ly 58 Right Chute
9 S0 su si2 Certer Chute

NOTE: FOR GERMAN GAMES ONLY, switches 55-58 adjust the center
chute and switches 59-512 adjust the right chute,

COINS/CREDITS
OFF  OFF OFF  OFF ..t iiiiiiicanns 1/
OFF OFF OFF ON i et i e e e 1/2
OFF OFF ON OFF e /3
OFF OFF ON ON i e 174
OFF ON OFF  OFF i iiie e iaiaiennns 1/5
OFF = ON OFF ON L iiaranne /6
OFF ON ON L /7
OFF ON ON ON i i /8
ON QFF  OFF  OFF iiiiiiiiiiiiirnrarianannn. /9
ON OFF OFF - ON L it iiieiaianne, 2/1*
ON OFF ON OFF ittt rigal
OnN COFF ON ON e 2/3*
OonN o OFF OFF it iiiireivirannnerees 2/4
ON ON OFF ON .. i icniass 2/5*
ON ON ON OFF it iiriiinnnan, 1/1 AND 2/3
ON OnN ON ON i e 3/
*NO CREDITS LINTIL LAST COIN IS INSERTED:.
SWITCH 13 EXTRA CREDITS
ON e iiaes Agds 9 credit W center coin chute setting
[ No effect

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

SWITCH 14 COIN CHUTE CONTROL
ON i Left and Right Chutes Same
OFF ciivviiiiie., Left and Right Chutes Separate

NOTE: FOR GERMAN GAMES ONLY, Switch M controls the left arg
CENTER min chutes.

SWITCHES
15 14
L 5
OFF ON i i ittt aca it a e
ON OFF i e
ON O i i it i e e e e
SWITCH 17

OnN

OFF

SWITCH 18 MATCH FEATURE
onN ON
OFF OFF
SWITCH 19 REPLAY LIMIT
ON . .eiiiiiiianean, Lirits each player to one replay per game
OFF ..vvieinnn- . No replay timit
SWITCH 20 NOVELTY MODE
ON oiiiiiiiieiaas Playfiekt SPECIAL and EXTRA BALL features
award 50.000 points and 5 knocks. High
score, high game 0 date, and match fea-
tures disabled

OFF «ioiviiiiiiin, Normal game mode

SWITCH 21 GAME MODE
ON i Extra gall
OFF ciiiiiiiiianiannes Repiay

NOTE: If SWITCH 27is ON., the high game to date and match awards are
disabled. - '

SWITCH 22 PLAYFIELD SRECIAL
ON e, Awards Extra Bail <
L Awards Speciai
SWITCHES
23 24 HIGH GAME TC DATE
OFF OFF . i e Not displayed-no award
OFF ON ... i Displayed-no award
ON OFF e Displayed-awards
2 replays
ON ON e Displayed-awards
3 replays
SWITCH 28 MUST REMAIN ON
SWITCH 26 MUST REMAIN ON
SWITCH 27 COIN SWITCH TUNE?
O L e e Yes
OFF e No
SWITCH 28 CREDITS DISPLAYED?
O L i e Yes
5 No
SWITCH 29 OFF
SWITCH 30 ATTRACT FEATURES
O L e e OonN
L OFF
SWITCH 31 MUST REMAIN OFF
SWITCH 32 BACKGROUND TONE FOR GAMES WITH

SOUND BOARD ONLY.
NOTE: If game is equipped with Sound/Speech board this switch must
remairy off,

(SEE SECTION V1, B)




Vi. GAME ADJUSTMENTS

B. POST ADJUSTMENTS SWITCH BANK (SB1} SETTINGS:
There is one post adiustment that provides liberal or consenative SBl-1 USED IN SELF-TEST ONLY.
‘g;m See Playboard Information (page 31) for past $81-2 NOT USED.

SBl-3 SBI4 Atract Mode Speech
OFF OFF  Disabled.

THE SoUND/SPETCH BOARD (A4) USED IN MACKIOS  ON OFF  Bvery [0 Seconcs.
BOARDS (AS) USED IN GAMES PREVIOUS TO MARS [#666). OFF ON Every 2 Minutes.
ON ON Every 4 Minutes.
SBI-5 ON  Background sound enabled.
C. SOUND/SPEECH ADJUSTMENTS OFF  Background sound disabled.
The Volume potentiometer for adjusting the speaker OUTU is SBl-6 ON  All Speech enabled.
located on the Fuse/Knodker panel. Which is accessible through OFF All Speech disabled.
the front door. i
SB1-7 NOT USED
IMPORTANT: Al potentiometers (pot) on the sournd/speech board SBI-8 NOT USED

are facwory adjusted for maximum voltage. Damage ©

It if et '
mmr “mﬁagmm;%':dw SOUND/SPEECH BOARD (A6) TEST.SEF

- followed. SECTION IX, E PAGE 14.

Vii. BOOKKEEPING AND SELF TEST

The circuitry in this game helps the operator ¢ All bookkeeping information is checked
perform many bookkeeping and game test against itself to insure that it is correct. If
functions. The information is shown one step at any data is invalid or bad. that

a time in the first player’s score display, while information will flash while it is displayed.

the step number is shown in the credit display

{refer to flow chart Section Vit, C for order and ® If the SELF-TEST button is not pressed

within 60 seconds of each step, the

function). game will return to the attract mode.
A.BOOKKEEPING _ B. SELF-TEST
e Pressing the SELF-TEST button e Steps 16 through 20 are SELF-TEST or
inside the front door begins the game tests the operator can use for quick
bookkeeping which are steps 01 troubleshooting.
through 15.

e Al the tests are explained in the flow

e The data in any of these steps may be chart {Section V1l, D).

reset to zero while it is displayed by P e Each test can be repeated by pressing
pressing the replay button on the from;{?{jg' the replay button on the front door. This
door. starts the test for another 60 seconds.

e THE SELF-TEST BUTTON MUST THEN BE e If the SELF-TEST button or the repiay
PRESSED TO ENTER ZERO INTO button is not pressed within 60 seconds,
MEMORY. the game will retumn to the attract mode.

12




Vil. BOOKKEEPING AND SELF TEST

' C. FLOWCHART BOOKKEEPING CAN BE ENTERED IN THE ATTRACT PRESS
; MODE CR DURING GAME PLAY. O SELF/TEST

BOOKKEEPING SELF/TEST O J asumon

Press SELF/TEST button on front door. Credtit
display should read 00~ Player score dispiays shouid
be blank.

PRESS
CREDITBUTTON

‘ STEP 1 —COINS THRU LEFT CHUTE STEP 16—LAMP DRIVER TEST: Q. T, U& L
reigys and coint lockout coit are pulsed.
| All controiied lamps, pius the ball
] gate and ball release, are sequentially umed on,
STEP 2—COINS THRU RIGHT CHUTE /NOTE |
Y

STEP 3—COINS THRU CENTER CHUTE/NOTE 2

STEP17—SOLENOQID TEST: Specific controlled
solencids are pulsed while its assigned number appears
in the status display. See NOTE A and NOTE B.

STEP 4 —TOTALPLAYS

— 0

STEP 5—TOTAL REPLAYS

STEP 18 —SWITCH TEST: All switches in the switch
f O matrix are inspected. If alf swatches are open, 99~ wall
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.
¥ O
—O
STEP 7—EXTRA BALLS

STEP 19—DISPLAY TEST: Each digit of each display is
turmed on individually, and all numbers, zero thru nime,

STEP 8 —TOTALTILTS

are sequenced.
. Y O
STEP 9 —TOTAL SLAMS I ¥
Y : STEP 20—MEMORY TEST: Each control board

memory device is inspected. Any defective device is
SYEP 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

» NOTEC.
STEP 11 —FIRST HIGH SCORE LEVEL
TO EXIT SELF/TEST.
a) Wait 60 seconds
STEP 12—SECOND HIGH SCORE LEVEL o) Turn power off /on
SEE ¢} Open slam switch
r SE\‘(’:I;“gN d)Close tilt switch
T NOTE A° SOLENOID ASSIGNMENTS
STEP 13—THIRD HIGH SCORE LEVEL 1. Drop Target Bank {4} Lower Playfield
2. Drop Target Bank (3] Lower Playfield
3. Outhole
4. Drop Target Bank {4) Upper Playfield
“ " 6. Ball Gate
7. Caprure Hole Lower Playfield
8. Capture Hole Upper Playfieid
STEP 15—AVERAGE PLAYING TIME /NOTE 4 9. Kicker Lower Playfiekt
l 10. Quthole
. 1. Ball Gate
W 1. 1f control board switch # 1 4 is on, Steps 01 andt 02 are added together and NOTE B: Mechanical coin counters are optional and are not pulsad during solenatd
i dispiayed in Step 01 . test.
S 2.IN GERMAMN GAMES ONLY. Step 02 displays total coms thru center chute, and NOTE C: James Bond and later System 80 games wilt display 76411 for a bad 2714
step 03 displays totat coms thru right chute. game prom.
3.1f Step 06 s reset, Steps 04 and 05 must aisa be reset. NOTE D:FOR GERMAN GAMES ONLY, solenaid #4 15 assigned to center cain
4 |fStep 15 )5 reset, Step 04 must also be reset. chute and solencid #7 is assigned (& ngnt com chute.
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Vil. BOOKKEEPING AND SELF TEST

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

STEP12
SECONDHIGH
SCORE LEVEL

PRESENT SCORE IS DISPLAYED IN PLAYER ONE SCORE
DISPLAY PRESS CREDIT BUTTON ONCE. THIS WILL ZERC
OUT THE PRESENT SCORE. THEN PRESS AND HOLD
CREDIT BUTTON UNTIL DESIRED SCORE IS DISPLAYED
(INCREMENTED IN 10.000°5).

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

STEP13
THIRD HIGH
SCORE LEVEL

STEP14
HIGH GAME TO
DATE SCORE

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

NOTES:

1. 51ep 11 must be a lower score than Step [2. Step 12 Must have a lower score than
Step 13

2.1 Step 12 of Step 1315 NOt desired, set thase scores 1o G,

TO EXITFROM BOOKKEEPING:
A WAIT 60 SECONDS OR

B. TURN POWER OFF/ON OR
C. OPEN SLAM SWITCH OR
3.1 58P 1115 se1 10 0, no replays will be awarded, No matter what the semings are for Srep D. CLOSE TILT SWATCH.

12 and Step 13

Viil. OPTIONS

A.ELECTRO-MECHANICAL
COIN COUNTERS
Electro-mechanical coin counters may be 2. CAUTION: A IN4004 diocde must be
instatled on the fuse panel, located inside connected across each counter with the
the cabinet below right-hand flipper cathode lead connected to the solder lug
switches. Solder fugs are provided which with the RED-BLACK-BLACK wire.
“.’r'” connect the counters to the electronic 3. Connect one counter lead to each of the
clrcurtry. two solder lugs provided for each
1. Position the counter and secure it to the cognter.
Fuse Panel. Mounting holes are spotted 4. The counter should increment once when
for most standard 24-volt counters. the respective coin chute switch is closed.
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IX. GENERAL INFORMATION

A.PRINTED CIRCUIT BOARDS B. WIRE COLORS ARE SHOWN
ARE DESIGNATED AS AS NUMBERS:
FOLLOWS: 0 Black

Al ___ Control Board 1 Brown

A2 __ Power Supply 2 Red

A3 __ Driver Board 3 Orange

4 Yellow

A4 ___ Score Displays (5) 5 Green

A5 ___ Status Display 6 Blue

A6 ___ Sound/Speech Board 7 Purple

8 Slate

A7 .— Sound ech Power S

und/Spe " ouppY 9 White
A8 ___ Pop Bumper Driver Boards (6)

For exampie, 688 is a BLUE-SLATE-

All _ Auxiliary Lamp Driver Board — SLATE striped wire.

Lightbox

Printed circuit board connectors will be iabeled i
AX-JX. For example, A3-4 is the connector J4 .
on the driver board {A3).

C. FUSES

FUSE PANEL
F1  Sound/Speech Power Supply 12VAC ¥z Amp SLO-BLO
F2  Power Supply 10VAC 5 Amp SLO-BLO
F3 Displays 60VAC Ya Amp SLO-BLO
F4  Solenoids 25VAC 8 Amp SLO-BLO
FS Controlled Lamps 8BVAC 10 Amp
F6 Playboard Illumination 6.3VAC 10 Amp SLO-BLO
F7 Lightbox 63VAC IS Amp SLO-BLO
F8 Sound/Speech Power Supply 24VDC 1 Amp SLO-BLO

NOTE: FB is not used in foreign games
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C.

F10
Fn

F12
F13

Fi4

F15

Fig

F17
Fi8
F19

F20

F21

F22

IX. GENERAL INFORMATION

FUSES {cont.)

UPPER PLAYFIELD FUSES

Right Pop Bumper 38VDC

Bomom Left Pop Bumper 38VDC
Upper Center Pop Bumper 38VDC
Lower Center Pop Bumper 38VDC

Five Drop Target Bank 24VDC
Four Drop Target Bank 24VDC

Outhole, Hole Kicker 24VDC

Trough Ball Gate 24VDC

2% Amp SLO-BLO
2% Amp SLO-BLO
22 Amp SLO-BLO

2% Amp SLO-BLO

2 Amp SLO-BLO

1 Amp SLO-BLO

1 Amp SLO-BLO

LOWER PLAYFIELD FUSES

Kicker (to upper playfieid] 24VDC
Four Drdp Target Bank 24VDC
Ball Retum Gate 24VDC

3-Position Drop Target Bank, 24VDC
Bank, Hole Kicker

Right Pop Bumper 24VDC

Center Pop Bumper 24VDC
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2 Amp SLO-BLO
1 Amp SLO-BLO

T Amp SLO-BLO

2 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 Yeliow
POP BUMPERS
A-4893 BALL KICKER 21 535 #22 Red
A-5194 GONG 45 780 #24 Blue
KNOCKER, ;
A-5195 HOLE KICKER 12.3 1305 #26 White
HOLE KICKER, :
A-16570 OUTHOLE 155 1450 #27 Green
A-17875 FLIPPERS 2.8/40.0 560/1100 #24/31 Yellow
A-17891 5 BANK RESET 335 850 #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 BALL KICKER 7.8 1075 #25 Orange
A-20095 SUPER FLIPPER 1.55/355 450/900 #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 [AS6) 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 on/off.
4, Words in bold print with quotation marks are the voice responses the sound board issues at specific

points in the test.

PRESS TEST BUTTON
1 8EC — TONE

OLITPUT TEST
TONE {1 SEC)

NO DIP
SWTCH 1 OFF

YES

SOUND ENABLE TEST

JUMPER, ONE AT A TIME. THE FOLLOWING SOUMND ENABLE INPUTS
(AT THE Ab-J1 CONNECTOR) TO GROUND.

A6J1-8 Sound —Response™1"

ALIT-9 Sound 2 —Resporse 2”7

AB11-11 Sound 4 —Response “&~ AR

AbLI-12 Sound 8 —Response “8* W NING!

AbJ1-2 Sound 16—Resporse "16° AsJ1—10 IS +30V DC

IF BAD AT ANY INPUT, ONE WILL HEAR “FASLS". OR NO VOICE, INDICATING DO NOT JUMFER.
THE ENABLING SIGNAL IS NOTBEING RECOGNIZED AT.ALL
]
Pﬁfsé‘;f:;f:;?“ NOTE: $81-2 AND 581-8 ARE NOT
INVQLVED IN DIP SWITCH TESTS.
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

CONTROL BOARD {A1) COMPONENT LOCATION

COFYRIGHT 1979
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Crystal, 3.579545 MHZ
IC-CMOS—Dual 1 Shot
IC—Duwatl Flip Flop
IC—Hex Inverter

IC-CMOS—Quiad 2 input "AND"

IC-RAN/CMOS
IC—Hex Inverter
IC—2 Input “NOR”™
1C—2 nput “NAND™

IC—Open Collector inverter
1IC—2 Input-—“OR"
IC—"D" Fiip Fiop

1C—4 10 7 Decoder

IC—4 to 16 Decoder
[C—2-to-4 Decoder
IC—Hex Irverter— OC/H
1IC—2 tnput "AND"
1C—HMex Buffer —QC
IC—CMODS

Socket—DHL, 24 PIN
Spacer, Cork
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3 b
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c \ DETAIL PROI-DIOY-§H — — — S
k3 5
CONTROL BOARD (A1 ) PARTS LIST
REFERENCE DESCRIPTION PART NUMEBER REFERENCE
BAT1 Battery—3.6V 326R10-002 u3
) Capacitor, 100 mid., 10V, U4, Ls, Ug
C2, Capacitor, .01 mid., 50V vRI1
C4-C13,
C15-C24, Y1
C26-C29, Z1
C31-C35 Z2
C3,C14, Capadtar, .| mid., 50V 23,211
C25, C30 12,216,
CR1-CR35 Dioge, GP IN4148 Z17,Z24,
Q1,04 Transistor—PNP MPS-A70 226,227
a2 Q3 Transistor, NPN {Motorola) 2N440 Z34,7Z358
RI, RS, Resistor, 3.0K ohm, 5%, 1/4\W/ Z4
R 1-R24, z5
R42, R4%, Z?
R46, R4E, Z8
R51-R57 29,213,
R2, Resistor, 4.7K obm, 5%, 1/4W 214
R34-R41 ZIo
R3,.R43, Resistor, 5.6K ohm, 5%, 1/40/ 2158
R4S Z18, 220
R4, RS, Resistor, 2.0K ohm, 5%, 1/4\W/ Zz22
R44 219,221,
R7 Resistor, 62 ohm, 5%, 1/4W/ Z23
RB, R0 Resstor, 180 ohm, 5%, | /AW * 225,733
R9 Resistor, 1K ohm, 5%, 1/4\W/ 228
R10 Resistor, 2.8M ohm, 5%, 1/4W/ 229.230
R25-R33 Resistor, 620 ohm, 5%, 1/4\W Z3r
R47 Resistor, 24K ohm, 5%, 1 /4% 232
SWTSwrg Dip Switch Pak—8 Position 341R31-005 Z36
TC1 Socket, 40 Fin &40379-3
€3] CcrPu R6502-13
uz ROM R3273-12
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PART NUMBER
R3272-12
R6532-18
IN52258 or
IN59878
333R08-001
5CL45288
SN7474N
SN7404N

SCL40818
P5101-4
SN74L504N
SX7402N
SN7400N

SN74LS05N
SN7432N
SN74175N

SN7448N

SN74154N
SN74LST3IIN
SN7416N
SN7408N
SN7417N
MM?4C04 or
SCL4069B
640361-3
131RO6-001
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IRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

DRIVER BOARD [{A3) COMPONENT LOCATION

DRIVER BOARD (A3) PARTS LIST

REFERENCE DESCRIPTION PART NUMBER
Cl Capadtor, 10 mfd., 10V —

Tantakum
c2-C19 Capacitor, .01 mfd., 5oV
CRICRS Diode—Silicon 1N4148
R1-R53, Resistoe. 1000 ohm, 5%, 1/4W/
R&I, RS5,
R56, RS8,
RS9
RS54, RS7, Resittor. 9.1 ohm, 5%, TW
R&0 )
QM. Transistor. NPN, Darlington MPS-Lia5
Q13-03z,
45052,
Q54-Q57,
Q43
Qs-012, Transistor, NPN, Danington MPS-AL3
Q33-044
Q583, 059, Transistor, NPN, Darlington 2N&D43
Qb0 .
58, 062, Transistor, NPN 2ZN3055
o -0
Z1-Z12 1.C. Quad D~ Latch Flip Flop SN74175N
213 L.C. Hex Inverter SN7404N

Insulator—Thermalioy 43-03-4
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X. WIRING AND SCHE
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ATIC DIAGRAMS, PARTS LISTS
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NOTE! UNLESS OTHERWISE SpPECIFIEDR]
1. RESISTORS ARE .ok, 5%, 4w
2.CAPACITORS ARE .OUF, Z07., 50V
3. DIODES ARE TYPE 1NGl4B.
4, INTEGRATED CIRCHTS ARE SNTHITSEN,
8. TRANS|STOR TYPES MPS-Al1 AND
MPS-USS ARE NPM DARLINGTONS.
_— D. GOTTLIES & CO.
DRIVER BOARD (A3)
e o SYSTEM 80
22| BaP [izve-40] E-20915
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X. WIRING AND SCHEMATI

SOUND BOARD [A6) COMPONENT LOCATION

U RiEIRS -]

. + o
° 0
D @& &GO
<> -
[ ]
f|BFEE [ —
: ) E]
w
g | @D
@
w [m7]
[T | @ @
ey [ma ] =]
{ \ / {S INSERTED
" 0 WOTE: 30UND NOARD PROM
#5F = CONTINUOUS SOUND OFF = NO ATTRACT TUNE WITH INDENT NOTCH UP. ____D.GOTTLIEB & CO.
o= SCARING SOUNDS ONLY ON = ATTRACT TUNE EVERY § SINUTES PROM IS MANKED WITH GAME MUMBER, "t SOUND BOARD COMPONENT
. usen on  LOGATION—SYSTEM 80
[t T |A-Pluﬁt°ll BATE |c-1guzg
SOUND BOARD [A6) PARTS LIST
AEFERENCE DESCRIPTION PART NUMBER REFERENCE DESCRIPTION PART NUMBER
42 R2, R7 RESKSTOR—2.7K0, AW, 5% a5 CAPACITOR—0.047 MICROFARAD,
R RESISTOR—2.701, %W/, 5% 25V, 20%
Y]] RESBTOR—&.8KL WW. 5% Clé CAPACITOR—0.0033 MICROFARAD,
&n RESISTOR—4 3011, ¥1W/, 5% 50V, 20%
q3 RESSSTOR--2. 7ML %W/, 5% s CAPACITOR--10 MICROFARAD, 25V
A% RESISTOR—1.8M1), %W, 5% u IC—CPU R&6503
R12 RESKSTOR—22, 1KY, AW, 1% uz IC-ROM/RAM/1/O R&530CR016-1
RESSTOR—IOK(), W/, 5% U3 IC—DAC $551408-6P
Ag RESBTOR—5.6KM), “WW, 5% M IC—PROM HM7643-5
LE) RESSTOR—270KN, %W, 5% us IC—TIMER - NESSSP
A13 RESSTOR—47KN, %W, 5% us, U7 IC—INVERTER IN7404N
ey, C5 CAPACITOR—0.01 MICROFARAD., 100V, us IC—AMPLIFIER LM380N
20%—KEMET CRI, CRd DIODE NGO04
£, 09 CAPACITOR—47 MICROFARAD, 25V CR5 ZENER DIODE—12V, W, 5% NG 7424
[ | CAPACITOR—470 MICROFARAD, 25V CRé DIODE IN270
b, C10, CAPACITOR—0.1 MICROFARAD, 100V, §1, 82 2 POSITION DIP SWITCH 765802
03, Qz - 20%—KEMET \ 3 PUSH BUTTON SWATCH EVQ-PAR-TIK
cu © CAPACITOR—I0 PICOFARAD., 1000V, 5% PROM SOCKET  SOCKET. 18 PIN 640359-1
o2 CAPACITOR—I00 PICOFARAD, 250V, 20%
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X. WIRING AND SCHE

SYSTEM 80 SOUND CIRCUITRY

When the System 80 Sound/Speech Board is to be replaced by the
Sound Board, the System 80's circuitry must be altered in the foliowing
manner.

1. The Sound Speech Board is removed from its connector A6JI.

2.The Sound Board (A6) is then installed in the same connector [A6J1|
vacated by the sound/speech board in step one.

3.The Sound/Speech Power Supply Board, A7, is removed from its
connector, Al2J3.

4.The female connector A12J3, and its male connector Al2P3, are then
connected.

In doing 50 12VDC, 12VAC and a return for the 12VAC return will be
availabie for use by the Sound Board.

5.0nce this procedure has been completed power can be safely
applied to the game and the Sound Board.

'WARNING:

THESE BOARDS ARE NOT INTERCHANGEABLE.
INSTALLING ONE OF THESE BOARDS IN A GAME
WHICH DOES NOT HAVE THE PROPER CIRCUITRY
WILL SEVERELY DAMAGE THAT BOARD.




?nc DIAGRAMS, PARTS LIST

A
[588] e
SOUND 16 + VD6 - ;
AUDIO_OUTPUT i 4
ND. g
! (3661 {,0| SOUND
‘ SOUND 1 (1] || BOARD
SOUND 2 irzail ]
SOUND 4 Tl
[5iel |, .
SOUND 8 [ 2
A3J5
unip
scmf] I
[
COIN_LOCKOUT T g DBRJ:REDR
KNOCKER SND. :
M2J3 Ai2p3 =
_: mesl [,
12VAC el HE .
, 12V A RET. 0
,- 4|4
% + 24V D - 661 felg
, GND.<— — gg
* +12V OC - 2{2




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

SOUND/SPEECH BOARD {(A6) COMPONENT LOCATION

@y = e DL v _]

TEST

P
Lid o
C e & & ,[] N
~ — ™
= [ manss JRENT S uzs
g ] T =T °0 :DO
[T C1 v i !
:' [T C D 1) cag -
Ik On=. O
[ 3 > ;
b T car
‘ _J Ei® O
30 e o cas e =
us a (G ~ O U1 F’ (G —
- us
: 0000 ) 00000
o Q I] Cae
« - - L nRRR v« gEow
o J = : e E xE K&K
c1o _" ( ] (213
- [~ ETOENEL 22
E_A::: Ei"’ H yie cis [ —
“] VAT (]
cis
n £2 E12 U =
2 LI - E3J —J E14 &5 o2 o =
o IO 2500 &
S | -
B-20887-1 \/ a3 E1 c@ ne cae ) D
. [] (c.:') c e ci1t E9 (23 c13 Cio cn c21 ;DED Dc"
3 car (-% € ce
3 : s 3 1
Utz U : g
. : 0 '
e e XK +
ALL RIGHTS REBEAVED -3
e —
SOUND/SPEECH BOARD (A6) PARTS LIST N
REFERENCé DESCRIPTION PART NUMBER REFERENCE DESCRIPTION PART NUMBER L
. Q, . Capaditor, 1 UF 25V, CMD R22 Resistor, 2K ohm, 1/4W, 5% 2
c4-C13, - R23-R30 Resistor, 10K ohm, 1/4W/
C1s, Cl6; e R31 Resistor, 3.3K ohm, 1/4W, 5% ﬂ
2, o RA1, RP2 Resistor, Dip 4N6R-002-222 -
C23, C25, C26, sat Dip Switch 1008-692
C28, swa Moment Pushbutton Switch
T 3132 Capacitor, 0.05 MF, 25V. CMD ) IC, Trigger 7414
C42, C44 u2 IC SN74LS74N
37 Capacitor. 4.7 MF, 25V Tantatum u3 CPU R6502-13
C3 C38-C4) Capacitor, 47 MF. 50v U4 IC SN7418138N
M, C24 Capacitor, 100 PF, 250V, 20% us, Ué E Prom 2716
c22 Capacitor, 300 PF, CMD uz-u9, un, g  ic SN74L75
C27 Capacitor, 1 UF, 50V, TNT uio ic SN73LS02MN
C3% - Capacitor, 470 MF, 35v w2 IC ' SN7407N
CR Diode NG4S L3 IC, bnverter SN74LS05N
CR2 = Diode, Zener IN5225B L4 . Voice Chip sCo!
Q, Q3 Transistor, NPN 2N2222A s RRIOT R6532-18
Q2 Transistor, PNP - 2ZN2907A s Ic SN74/S04N
Rl R4, RS, Resistor, 5.8K obm, 1/4W w7z IC - SN74LS30N
R1). R12 ’ U, uz20 Cornerter, PM! 1408A-6P
R2, R3 Resistor, 2K ohm, 1/9W, 5% u21, u22 1c . LM?41CP
Ré, RE3 Fotentiometer, 10K, Bourms 3006-103 L23 Ic IM3795
R? Resistor, 10K ohm, 1/4W, 5% uz4 IC., Dual Comparitor LMI93
RB, R4 Resistor, 1K ohm, 1/4W, 5% L2s : Inverter 7404
RS 2.2K ohm, 5%, 1/4wW byl Crystal, 3579545 MHZ
RID Resistor, 1.5K ohm, 1/4W/, 5%, Socket 22 Pin Dip
RIS, Ri6 Potentiometer, 10K, CTS X201R Socket 24 Pn (2) &40381-3
k8, R2t Resistor, 100K ohm, 1/4\W Socket 40 Pin {2} &40379-3

“OTE: The foliowing components are mounted on the nor-component side of the board:
R&A 10K ohm, RGB 1.8K ohm and RAA 1K ohm
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X. WIRING AND SCHE
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ATIC DIAGRAMS, PARTS LISTS

— — ———— Y
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS E N
;j
}

Top +5v +5v +8v
IAHP2 IAIZ2 MI0J9 Atopg
DOOOBO® be b e 2
FRAME 1 2 i1 2|z
[] =>° Qi (’
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AA0 LIGHTBOX 1M1
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1 ALL TRANSISTORS ARE MPS-U4S, s es™? slel B gis
2,ALL RESISTORS ARE £5%, 1/4W, . 5 ql o -ty a8 ] ( . o
3.ALL STROBED LAMPS ARE 44, e
SN7T405N
[7od
9 9lsg 1olio
2 © s e () @)25
’ . R4
' 1 103 12K TRY el Ak1N PP PP
" Qo 0
 D.GOTTLIEB & CO. '
"AUXLANP BRIVER BOARD{{AI1) 13 2 rous
seeSY GTEM B0, GANE # GE8 T ‘ 0 FrOM 1, Levoe
:' W A:’uovl.a\l.uvxz’BHE“21338 . LrGHTBox

] .

AUXILIARY LAMP DRIVER BOARD AUXILIARY LAMP DRIVER BOAR'D

(A11}) COMPONENT LOCATION (A11) PARTS LIST .
. I
}
REFERENCE  DESCRIPTION PART NUMBER
0 Rl I Sl e o) c CAPACITOR, .| MFD, 100V )
R'D — T\ CERAMIC RADIAL LEAD ;
ut v2{ R3S = At1P2 c2-C3 CAPACITOR, .01 MFD, 100V :
a2 RADIAL LEAD {
R4 :1 ca CAPACITOR, 47 MFD, 10V '
. , ,
A",p: ca et =) . ELECTROLYTIC RADIAL LEAD

O F12= I o= B e
° . :
. u3 val T 5E . RI RI2 RESISTOR, 3K OMM, 5%, 1/4 W §
+ c3 RT_ ™ (o) . R2-RIl RESISTOR, 12K OHM, 5%, 1/4 W/ ]
] G as . R13 RESISTOR, 270K OHM, 5%, 1/4 W/ i
2 ¥V = g . U LC. 2-INPUT NAND SN7400N ;

[ | ¢ RS . uz, Us LC. INVERTER SN740SN

¢ us ) g u3 1.C. DECADE COUNTER SN7490N
ue[ RI0 4 .C. DECODER sn7aaan
O RI13 D T O us LC. TIMER LMS55N

T 3 T P2 10 POS. SOUARE WIRE FRICTION LOCK CONNECTOR
Pl 4 POS. SOUARE WIRE FRICTION LOCK CONNECTOR
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' X. WIRING AND SCHEMATIC Dis

AlZ
SEGMENTS
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h - 14441 24401 3a441
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15 b - g J D5 - — 2 D11 —e—LEES 2 DS L1144 2
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17 12990 {y2|12 |—1800] . SVAC RET. w—1149 fea] |  Rer e
LI 20 - VACRET. w2 16 svac RET.a— 016 sVac RET. -—L3341 |0
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16 i1 D16 ' 4
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A243
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7 [T 88 Alr|
&
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A -
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= 5V AC RET. . [Ez=]
3 _:5 3|a —» 3V AC SOuRcE = I 1 lsm?
4 4/a # 3V AC RET. .
’ [677] &.3v AC NAME AND SCENE LAMPS (50) Y
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e
S
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373]  +6v DC {SOURCE) i
9
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GRAMS, PARTS LISTS

44441 | 3Ad41 14841
a 500 ' a «-L990] [ 800 14
[ ] I 811 by 811
b "Jfﬁ‘_ 3 b - 13 b - 8
¢ -t f2 ¢ =LE22 4y, c L8221 |,
B d «Ll8351 { I CJ d =-L8331 1y d - 13
S _ [c4a "~ [84a . [B3a
e 10 &t - T 10 c 2 - 55 12
f = ot 9 l f ~ e 9 f = ="
o
g 1208 i, g - =23 g - 10
ag L 877 {70 1o ae | L4 W b h «L87TF {4
‘ SCORE
<173
LAY [ D7 - ::f' 6 DISPLA’YI [ 01 :oo 6|10 . "013 l__m 6| vous
DB s D2 - 5 | BONUS 14-—[ % | STATUS
E ] oo w728 |, | D) o3 w1222 |, foisPLAY D1s<m-— 3 [PrsPLaY
] pioe LIl 3H D4 L3331 4, 016 2
[722 ] I 244 AIOPE AIDJS
DI f = —1 2 D5 2 GND
| 012 w1133 1 H ' | 06 «-1955 1 55 19
5V AC -—EE—— 15 sv ac «[122] |, +a2v oc a—L958] | 5 | 5] +aav pe [o88] 4,
<[13a] I [iaq « g8l +5v bC [E88]
5V AC RET, - =18 5V AC RET. = 16 +5v 414 18
+80vVDC ‘—E:— 17 I +60V DC - [G4a 17 3V AC gt 155] 11 VA [158] s
aND oND 3VAG RET, - [177 2|2 3VAC RETURN _ [177] s
e : -
y
] L LOCATED ON UPPER .PLAYFIELD )
R = | i Sl
KEY LOCK :
ANCHOR PLATE AzPs b
AIOPT AIOJT 1 T TRANS
400] PANEL
E MM N Edd GROUND
—sls — D2 BUS
1sls 422 o3 [D
T NOTE:
— v 72 B 1. NAME AND SCENE LAMPS ARE
—{ 8 g T —;Eﬁ 2#44 OR T’N;lscf’ TFEL;ASFHNG.COLOR COLOR CODE
19 2L o pg A WIRE .
. 0 | BLACK 5 | GREEN
3.GROUND WIRE COLOR IS 54, 18GA, T BRowN ¢ 1 8Lue
2 | RED 7 | PURPLE
3 | ORANGE 8 | SLATE
y 4| YELLOW 9| WHITE .
122 IIT% sV AC
13 3 Ffoaa™ SV AC RET.
— 1|1 > +80V DC
A10J4
TILT LIGHT [0%7]
R Y ’:P\L 1
!.——MOTO smt::l_“_. PLAYER 1 5001 |,
PLAYER 2 511
3
“‘0‘"° ! PLAYER 3 FF
o eND OWF | a
A i 10 UH ! PLAYER 4 s
IARY &) i L8 (SOUND 37) [544] 1>
DRI 6 FROM A3
VER : o DRIVER
A3J2 A
EE SCHEMATIC
@ : m 10 (s F%Hﬁ
(333] L AMP DRIVER
ro 222l_1, | 3331 14| TransisTOR}
0 LAMPS 10UH ( [zz]_|,
YAME ) h OIUF I [5i1] 3
e e e R | [500] 2
"MOTOR ASSY. AND AIOJIO
NOT USED IN GAME s 6584. L @ HIGH GAME TO DATE 577 |,
luo @ GAME OVER LIGHT [566] |4
- ] L2 /-y SHOOT AGAIN LIGHT 588 i
L9 (SOUND i6) 8551 |,
GND p
.

D. GOTTLIEB & CO.

LIGHTBOX SCHEMATIC DIAGRAW
s on  SYSTEM 80, CAME & RRR
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X. WIRING AND SCHE

o
e~ j Vop
c
FYeT) 10 +"OWF
18
ol —— 5
iz 3 &
" d 4 Zl 15
. 1ol-¢& 5] UDNBI1BA a
SEGMENTS
' g] DRIVER |5
- s ; 2
; ’ h 9 f e d ¢ b a
" | 9 3 4 8 9 26 27 31 32
'y rDEsnErG:'rf"lEc’fnow % 4
’ NOTE: a / -3 e I S e W A T
SIMILAR SEGMENTS 1 , b 4 I , , , ’ ,
' e Do arg g 6-95- a1 -e’ ‘wse’ ‘Tae
V| TR R o
. Yop . P
., d s’ wn'a’ S e’ bw'a’ ' /.
: -4 4
10 4 HUF b F
i .
; Lo . l& . 2|T_|s T 2l s w7l fezol 23 25 28 30 a3 35
.. o3 - v 3 bs D3 b4 GRID  |pa D2 o Fi
: c4 4 Z2 15 )
‘- yitstie
;o D3 3 16
: 03 2 DRIVER -
| I 1 18
+9 \
a o SV AC RETURN (FILAMENT)
15 |2V AC {FILAMENT )
l +60V DC 1VUP’ Ri D. GOTTL'EB & CO.
H o 10K, 5% ik §-DIGIT DISPLAY (A4)
o o 12w useo on SYSTEM 80
' Al -t 100V Ry |2 A 52781 | E-20928
? 6-DIGIT DISPLAY (A4} COMPONENT LOCATION
O O
-
|
1 Y 12345 78910 12131415 1718 2012223 25262728 303132333435 -
A TTTT TTTT [llllllllll T T TTTTTT
w !
n L]
g0 El 0 g
_f G PB00-D140-001 o
f IS
v 6-DIGIT DISPLAY [A4) PARTS LIST
,F"w‘ REFERENCE  DESCRIPTION PART NUMBER
" Cl,c2 Capacitor, 01 mfd, 100VKemet  €320C |03MIRSCA
’, c3 Capacitor, | mfd., 100V Sprague TE1400
P Dsi 6-Digit Display Tube —FUTARA &-155-01
. R1 Resistor, 10K ohm, 5%, 1 /20y RC20GF103
‘- 21,22 IC—Florescent Display Driver—  UDNG1 18A
; Sprague
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DIAGRAMS, PARTS LIST

AS M
- 2
N ¢
2|2 =3 e
S0 s +
il DN6tiga |13 ¢
5| SEGMENTS ;
!.DRIVER 18 =
20 17 e
1] L
a2 . 8 - a b € d e f 9
o [1o T80 o
. ha F i SEGMENT 30 l2a la7 |2s (24 |7

b

6 {- NOTE, IDENTIFICATION
- SIMILAR SEGMENTS Q / SEENY) gum—
9 'h——*:‘f 3 p ‘%rrgm DIGIT ARE ; .-f._, b ost I , ’ , ’ ’
) T NALLY WIRE,
s> —L N PARALLEL{V ° . —'7 9 4-LT-1t ‘- ’—
' NI Iny
y

—C {FUTABA)

siD, .
I 3‘.
s fﬁ =
GATE 12
s " I%?ur 2 |4 10 - 23 25 |1
10 ) F2 et ) *
I7l. : -
21018 3 14 o6 D15 014 D13 | F
M 1TE 4 15 .
Z3 .
UDNEH8A
DIGITS
o |12 2| DRIVER f,;
6 P ] 18
1K)
3V AC RETURN (FILAMENT) I

3V AC [ FILAMENT)

D. GOTTLIEB & CO.

" 4-DIGIT DISPLAY {AS)
uazn on SYSTEM 80

c1
o— Tiooy IR s E30977
4-DIGIT DISPLAY [AS) COMPONENT LOCATION

B— o +svoc +42v DC {Vpp!

[ IR
o) ' e
o)
asl
123495 &7 0 B3NBNN MnR
— L J1LLILV T LITTIT 113
el — ﬁ

ﬁc tr*yeere

N tﬁ :
n 1
= SEEN
O STTT T3

—eed
—_———y |

N

4-DIGIT DISPLAY [A5) PARTS LIST

REFERENCE DESCRIPTION PART NUMBER
Cl Capacitor, 1 mfd., 100V Sprague TEI400
c2.c3 Capacitor, .01 mid., 100V Kemet C320C103MIRSCA
‘ DSt 4-Digit Display Tube —FUTABA, 4-LT- 11
N Z1 IC—CQuad or Gate—T.i. SN7432N
ﬁg y Z2.23 IC—Fworescent Display Driver—  UDNG HBA
™ U Sprag"e
A
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LIST

PLAYBOARD
INFORMATION
BOTTOM PLAYBOARD
RUBBER RINGS
A A-10217 (6)
B A-10220 {1}
C A-10221 i1
D A-10223 Coeoe )
E A-10224 -~ aj
F A-15705 2]
G AR5 {2
3
PARTUST

1: D-21304 Plastic Set
2. Blue Pop Bumper D-10435 &
3. Ci0433 B mae Beerpe
. C- Blue Fop B r Sdrt (2
4. B-21179 Tube Fop . 2)
5. B-21178. Kicker Unit
6. C-21180 Tube Sq%pon Bracket
7. A-21039 Kicking Target
8. A-15836 Kicking Rubber
9. A-13179 Whipe Target in Goid
10. A-13179 Yellow Drop Target in Goid
11. A-9869 Gate Shieid
{USE A4704 WIREFORM|
2. A-21159 Bail Snubber
3. C-21222 Bail Retum Unit
4. B-21163 Bal Guide Rail
S, A-21162 Ball Guide Rail
& A-18070 Ball Guide Rail {3)
7. A-17106 Ball Guide Rail
18 A-8514 Ball Guide Rail
19. B-21153 Metal Flat Rail
20. B-21152 Metal Flat Rail
21. B-2N53 Metal Rat Rail
22. C-13150 Whits Jumbo Ripper
23. B-21155 Guard Rail {3)
24, B-21156 Guard Rail
25. D-2157 Guard Rail
26. A-14792 Mini Post S5crew [2)

C-11561 17 High Post [23)
C-11562 13/16” High Post (3)
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- X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LIST

TR

Lyt

PLAYBOARD SWITCH
AND LAMP
ASSIGNMENTS

BOTTOM PLAYBOARD

MATRIX .
NUMBER SWITCH ASSIGNMENT
40 Left #1 Drop Target
4 Right #1 Drop Target ~
42 Hole Kicker Switch
43 Ball Tube Kicker Switcft
50 Left #2 Drop Target”
51 Right #2 Drop Target
52 Rollunder Gate
53 Track Switch
&0 gft #BBDrop Target
61 ight #3 Dyop Target
62 Rr.?gm Rollover
70 Left #4 Drop Target
Ll Lower Level Pop Bumpers
72 10 Point Switches and Kicking Targets

LAMP
NUMBER LAMP ASSIGNMENT
L4 3 Pos. Bank Special Lower Playfield
s "+ IX” Scoring (L) Lower eld
L5 “+ 1X" Scoring (R} Lower Playfieid
L9 Hole Lights [Arrows) Lower Flayfiekt
L20 Loop Lights {Arrows)
144 #1 Drop Target Light Lower Playfisld
L45 #2 Drop Target Light Lower Playfield
La& #3 Drop Target Light Lower Playfield
L47 #4 Drop Target Light Lower Playfieid

PR L R it

TR TIT R A e




X. WIRING AND SCHEMAT

- - . - PLAYBOARD
L=
INFORMATION
~ s TOP PLAYFIELD
¥ 22 12 RUBBER RINGS
: A A-10217 (2}
fl A B A-10218 {2i
= N C A-10219 i3)
Z. AN D A-10221 12
2 fm 4
% =/ ” £ A-10222 rﬁ{
Z Y f i A-10223
2. b (/% G A14793 i
z p 3 H A-15704 i7t
£ g; f | A-17493 4)
_g 28 J A-135] (4
PARTS LIST

-

=2,

-

€ 5,

- ——

40.

Neoom~Nen Awn-—

13.

A-19645 Ball Gate Right
A-19646 Ball Gate Left
E-21229 Plastic Set
Blue Pop Bumber D-10435 and
A-21298 Cap in Black [4)
€-10413 Blue Pop Bumper Skirt {4)
A-9374 Yellow Plastic Target [4)
Black Drop Target Bank - "Hole”
Black Drop Target Bank - “Black”
C-15447 Rollover Guide (2}
A-9395 2V" Guide Rail (3)
A-9393 1" Guide Rail
A-4869 Roltunder Gate Shield
(USE A-4706 WIREFORM]
A-17300 Gate Shield
{USE A-17299 WIREFORM)

. A-20388 Swinging Target

. D-21140 Window "

. A-21160 Ball Retum Gate

- A-21366 Kicking Rubber

. A-15836 Kicking Rubber

. A-21158 Ball Deflecter

. A-20645 Pastic Tubing

- D-21166 Top Arch Rod

. B-19875 Arm Rod Support Fost {2)
. B-19873 Top Arch End Post
- B-19874 Top Arch End Cap
. B-21165 Ball Guide Rail

. B-21164 Ball Guide Rait

. A-18070 Ball Guide Rail {2)
. A-17650 Ball Guide Rail {2}
. A-4832 Ball Guide Rail

. A14686 Ball Guide Rail

- A-17106 Ball Guide Rail {2)
. A-13798 Ball Snubber {2)

. A-1B563 Ball Guide Rail

- A-6612 Ball Guide Rail

- C-21149 Metal Flat Rail

. A-B68B Metal Flat Rail

. B-21150 Metal Fiat Rail

. C-21151 Metal Fiat Rait

- A-l4792 Mini-Post (8)

C-13150 White Flipper Jumbo (4}

41. A-16038 Ball Snubher
TOP

C-11581 1" High Post (29)
C-11562 1 318" High Post {4)
A-14487 Split Post Base (3
A-14488 Split Post Cap (3}

41




C DIAGRAMS, PARTS LIST

- - - - - PLAYBOARD SWITCH
AND LAMP
ASSIGNMENTS
%) O QO s TOP PLAYFIELD
=z Sy W W SWITCH
. @) ®) o MATRIX
I SW2d > SWos 2.\ NUMBER SWITCH ASSIGNMENT
) o - % oo Top #1 Rollover
; CW3s ’ijaj C &) Zi 11} #1 Spot Target
Z. - O _AZ 500 swia sw20(& = 02 Right #1 Drop Target “H-~
Z i {39 % 32 Eft .ﬂ Drop Target B~
Z W/ t , e
£ - e Swis o\ 7 05 Ball Kicker Hole Switch
? =1 SWis SWO4 Q6 Pop Bumpers 4
£ g SW0§ 0 Tcg #2 Rollover
£ 2 W23 ] #2 Spot Target
< : 12 ﬁ?t #2 Drop Target “Q~
2 s
arget “K~
N M
i arget
%(lJ T ?‘3 Rol rge
# t Tar : .
22 Stpg3 Drg;t Target “L" *
23 Left #3 Drop Targer “A”
24 Top Lane Rollunder Switch
25 3rd Position Baf Retum (Jrbugh}
26 Tit Switch P

31 #4 Spot Target

32 Right #4 Drop Target “E~
i3 Black Hole Rollover

3 10 Point Switches (5)

s Right Return Roliover

LAMP

NUMBER LAMP ASSIGNMENT
L3 Shoot Again
Lz Left Spinning Target
L “B” Drop Target Light
122 .L” Drop Target Light
23 “A” Drop Target Light
24 "C” Drop Target Light
25 “K” Drop Target Light
126 “H" Drop Target Light
27 “Q" Drop Target Light
L28 “L” Drop Target Light
129 “E” Drop Target Light
30 2X Multiplier
L3l 3X Muitiplier
32 4% Multiplier
L33 5X Muitiplier
L34 Top Lane Tozp Lane X1 (10.000)
135 Top Lane #2 (Extra Baii}
L3 Top Lane #3 [Special)
7 Top Hole ®1 [Captive)
138 Top Hole #2 |Extra Banj
139 Right Retum Rollover
140 ht Side Roflover
4] #1 Top Rollover
42 #2 Yop Rollover
143 #3 Top Roilover
L48 #1 Spot Target Light
149 #2 Spot Target Light
LSO #3 Spot Target Light
L5? #4 Spot Target Light




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

RETURNS
{ TO At CONTROL BOARD }
P/O ANE | 10 11 12 13 14 15 16t
(SII?O?PEPCONTROL BOARD | €00] ) B11] RETURN 2 G33] RETURN 3 €44 RETURN ¢  [855]
P/O AtJE RETURN O RETURN 1 A2 A9J3 A9J3 X) RETURN 5 666
[*50] 2 asp2 £ a9P3 asp3 RETURN &
STROBE 0O
TOP #1 #13POT RIGHT #1 LEFT &4 LEFT w4 BALL KICKER POP
1 DROP DROP DROP 47 T AOLE
¥ ROLLOVER | ¥ TaRGET | & ,pcfT sl (¥ 7amserpl (¥ Tamoer e ||F  suotEy | ¥ GUMPERS(4)
XKD swoo| |94 SW.OH El sw.oz | | 12l swoz| | (€8] sw.oa| | [E0G) sw.os| 1853 $W.08
I i re L—Wuot (—' - -——-<4(—~| { {
= ' tH v $bvrelaws v 2o Soral ] ASJ3 AS‘PB!_. = =1
STROBE A RIGHT #2 LEFT #2 LEFT#5 LEFT
E Roctover | & "RarlT | & brop, ||& oro £ _OROP_ |lX OUTHOLE | x SPINNING
TARGET 0’ TARGET "L° TARGET "K TARGET
33]  gwio| 3581 gwir | [O55 swiz |[[HEEl  swoa| |70 swee!| B8 swis| B0 suse
— —i <2 i 2 e~ s e ne e
m A9y2 AsPZ ASJZ A9P3 ASJ3  AGP3
STROBE 2 ; "] TILT SWITGH
TOP#3 #3 SPOT RIGHT w3 ||| LEFT #3 L ToP LANE | | 322 POSTION | -] (B[ AYBOARD)
TARGET (" TARGET A" SWITCH ( TROUGH) y
[(348]  sw.20| [3€E w2 | 258 swoa|| B8 gyoa|| BT swae | swas| @M SW.26
= —A ek T s i i i
m - . ASJ2 A9P2 ASJY AIP3
STROBE 3 -
RIGHT  |. | msHTu POINT RIGHT
COE wa seor | | RGHS 1 BLACK HOLE 10 L RESURN
r Yy ROLLOVER & TARGET A TARGET A ROLLOVER | RSWITCHES(5) (& ROLLOVER
300 swao| BTH  swa | [@F swazf| 1828  swas| [D8e swia | swas
] i ] ]
R S = e _A.svz_t] ............ i i =
P/Q ADJT /;. {\ T\ j; N
P/O | PrO Pro AF!‘:_“____-___"_,::: ________________ f[‘_::_T _____ _,:. T '
| E= nsdr1?stp'r |
STROBE 4 v i
A LEFT#1 RIGHT ##1 HOLE BALL TUBE
i, '% _DROP % _DROP £ KICKER % KIGKER |
N TARGET TARGET SWITCH SWITCH
L sweo| BB swa| BB swez| B swes| | o grACK TS [eREER
I 1 I 1 =
b 1 —1H —1H i 1 [ BROWN |6 | BLUE
455] ) o 2] RED T{ PURPLE
*[TRoee s T\i LEFT #2 RIGHT #2 l MYt oW T e
AL Ry A, oD ROLLUNDER TRAGK | SNRTANCIN E LT
i 1 iT ramcer | ¥ Tamcer | ¥ GATE | X switch I
' 1
: PO sw.so| 255 sw.s1| 288 sw.s2| [859 SW.53 |
e i . i i
b4 S'l'R(JaEGf 3;’; l
] 1| LEFT#3 RIGHT #3 RETURN !
i H DROP % DROP X ROLLOVER NOTE:
P i TARGET TARGET | 1. ALL DIODES ARE IN270.
H ' .R T .
: ! i sweo| [TE8] sw.et | (377 SW.62 LOCATED | 2 RETURN 7 NOT USED
Ciad Pl i L 1 LowenR |
8 FstroeE 7 <4¢ 10 POINT PLAYFIELD
| LEFT#4 LOWER LEVEL l
% DOroP % POP % ﬁggCHES
I TARGET BUMPERS (2)] T AND KICKING |
I E SW.TC m sw E SW.T2 1

’_
!
L

— e e E— e . — — — — — — — — — p— —

D. GOTTLIEB & CO.

UPPER AND LOWER PLAYFIELD
SWITCH MATRIX
Ve on SYSTEM 80, CANE #668

BT s E-21340

TITLL
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X. WIRING AND SCHEM,

, PLAYFIELDS "“CONTROLLED" SOLENOIDS AND ILLUMINATION
Fis A3J3
LENE:! oT AG
[T ] (Z3a] SOLENOID #9 [ ml, [Fir] ' AMP L3 Ry SHO
°E,§§3T  heu 9Pz c.\un—iot_EMp2 Avyz SLO-BLO FRom  AIGPA L LEFT SPIN
A3 » | _[268] SOLENOID ¢ EB_E::L_EE Fia LIAGHTeox 233 L)
MASTER 4 POS. BANK 2 AMP GJa
ORIVER ASS3 A9P3 a9p3 A3y3 4393 L21 — "3"DAOP 1
BoARD | 1 [3oo] SOLENQID #2 fole o] SLO-BLO [ocl]
- ~J 5 POS. BANK o oL oROP
A10P4 IB < “
FROM [623] LIGHTBOX TILT LAMP (8.3v AC) "A" DROP 1
LIGHTBOX' r} jof—333] L23 — "A
a0ve el o o
"A—l PEE] [l g {[333] L24 b
GAME QVER RELAY 551 L25 S K DROP 1
15 1277 oA - " 3 L26® "H"DROP T
8 TILT RELAY Fe 2 5T \@
QUTPUT Y wo"oRoP 1
FROM [253] | AMP BT L2 ey O
Mng?'sﬁ -1 [133 Q2 BALL GAEE;; B.M' SLO-BLO 53] Les “L"OROP T
DRIVER |23 (L5 {CARDHOL Y e omor T
BOARD 2usare Ralsass « |5 ng@ £ DR
I [200]
E a 111 Qi HOLE KICKER V¥ v [527] (_30,:;‘\ 2% MULTIP
2 et
TEE))
] 2N58TS og';rgkj"r W L3 o~ 3IX MULTIP
[ » [ +24V OC
\ 7] (L16) . MAA%ER s | 5331 L32 ) ax MuLTip
T U RELAY P S D
. %RWREDH e L33 5% MULTIP
l_"' oA
2N5875 . M3 (L18) 1 —t L34 ~. TOP LANE
IN VIEW) WIREFORM BALL GATE 72 % aoug K _-_.—
T T e e e e e — e — s — — —— — o 577) L3S oy TOP LANE #
4344 ASJB ADPB 2!;5;’: 12 A9PE o B EYEd ‘
CUTPUT 1 Em] 217 SOLENGID #5 | | [asa s [7a3] L40 @RIGHT SIDE
FROM [& e 4 POS. BANK SL0-BLO | crounp | % op
A3 F20 222] Bu8 755] L4l o #1TC N
MASTER 239] || | SOLENOID 26 | ’ | [377) 1 AMP | 3 2T0P R
o 12 eF  x 3 FOS. BANK 5L9-BL0 | . L42 o #
1 ANP 43 #3 TCP R
AIOPa [58e] A l 2§ T771 143 oy 4
FROM BALL GATE SLO-8BL 48 #1 5PCT TA
'LIGHTBOXE e RIE] ore 3 e
Al0J4 %7 NS BT I L49 ~ #2 5PQT T
PAF oL L oy
L4 I L50 = #3 SACT T4
A3J3 R 7N AL
] [i59 Q4 HOLE KICKER Y. A9P8|A9J8 n | _[BTT] L5t~ #45P0T T4
= """ o N
i3 2N5875 " ‘5 344 Top ;
QUTPUT Fi7 fT' 700 L36@ OF LANE
FROM [Gas) TP
43 ] T 2281~ I ouTPUT [FT7] L37 /o TCP HCLE
B - - o ] iy o
L HOLE -
goarp Y| %5 N s | MASTER |, | [T22] L38 o
~t : RIGHT RETLA
N v B O Y AR ED) [ w’ ] ¢ | 80ARD 14| F3q) L39 “ RETL
'L_-RELAY L L
L — e
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A\TiC DIAGRAMS, PARTS LISTS
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X. WIRING AND SCHEMATIC DIAGRAMS, FARTS LISTS
' PMI?‘I%KGO
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SOUND/SPEECH POWER SUPPLY (A7) PARTS LIST o
REFERENCE DESCRIPTION PART NUMBER i
] Capacitor 0.1UF [‘
1 c2 470F, 25 Voit H
~ c3 2200 UF, 50 Vot !
J 4 033 UF
h CR! Dicde, Zener 3-V, + 5%, W N4 7SIA
H CR2 Diode, Zener 12V, + 5%, W N4 7424
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1 CR7.CRS Dioge IN4OOS !
1 Rl . Resistor 430 OHM, 50%, % Watt |
R2 Resistor 100 OHM, Y2 Watt
ar Tansuswr. Dardington Fair PMDIOKSO
WRI + Volt Voitage Reguiator LM 340T-12 |
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X. WIRING AND SCHEMATIC

POWER SUPPLY (A2) COMPONENT LOCATION
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SCMD /7
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1 3 250 Vent AL
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A OMH IPSES £2
D wo oo 0
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AT cs

Cr
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POWER SUPPLY [A2) PARTS LIST
DESCRIPTION PART NUMBER REFERENCE DESCRIPTION
Capacitor, 470 mfd,, 100V R4 Resistor, 33 ohm, 5%, 1W/
Capacitoy, 47 mid,, 100V RS Resistor. 10K ohm, 5%, 1/2W
Capacitor, 1000 Picofarad, 50v R6,RE3 Resistor, 510 ohm, 5%, 1/4W
Capacitor, 470 mid., 10V R7 Resistor, 3.9K ohin, 5%, 1/4W
Capacitor, 2 mid., +80%, —209%, R8 Resistor, 10K ohm, 5%, 1 /4W
16V RIO Resistor, 30 ohm, 5%, 2W
Diode 1IN4004 RIF Resistor, 2.2K ohm, 5%, 1/4W
Diode, Zener, 62V 5%, 1W 1N4759A RI12 Resistor, .33 ohm, 10%, 5W
Diode, Zeper, 18V 5%, 1W 1N4746A {wirewound}
Diode, Zener, 8.2\, 10%, 2W/ IN3445 R4 Resistor, 2K ohm, 5%, 1/4W/
Diode, Zengr, 5.6\, 5%, 1W IN4734A R15 Resistor, 100 ohm, 5%, 1 /4W
Diode, Light Emitting CMa-22 Ri& Resistor, 20 ohm, 5%, 1/4W
Turret Terminai RI7 Resistor, 620 ohm, 5%, 1/2W
1.C.—14 Pin Dip WA723CN RIB Resistor, 180 ohm, 5%, 1/4W/
Connector, 9 Pin, Molex SCRI Silicon Controlled Rectifier
Connector, & Pin, Molex TP1-TPS, Turret Terminal
Connector, 7 Pin, Molex Eyelet
Potentiometer, 500 ohm. CTS 115R501A Heat Sinik Mounting Plate
Transistor, NP, National SWA4F013 Heat Sink, Thermailoy
Transistor, NPN 2NSS550 Insulator
Transistor, Darlington, LAMBDA PMO{0K40 Irsulator

Resistor, 1.3K ohm, 10%, 5W
Resistor, 1K ahm, 5%, 1/4W
Resistor, 12K ohm, 5%, 1/2W
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HEMATIC DIAGRAND, PARITS LIDTY
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X. WIRING AND SCHEMAIITU DIAGRAMS, PARTS LISTS
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D. GOTTLIEB & CO.

"™“POP BUMPER DRIVER BOARD {A8)
vero om SYSTEM B0
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8) COMPONENT LOCATION
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cLcz

C3

C4

CR1,CR2

Pl

Rl

R2

DESCRIPTION
Capaxitor, .01 mfd. E 100v
Capacitor, 4.7 mid., Je. 10V
Capacitor, 47 mid., ¥

Diode

Connector

Resistor, 1.5K ohm, § 174w
Resistor, 12K ohm, 1 /4%

Resistor, 220 ohm, RV 5%

Transistor—LAMB(
IC
I
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)ARD (A8) PARTS LIST

PART NUMBER

IN4148
09-65-1061

PMOD1OK&0
SN74121IN
SN7416MN




