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I. INSTALLATION

A. SET-UP

1. Bolt the legs to me cabmet

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 housmg Ve
3. Place the lightbox atop the pedestal

and engage the holdlng bracket

LIGHTBOX HOLDING BRACKEI'

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

B. CHECK-OUT -

. 1. Check that all i:ables are clear of

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 voltage.

* 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 properly
aligned with the surface of the

upper playfield.
The specifications 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 plexiglass 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 abrasnve materials.

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

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

+ 10. Level the machine.

11. 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.

L s | o L FOTEEE

The ball-roll tilt can be adjusted by loosening
the front screw or raising the tilt bracket o
increase sensitivity, or lowering it to decrease
its sensitivity.

moving pafts

"
-~

«~"_2. Check for any loose wires.

3. Check switches for loose solder or

other foreign matter. 12. With the line cord unplugged, drop
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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 #31 and #32
13. Plug game into a properly grounded Mg special adjustments to make
3-wire receptacle ONLYI g -+ .. the game liberal or conservative.

'

" PLAYFIELD REMOVAL et

The following procedure must be carefully followed in brde‘r‘ fq _a\}oid damaging the upper playfield
drop target assemblies (coils and targets) and the lower playfield guides ds shown in figure one.
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COIL

COIL

DROP
TARGETS

FIGURE 1

~ UPPER PLAYFIELD . i
1. Pivot the front end of the upper playfield -
up until it is at least 12 inches above the

front of the cabinet as shown in figure two.,

FIGURE 2

3



I. INSTALLATION

2. Pull the playfield toward you until its back CAUTION: While completing step two,
end is 1 to 2 inches from the front end of check that the upper playfield wiring harness,
the playfield support assemblies as shown shown in figure four, is clearing the lower
in figure three. playfield.

PLAYFIELD PLAYFIELD WIRING HARNESS

SUPPORT ASSEMBLY SUPPORT ASSEMBLY

FIGURE 3 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 the bolts from both sides of the 2. Pull the playboard straight back to the
playboard as shown in figure five. position shown in figure six.

PULL THE PLAYFIELD
BACK TO THIS POSITION

FIGURE 5 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 UGHTBOX
ILLUMINATION [LLUMINATION
LAMPS ON LAMPS ON

AFTER AFIVE-SECOND DELAY

GAME OVER Q) AND ALLSCORING CREDMT DISPLAY
TILT RELAY (T] COIN LOCKOUT WILL SHOW REMAINING BALL-IN-PLAY

(UNDER PLAYFIELD) coiLIs Ay CREDITS DEPENDING. DISPLAY
ARE PULSED ENERGIZED JLoHT AN ON SETTING OF SWITCH WILL BE BLANK
ON/OFF #28

I EVERY FIVE SECONDS I

HIGH GAME TO DATE SCORE WILL FLASH AND CONTINUE UNTIL START OF GAME.

GAME IS NOW IN ATTRACT MODE. INOTE GAME ADJUSTMENT SWITCHES #23, #24 & #30)

Il. GAME OPERATION

A. GAME START b. Total credits displayed decrease
Al three balls must be in the ball retum by one.
trough to start a game. ~ 3. All playfield features reset.
1. Insert coins into coin chute. 4 Enf;r;tz?ger score display flashes
a. Coin chute tune is played :
(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 lower playfield
a. Credit tune or voice is played. display.



il. GAME OPERATION

B. FIRST PLAYER
1. First player’s score display flashes

Zero.

2. The other players’ displays are no
blank. .

3. A "1” appears on the ball-in-play
display.

4, \When the ball enters the outhole,
any bonus eamed on the lower
playfield 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
anytime the first player’s bali 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. 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.

2. Only one extra balil 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

playfield lamps go off except the pop
bumper lights.

3. All accumulated bonus and bonus
muitipliers are lost.

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

F. SLAM MODE

1. iIf 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.

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

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

6. Game returns to the attract mode.

G. GAME OVER

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

2. A random number appears in the
ball-in-play dispiay. If this number
matches the last two digits in any
player’s score, a replay {dependent
on Switch #18} is awarded.

3. 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.

4. All captive balls will be ejected and
retumed to the outhole.

5. 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 wiil flash until a
ball is captured.

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

e A ball captured on the lower playfield
will be remembered from bail-to-ball
unless used by any of the players
during 3-ball play.

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

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

MULTI-BALL PLAY

¢ Begins when a ball is shot down to
the lower playfieid while both capture
holes are occupied.

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

¢ Once both balls have been lost {lower
playfield), the third ball will be
released (upper playfield), resulting in
3-bail play.

e If the reentry gate is not open when
the two balls are retumed to the
upper playfield, they wiil both be lost,
and 1-ball play will resume.

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

BONUS MULTIPLIERS

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

e Actuating the roliunder on the

lower playfield will also advance
the “BONUS MULTIPLIER".

e The rollovers actuated by a

player will be remembered for
that player.

BONUS
{Lower Playfield Only}

o “BONUS" can only be eamed

on the lower playfieid.

During play, the “BONUS” will accumuiate on
the lower playfield display.

Completing either drop target
lamp sequence (B-L-A-CK or
H-O-L-E), in order, will light a
“g force™ accelerator (lower
playfield) lamp for double
scoring.

Completing both famp sequences, {B-L-A-C-K
and H-O-L-E), in order, will light both
“g force” for triple scoring.

e At the end of a player’s tumn,

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
unless 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 untii
completed for each player.

SPECIAL
e Completing the B-L-A-C-K H-O-L-E

lamp sequence lights the white

3-drop target bank on the iower

playfield 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 playfield is
completed, the value for the rollunder
on the upper piayfield advances.
Passing the roliunder leading to the
upper playfield rollover sequence
when its red “SPECIAL” lamp is lit
will award the “SPECIAL".

EXTRA BALL

e Completing the lower playfield ieft
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 already been captured, will award
the “EXTRA BALL".

¢ Each time the white right drop target
bank on the lower playfield {3-Bank]
is completed, the rollunder vaiue on
the upper playfield will advance.
Passing the rollunder when its purple
lamp is lit will award the “EXTRA
BALL".

ADDITIONAL FEATURES

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

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 piayfield if
either of the two lower playfield drop
target banks have been completed or
if the ball passes over the right return
rollover when its arrow is flashing
green.

UPPER PLAYFIELD

RIGHT SIDE ROLLOVER
® Score 500 points when unlit.

¢ Score 10,000 points when lit.

ROLLUNDER
¢ Score 5,000 points when unlit.

® Score 10,000 points when lit (white).

® Awards extra ball when purple lamp
is lit.

* Awards special when red lamp is lit.

“CAPTIVE HOLE"

® Score 5,000 points.

® Awards extra ball when purple lamp
is fit.

¢ Captures ball when biue lamp is
flashing.

DROP TARGETS
e Score 500 points when unilit.

® Score 5,000 points (3-ball) when it or
flashing.

® Score 3,000 points {5-ball) when it or
flashing.

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

* 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 iower playfield. Lights “g force”
accelerator iamp.

e 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 playfield.

RIGHT RETURN ROLLOVER
® Score 500 points when uniit.

¢ 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.

s Completing sequence advances bonus
muitiplier and resets sequence.

RIGHT SIDE SPOT TARGETS
e Score 500 points when unlit.
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 nght
return rollover and blue hole, which
enables captive hole.

POP BUMPERS

e Score 1,000 points {3-ball).

e Score 100 points {5-ball).

e Closes gate except during muiti-ball.

SPIN TARGET
e Score 100 points when uniit.
e Score 1,000 points when lit.

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

LOWER PLAYFIELD

LEFT DROP TARGET BANK (4-Bank|

e Score 3,000 points when lit (3-ball).
e Score 1,000 points when lit {5-ball].

e Score 300 points when unlit {3-ball).
& Score 100 points when uniit (5-ball}.

e Completing sequence resets bank and
opens gate.

e Completing sequence with all targets
lit lights hole (upper playfield) for
extra ball. _

RIGHT DROP TARGET
(3-BANK]
e Score 500 points.

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

“CAPTIVE HOLE"
¢ Score 3,000 points.
o Captures ball when flashing.

ROLLUNDER
o Score 100 points.
® 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™
A ot
2B
97 /

GAME MODE

“SHOOT CAPTIVE HOLE"
(Ball on upper playfield)

“SHOOT CAPTIVE HOLE”
(Ball on lower pilayfieid)

“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”

10

OCCURRENCE
Random

Random

OCCURRENCE

Random; after captive hole iamp is
flashing.

Random

Random; while ball is on lower
playfield 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 ball passes from lower
playfield to upper playfield

(gate must be open).

Each time ball travels from lower
playfield and is lost (gate ciosed).

Each time a drop target bank lamp

sequence has been completed in order

(B-L-A-C-K or H-O-L-E).



VIi. 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
contained in four packages of eight switches each, as
shown below. -

SI-58 59-516 S17-824 §25-532

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
sl 52 s3 s Left Chute
5 5 s7 8 Right Chute
59 S0 SH 12 Center Chute

NOTE: FOR GERMAN GAMES ONLY, switches 55-58 adjust the center
chute arxd switches S9-512 adjust the right chute.

COINS/CREDITS
OFF OFF OFF OFF .eoeiiiiiiiiiiiiiiiiiiaaiaans /1
OFF OFF OFF ON ...iiiiiiiiieiienrienreiaes 1/2
OFF OFF ON OFF i i e /3
OFF OFF ON 0 1/4
OFF ON OFF  OFF ioieiiiiiiiie e i /5
OFF ON OFF ON i e nrairaenes /6
OFF ON ON OFF it aes /7
OFF ON ON ON L eas /8
ON OFF OFF OFF ... e Ve
ON OFF OFF ON .. i iciiiiiiiaiiaaniens 2/1
ON OfFF ON OFF it /2
ON OFF ON ON i iiiai i 2/3*
ON OoN OFF  OFF oiirriiiienieiieaiaenn s 2/4*
ON On OFF  ON (et aaer e 2/5*
ON ON ON OFF .. iiiiiiannaas /1 AND 2/3
ON ON ON 0 3/
*NO CREDITS UNTIL LAST COIN IS INSERTED.
SWITCH 13 EXTRA CREDITS
ON oveieiiinanes Adds 9 credits to center coin chute setting
OFF oiiiiiiiaiennnns 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 .. iiiiiiearraens Left and Right Chutes Same
OFF oot Left and Right Chutes Separate

NOTE: FOR GERMAN GAMES ONLY, Switch ¥4 controls the keft and
CENTER min chutes.

SWITCHES
15 16 MAXIMUM CREDITS
F = N . 8
(] = N & | O 0
ON 0. N 15
ON O e et i e e e 25
SWITCH 17 BALLS PER GAME
ON - 3
OFF 5

n

SWITCH 18 MATCH FEATURE
ON ON
OFF OFF
SWITCH 19 REPLAY LIMIT
[ Limits each player to one replay per game
OFF . iiiiiiiiinnnness No replay limit
SWITCH 20 NOVELTY MODE
ON e 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 .. iiiiiiiaines Nomal game mode

SWITCH 21 GAME MODE
ON ovveeieeneennennn, Extra Ball
OFF ovieieiiniennnins Replay

NOTE: If SWITCH 21 is ON, the high game to date and match awards ane
disabied.

SWITCH 22 PLAYFIELD SPECIAL
ON .iveiiiirierians Awards Extra Ball
OFF . i Awards Special
SWITCHES
23 24 HIGH GAME TO DATE
OFF OF ... . Not displayed-no award
OFF  ON it iiriraesansieaias Displayed-no award
ON OFF Displayed-awards
2 repays
ON ON i e e Displayed-awards
3 replays
SWITCH 25 MUST REMAIN ON
SWITCH 26 MUST REMAIN ON
SWITCH 27 COIN SWITCH TUNE?
L0 Yes
OFF ittt e i e e No
SWITCH 28 CREDITS DISPLAYED?
L Yes
OFF i i it i e s No
SWITCH 29 OFF
SWITCH 30 ATTRACT FEATURES
L 1Y ON
OFF i s e e e e OFF
SWATCH 31 MUST REMAIN OFF
SWITCH 32 BACKGROUND TONE FOR GAMES WITH

SOLUND BOARD ONLY.
NOTE: If game is equipped with Sound/Speech board this switch must
remain off.

{SEE SECTION M, B}



Vi. GAME ADJUSTMENTS

B. POST ADJUSTMENTS

There is one post adfustment that provides iberal or conservative
game play. See Playboard information {page 31) for post
positioning.

THE SOUND/SPEECH BOARD (AS) USED IN BLACK HOLE
GAME #6658 IS NOT INTER-CHANGEABLE WITH SOUND
BOARDS {Af) USED IN GAMES PREVIOUS TO MARS [#666].

C. SOUND/SPEECH ADJUSTMENTS

The Volume potentiometer for adjusting the speaker output is
located on the Fuse/Knocker panel. Which is accessible through
the front docor.

IMPORTANT: All poteritiometers [pot] on the sound/speech board
are factory adjusted for maximum voltage. Damage to
board components may result if settings are changed,
unless an osafloscope and calibration procedure is
followed.

SWITCH BANK (SB1) SETTINGS:

SBI-1  USED IN SELF-TEST ONLY.
SB1-2 NOT USED.
SBI-3 SBI4  Attract Mode Speech

QOFF OFF Disabled.

ON OFF Every 10 Seconds.

OFF ON Every 2 Minutes.

ON ON Every 4 Minutes.

S81-5 ON Background sound enabled.

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

OFF  All Speech disabled.
SBI-7  NOT USED
SBI-8 NOT USED

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

VIi. 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 dispiay, while
the step number is shown in the credit display
[refer to flow chart Section VI, C for order and
function}.

A.BOOKKEEPING

e Pressing the SELF-TEST button
inside the front door begins the
bookkeeping which are steps 01
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 wiill flash while it is displayed.

o |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 VIl, D).

& 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 PRESS
MODE OR DURING GAME PLAY. O SELFTEST
BOOKKEEPING O J aumon

PRESS Press SELF/TEST button on front door. Credit PRESS
SELF/TEST #— display should read “00" Player score displays should
BUTTON - " bebiank. CREDIT BUTTON

STEP ¥ —COINS THRU LEFT CHUTE STEP 16—LAMP DRIVER TEST: O, T, U& L

relays and coin lockout coil are pulsed.
| All controlled lamps, plus the ball
ate and ball release, are uentially tumed on.
STEP 2__COINS THRU RIGHT CHUTE/NOTE 1 ] 9 q b

Y
STEP 3—COINS THRU CENTER CHUTE/NOTE 2

STEP 17-—SOLENOID TEST: Specific controlled
solenoids are pulsed while its assigned number appears
in the status display. See NOTE Aand NOTE B.

STEP 4—TOTALPLAYS

hd

STEP5—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 dispiay.

—

STEP T —EXTRABALLS

STEP 19—DISPLAY TEST: Each digit of each display is

turned on individuaily, and all numbers, zero thru nine,
are sequenced.

—O
STEP 9 —TOTAL SLAMS . :
i C 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 dispiayed in Player rumber

one. If all are OK, 99 is displayed in status display. See
~ NOTE C.

STEP B—TOTALTILTS

STEP 11 —FIRST HIGH SCORE LEVEL

O TO EXIT SELF/TEST.
a} Wait 60 seconds

STEP 12— SECOND HIGH SCORE LEVEL bJTurn power off /on
SEE ¢} Open stam switch

r SECTION d) Close tilt switch

VA D. NOTE A: SOLENOID ASSIGNMENTS

STEP 13—THIRD HIGH SCORE LEVEL 1. Drop Target Bank (4] Lower Playfieid
2. Drop Target Bank (3] Lower Payfieid
3. Quthole
4. Drop Target Bank {4} Upper Playfield

STEP14—HIGH GAME TO DATE SCORE 5. Drop Target Bank [5] Upper Playfieid
]
7
8

. Ball Gate
. Capture Hole Lower Piayfield
. Capture Hole Upper Playfield
STEP 15— AVERAGE PLAYING TIME /NOTE 4 9. Kicker Lower Piayfieid
L 10. Quthole
11. Bali Gate
NOTE B: Mechanical coin counters are optional and are not pulsed during sclennid
test.

I.If control board switch #14 is on, Steps 01 and 02 are added together and
displayed in Step 01,

2. 1IN GERMAN GAMES ONLY, Step 02 displays total coins thris center chute, and NOTE C' James Bond and later System 80 games will display 7641-1forabad 2716
Step 03 displays total coins thru right chute. game prom.

3.1 Step 06 is reset, Steps 04 and 05 must also be reset NOTE D:FOR GERMAN GAMES ONLY, solenoid #4 is assigned to center coin

4. 1f Step 15 is reset, Step 04 must also be reset, Chute and solencid #7 is assigned to right cain chute.
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Vil. BOOKKEEPING AND SELF TEST

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

STEP11
FIRST HIGH
SCORE LEVEL

STEP 12
SECOND HIGH PRESENT SCORE IS DISPLAYED IN PLAYER ONE SCORE
SELECT APPROPRIATE BOOKKEEPING STEP BY SCORE LEVEL DISPLAY. PRESS CREDIT BUTTON ONCE. THIS Wil ZERO

OUT THE PRESENT SCORE. THEN PRESS AND HOLD
CREDIT BUTTON UNTIL DESIRED SCORE IS DISPLAYED
(INCREMENTED [N 10.000°S).

PRESSING SELF/TEST BUTTON UNTIL
NUMEBER APPEARS IN CREDIT DISPLAY.

STEP13
THIRD HIGH
SCORE LEVEL

STEP 14
HIGH GAME TO
DATE SCORE

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

NOTES:

1.5tep i 1 must be a lower score than Step 12. Step 12 must have a lower score than
Step 13,

2. If Step 12 or Step 13 is not desired, set those scores to 0.

TO EXIT FROM BOOKKEEPING:
A WAIT 60 SECONDS OR

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

3. Step 11 is set to O, no replays will be awarded, no matter what the settings are for Step D. CLOSE TILT SWITCH.

12 and Step 13.

Vill. OPTIONS

A.ELECTRO-MECHANICAL
COIN COUNTERS

Electro-mechanical coin counters may be
installed on the fuse panel, located inside
the cabinet below right-hand flipper
switches. Solder lugs are provided which
will connect the counters to the electronic
circuitry.

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 wiire.

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

1. Position the counter and secure it to the counter.

Fuse Panel. Mounting holes are spotted
for most standard 24-volt counters.

14

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



IX. GENERAL INFORMATION

A.PRINTED CIRCUIT BOARDS

ARE DESIGNATED AS
FOLLOWS:

Al __ Controi Board

A2 ___ Power Supply

A3 ___ Driver Board

A4 ___ Score Dispilays (5)

A5 __ Status Display

A6 ___ Sound/Speech Board

A7 ___ Sound/Speech Power Supply
A8 ___ Pop Bumper Driver Boards (6)

All ____ Auxiliary Lamp Driver Board —
Lightbox

Printed circuit board connectors wiil be labeled
AX-JX. For exampie, A3-J4 is the connector J4

on the driver board (A3).

C. FUSES

|

N

F3 Displays 60VAC

3 J & 4 R

Power Supply 10VAC

Solenoids Z5VAC
Conitrolled Lamps 8VAC
Playboard lllumination 6.3VAC

Lightbox 6.3VAC

B. WIRE COLORS ARE SHOWN

AS NUMBERS:

0 Black

1 Brown

2 Red

3 Orange
4 Yellow
5 Green

6 Blue

7 Purple

8 Slate

g White

For example, 688 is a BLUE-SLATE-
SLATE striped wire.

FUSE PANEL

Sound/Speech Power Supply 12VAC Y2 Amp SLO-BLO

5 Amp SLO-BLO
Y4 Armnp SLO-BLO
8 Amp SLO-BLO
10 Amp

10 Amp SLO-BLO

15 Amp SLO-BLO

Sound/Speech Power Supply 24VDC 1 Amp SLO-BLO
NOTE: F8 is nat used in foreign games



IX. GENERAL INFORMATION

C. FUSES (cont.)
UPPER PLAYFIELD FUSES

F10

Al

F12

F13

Fi4

FI5

Fl&

F17

Fi8

F19

F20

F2

—

F22

THIS ¢AnE REQuiRES 3 Lo/ s

Right Pop Bumper 38VDC

Bottom Left Pop Bumper 38VDC
Upper Ceniter Pop Bumper 38VDC
Lower Center Pop Bumper 38VDC

Five Drop Target Bank 24VDC

Four Drop Target Bank 24VDC
Cuthole, Hole Kicker 24\VDC

Trough Ball Gate 24vDC

24 Amp SLO-BLO
2V, Amp SLO-BLO
2V2 Amp SLO-BLO

2V Amp SLO-BLO

2 Amp SLO-BLO

1 Amp SLO-BLO

"1 Amp SLO-BLO

LOWER PLAYFIELD FUSES

Kicker {to upper playfield) 24\VDC
Four Drop Target Bank 24VDC
Ball Return Gate 24VDC

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

Right Pop Bumper 24VDC

Center Pop Bumper 24VDC

16

6% Amp SLO-BLO
2 Amp SLO-BLO
1 Amp SLO-BLO

1 Amp SLO-BLO

2 Amp SLO-BLO

2 Amp SLO-BLO
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IX. GENERAL INFORMATION

D. COILCHART

SOLENOID COILS

— —— —— T N e d T —— L} | e | L

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 21 535 #22 Red

A-5194 GONG 4.5 780 #24 Blue
KNOCKER, .

A-5195 HOLE KICKER 123 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 335 850 #22 White
3 BANK RESET,

A-18102 7 BANK RESET 90 1430 #24 Red
LJSES 2

A-18318 4 BANK RESET 6.7 1130 #24 Orange

A-19300 BALL KICKER 78 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 2310 4000 #35 Orange

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 tumed 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 SEC — TONE

"RAM TEST FAILS™

GOOD

BAD "EPROM 1 FARS"
“EPROM 2 FAILS'

OUTPUT TEST
TONE [t SEC)

NO

YES

SOUND ENABLE TEST
JUMPER, ONE AT ATIME, THE FOLLOWING SOUND ENABLE INPUTS
{AT THE Ab-J1 CORNNECTOR) TO GROUMND.
A6J1-8 Sound ) —Response “17
A&11-9 sound 2 —Response “2°

ALJ1-17 Sound 4 —Response “# WARNING!
AbJ1-12 Spund 8 —Response “8”
A&11-2 Sound 16—Response “ 16 AbJ1—10 15 +30V DC

|F BAD AT ANY INPUT, ONE WILL HEAR “FAILS™: OR NO VOICE, INDICATING DO NOT JUMPER.

THE ENABLING SIGNAL IS NOT BEING RECOGNIZED AT ALL.

¥
PRE%;%;EEU:E?N INOTE: SB1-2 AND SB1-B ARE NOT
INVOLVED N DIP SWITCH TESTS.

18
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS /ISTS

CONTROL BOARD [A1}) COMPONENT LOCATION

—

Lo ros : !
° -—__\_\ © A Lnnelgl:;;lft:s:ngio J L

U 5

REFERENCE
BAT?

€25, C30
CR1-CR35
Q1,04
Q2,03
R1,R&,
R11-R24.
R42, R45,
R46, R48,
R51-R57
R2,
R34-R41
R3, R43,

“st

CONTROL BOARD [A1) PARTS LIST

S '_'_\_r——J: et e
i n SN
ls - W
& = o — \_b-———"———_'__.—_____————-—-‘ =
4 3 [ W
29 By qr0 —5 PrOM1 g —
! _,\:_,_. uz U3 2 1
=
2 TTTTT R s 15 — 3 o |
I3 Fi% i — gt L)
- re——c ZaE:
¢ —
F A — PRON 2
el " ==
il " N m p——
0 y 0 :n.
| . O 77 1kl sk |k Jim /_1:/‘ . < oo
i L \ n [& 2 > . :
R (ET w
5 3 F
par 1 k 3 225
bkl ™ o
A []] ¢ 1T I '
o e *
| 1o s 33
N T 1 1997119 Lobsadd 44544 —
1
i .
ASSY PBO3-DH0- —
DETAIL PBO3-DIOT-¢0A~ — — ! ___.___(_J_-o ] __94 i

=N

J1e ~

DESCRIPTION PART NUMBER REFERENCE DESCRIPTION
Battery—3.6V 326R10-002 u3 ROM
Capaditor, 100 mfd.. 10V, L4, US, Ub RIOT
Capacitor, .01 mfd., S0V VRI Zener Diode—3.0V 5%
¥i Crystal, 3.579545 MHZ
Z1 1C-CMOS—Dual 1 Shot
22 1C—Dual Flip Flop
Capacitoy, .1 mfd., 50V Z3,211, IC—Hex Irverter
212,216,
Diode, GP 1IN4148 Z171.224
Transistor-—PNP MPS-AFQ 726,227,
Transistor, NPN {Motoralal 2N440 234,235
Resistor, 3.0K ohm, 5%, 1/4W Z4 1C-CMOS—CQuiad 2 Input "AND”
z25 IC-RAN/CMOS
z7 1C—Hex Inventer
ZB 1C-—2 Input “NOR”
79,213, IC——2 Input “NAND”
Resistor, 4.7K ohm, 5%, 1/4W/ Zi4
Z10 IC—Open Collector Inverter
Resistor, 5.6K ohm, 5%, 1/4%/ Z15 1IC—2 Input—"0OR"
218,220 K.—"D" Flip Flop
Resistor, 2.0K ohm, 5%, 1/4W 222
219,221 1IC—4 to 7 Decoder
Resistor, 62 ohm, 5%, 1/4W Z23
Resistar, 180 ohm, 5%, 1/4W Z25,733 IC—4 to 16 Decoder
Resistor, 1K ohm, 5%, 1/4W z28 |C—2t0-4 Decoder
Resistor, Z8M ohm, 5%, 1/4W/ 729,730 IC—Hex Inverter—OC/HV
Resistor, 520 ohm, 5%, 1/4W z31 IC—2Z Input "AND”~
Resistor, 24K ohm, 5%, 1/4W Z32 1C—Hex Buffer—OC
Dip Switch Pak—8 Pasition 341R21-005 Z36 IC—CMOS
Socket, 40 Fin 640379-3 socket—DIL 24 PIN
cPU R6502-13 Spacer, Cork
ROM R3273-12
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PART NUMBER
R3272-12
R6532-18
1N52258 or
1NS?87B
333R08-001
SCL45288
SN7474N
SN7404N

sCL40818
PS101L
SN74LS04N
SX7402N
SN7400N

SN74LS05N
SN7432N
SN74175N

SNT7448N

SN74 154N
SN74L5139N
SN7416N
SN7408N
SNTAITN
MM74C04 or
SCL40698
&30361-3
131R06-001




NOTE 7 UNLESS OTHERWISE

INDICATEDS,

f. RESISTORS ARE x5%, 4w,
L.CAPACITOKS ARE .OWF, 50V, ca
3.DICDES ARE TYFE 1N4148. +5¢
4. REE, DESIGNATION Z& NOT USED. TR Tl Izq‘ ~
MI 0 Yeo 7 +5v — Bl Ve
Rl Lo [ GQND —a
L P 14 RIW —2 Az
a— * A
SPARE GATES rald @ V4,US,06-25] 4142
Zz3 Z3ao RESE> 7 U4, US,U6-34 A _2 A5
8 7404 9 7ale koY 13 —2&ae
2 ac 1 ABD 9 _Lz AT
Ziz Za2 at PO a7 [AB —;% ::ié
5 7409 5 7417 a2 g [ABL piEg | 4>
3 z a3 |12 19 [2B3 T ol
227 z32 3 . vz,
) 7404 el 7417 Ad g 40 T%_ ADDRESS pasiy—28 &y 2832
3 F) asHg a1 a3 BUS taii—2 sz
z29 29 AcHG 3o Faet | P
5 7416 ﬁDﬂoo AT 29 =t —2foo
€ 8 17 A I
229 z9 A 28 WMo
2 7416 éDo_mo P 7282 | 2123 o] —li:
8 - ! A0 Z10 pod X0 . —5l e
835 A oy —as2
3 & i S50% 22 ABIZ oo { T
2o D™ “BO% N ZEsE ) T ey
] Z3 14 v 1z
5 4069 i 7o 2 zs 341566 Lz
AL | a5 == Vi 4_T_H
= [ = 1Z 33 PBO ) 4 B 27,
+8¢ %‘]’ 3z i ve 1 —lae Ve
bz El] DBZ z|Al
CLOCK LOC1IC 03 35 1% EIrE DATA — AZ
11 h T ls 5 ws o lad st
| T PR ey s |DBx ]
1y ps [ 22 2 fees —2as
pef 27 % [oec —3
+5v FR4ZRS 16 TB7 —Har  zg
j2K Sk o7 1 |
¢ st ”_ Do ofy, SO
1P G E P 4 T B i R/ p | 2B T o2 K zam|
g 15} o
23 $a e XS EIIVN:} 3 p1-4
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[ 45y - —a] PE 2
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1 —l Uq,U5,0e-39 18
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
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X. WIRING AND SJCHENMAITIC DIAGIKANLD, FAKTY LTS

DRIVER BOARD (A3) COMPONENT LOCATION

—- . 1
O ‘c,o;;r’m e N
3 LEB
ALt MIGHTS RESERVED .. | o
AT
? Lo
6 L2,
4 L03
5L2%
PLE
—
3 psz
——
g |23
DRIVER BOARD [A3) PARTS LIST
REFERENCE DESCRIPTION PART NUMBER
C! Capaditor, 10 mid., 10V
Tantahum
cz2-C15 Capaditor, .01 mfd., S0V
CRI-CR& Diode—Silicon 1N4148
R1-R53, Resistor, 1000 ohm, 5%, 1/9W/ —
R&1, RSS,
R56, R58,
RS9
R54, R57, Resistor, 9.1 ohm, 5%, 1W D D5H
R&0
Qr-o4, Transistor, NPN, Darfington MPS-LM5
Qr3-03z,
045-Q52,
Q54-Q57,
63
Q5-Q12, Transistor, NPIN. Darlington MPS-A13
Q33-044
53, Q59, Transistoy, NP, Darfington 2NG6043 —
Q50
Q58, Q62, Transistor, NP 2N3055 w I
Q64 St iNpEX
Z21-212 1.C. Quad D~ Latch Flip Fiop SN74175N 19| KEY PINS
Z13 1.C. Hex Inverter SN7404N H| PSS
Insulator—Thermalloy 43-03-4 s
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IATIC DIAGRAMS, PARTS LISTS
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X. WIRING AND SCHEMAT

] SOUND BOARD [A6) COMPONENT LOCATION
‘ $J TEST SWITCH
G a o o
oA
. (LT (em]]
.
+ o
83 [E
) Vo @& @ D
. <) Coz]
]
' HEREe | e
_ : «z
L
I m
. U @D
: D @ =
v <> o [®]
.
[ sz ) (]
_
\
} 8 52 NOTE: SOUND BOARD PROM 1S INSERTED
OFF = CONTINUOUS SOUND OFF = NO ATTRACT TUNE WITH INDENT NOTCH UP. | D.GOTTLIEB & CO.
ON = SCORING SOUNDS ONLY ON = ATTRACT TUNE EVERY 6 MINUTES PROM IS MARKED WITH GAME NUMBER. Tt SOUND BOARD COMPONENT
useo on  LOCATION—SYSTEM 80
I ORAWN 1"’.0\’“’} DATE }c-19829
SOUND BOARD [A6) PARTS LIST
‘ REFERENCE DESCRIPTION PART NUMBER REFERENCE D;SCRIP‘I'ION PART NUMBER
R1, R2, R7 RESISTOR—2.7K(}, AW/, 5% cis CAPACITOR—0.047 MICROFARAD,
R9 RESISTOR—2.7Q2, AW, 5% 25V, 20%
RI0 RESISTOR—6.8K(), AW/, 5% Cc16 CAPACITOR~-0.0033 MICROFARAD,
RN RESISTOR—4300, 2W, 5% 50V, 20%
R3 RESISTOR—2.7MQ, AW, 5% a4 CAPACITOR—10 MICROFARAD, 25V
R4 RESISTOR—1.8M(}, AW/, 5% ul IC—CPU R6503
R12 RESISTOR—22.1KQ), AW, 1% u2 IC-ROM/RAM/1/0 R6530C:R3016-11
] R6 RESISTOR—I0KQ), AW, 5% u3 IC—DAC SSS1408-6P
R8 RESISTOR—5.6K(), AW/, 5% we IC—PROM HM7643-5
RS RESISTOR—270K(), AW, 5% us IC—TIMER NESS5P
R13 RESISTOR—47K(}, 1AW/, 5% U6, U7 IC—INVERTER SN7404N
Cl, Cs CAPACITOR—0.01 MICROFARAD, 100V, us IC—AMPLIFIER LM380N
20%—KEMET CR1, CR4 DIODE 1N4004
C7, C9 CAPACITOR—47 MICROFARAD, 25V CR5 ZENER DIODE—12V, W/, 5% 1N4742A
c8 CAPACITOR—470 MICROFARAD, 25V CR6 DIODE IN270
c6, CI0, CAPACITOR—0.1 MICROFARAD, 100V, SI, S2 2 POSITION DIP SWITCH 765802
13, 17 20%—KEMET 3 PUSH BUTTON SWITCH EVQ-PAR-11K
an CAPACITOR—I10 PICOFARAD, 1000V, 5% PROM SOCKET  SOCKET, 18 PIN 640359-1
C12 CAPACITOR—I100 PICOFARAD, 250V, 20%
27
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X. WIRING AND SCHEMA1

O 0

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 following

manner:

1. The Sound Speech Board is removed from its connector A6J1.

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

A . B 1 3 .. e

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

4 The female connector A12J3, and its male connector Al12P3, are then
connected.

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

E

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.




C DIAGRAMS, PARTS LIST
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

SOUND/SPEECH BOARD (A6) COMPONENT LOCATION
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SOUND/SPEECH BOARD (A6) PARTS LIST
REFERENCE DESCRIPTION PART NUMBER REFERENCE DESCRIPTION PART NUMBER
Cl, C2, Capacitor, .1 UF 25V, CMD R22 Resistor, 2K ohm, 1/4W/, 5%
C4-C13, R23-R30 Resistor, 10K ohm, 1/4W/
Cl15, Cl6, R31 Resistor, 3.3K ohm, 1/4\W/, 5%
c2, RP1, RP2 Resistor, Dip 416R-002-222
C23, €25, C26, SBI Dip Switch 1008-692
C28, Sw1 Moment Pushbutton Switch
C31-C32 Capacitor, 0.05 MF, 25V, CMD ut IC, Trigger 7414
C42, C44 U2 IC SN74LS74N
Cc37 Capacitor, 4.7 MF, 25V Tantalum U3 CcPU R6502-13
C3, C38-C41 Capacitor, 47 MF, 50V U4 IC SN741S138N
Ci4, C24 Capacitor, 100 PF, 250V, 20% us, Ué E Prom 2716
c22 Capacitor, 300 PF, CMD u7-u9, UL, uis  IC SN74L75
Cc27 Capacitor, 1 UF, 50V, TNT u1o IC SN74LS02N
C36 Capacitor, 470 MF, 35V w2 IC SN7407N
CRI Diode 1N4148 U3 IC, Inverter SN74LSO5N
CR2 Diode, Zener IN52258 (9103 Voice Chip scot
Ql, a3 Transistor, NPN 2N2222A uis RRIOT R6532-18
Q2 Transistor, PNP 2N2907A U6 IC SN74LS04N
Rl, R4, RS, Resistor, 5.6K ohm, 1/4W w7 IC SN74LS30N
R, R12 ui9, U20 Converter, PMI 1408A-6P
R2, R3 Resistor, 2K ohm, 1/4W/, 5% u21, U22 IC LM741CP
R6, RI13 Potentiometer, 10K, Bourns 3006-103 u23 IC LM379S
R7 Resistor, 10K ohm, 1/4W/, 5% U24 IC, Dual Comparitor LM193
R8, R14 Resistor, 1K ohm, 1/4\W/, 5% u2s Inverter 7404
R9 2.2K ohm, 5%, 1/4W Y1 Crystal, 3.579545 MHZ
RIO Resistor, 1.5K ohm, 1/4W/, 5% Socket 22 Pin Dip
RI5, R16 Potentiometer, 10K, CTS X201R Socket 24 Pin (2) 640361-3
RIS, R2! Resistor, 100K ohm, 1/4W Socket 40 Pin {2} 640379-3

NOTE: The following components are mounted on the non-component side of the board:
R6A 10K ohm, R6B 1.8K ohm and RBA 1K ohm

31
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
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NOTE:
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103 12K sol1o - Ly 4[4
Qo
10
12 =
A10J8

{77y

FROM n |
LIGHTBOX

+6VDC

AUXILIARY LAMP DRIVER BOARD
(A11) PARTS LIST

REFERENCE

a

Cc2-C3

DESCRIPTION

CAPACITOR, .1 MFD, 100V
CERAMIC RADIAL LEAD
CAPACITOR, .01 MFD, 100V

RADIAL LEAD

CAPACITOR, 47 MFD, 10V
ELECTROLYTIC RADIAL LEAD

TRANSISTOR, NPN
DARLINGTON

RESISTOR, 3K OHM, 5%, 1/4 W/
RESISTOR, 12K OHM, 5%, 1/4 W
RESISTOR, 270K OHM, 5%, 1/4 W
1.C. 2-INPUT NAND

1.C. INVERTER

1.C. DECADE COUNTER

1.C. DECODER
1.C. TIMER

PART NUMBER

MPS-U45

SN7400N

SN7405N

SN7490N

SN7442N

LM555N

10 POS. SQUARE WIRE FRICTION LOCK CONNECTOR
4 POS. SQUARE WIRE FRICTION LOCK CONNECTOR



FROM
A

1
CONTROL
BOARD

FROM
Al
CONTROL
BOARD

FROM
A

2
POWER
SUPPLY

FROM
TRANS.
PANEL

b4
~
~

X. WIRING AND SCHEMATIC

T 131

ALY SEGMENTS
1 > a
g 22 b -
; 533 ] > ; A 1Aﬂ71 24401 3&4_\ ;
A ro =322 r o - 14 r o <1800l 1,
b -3l 145 b w3l | Al [
Y L 13 b 1
=3 R . = 22 . = 3] | e ¢
5 == > e 12 T [xEa) 12 ¢ = ¥ 1
¢ 325 » A d<—@— 1 Al d=—=22 i B d -3 4.
5 366 - e <223 |, e - 10 e <5 i
8 377 > h J f «—3581 1o f «——-9 f «855 -1
g 8 g <356l 1q ¢ «LS€€ 1
5 <37 ] - PG "
9 500] > a Lh 7§ 10ae Lh = 7] rone Lh =
o111 - b SCORE SCORE
" 52 e (D1 = 400 [ o DISPLAY oo 19661 | RDISPLAY (py o 1900
5] > C A 1 - 1477 -9
2 3 -4 |B D2e—2 15 ps=—3L—s D2 w3
3 644 >e D)oz =4 EJpoe—tE2l g D)oz = {
a 55 -t D41 3 ptow—Zill 13 D4 w2321 |4,
15 —288 >g pse—222 2 ot - 2201 2 b5 «— A28l 41
‘e 77 - h ) | D6 1 D122 3L {4 | D6 <12 'y
A10P5_A1045 5V AC - ii 15 5V AC < llﬁ‘ 15 5V AC w—L122 "
I I ToTo) A Y P T T3 I svAC RET. +— 2446 sV AC RET.=—1490 46 SVAC RET. w331 1,4
6 811 66 l-B01, +60V DC = 17 +60V DC a—L 17 +60v DC «—10441 143
19 822 5|5 8221 o ¢ GND GND GND !
20 —223 TITY] SSCEERENay (v 19 19 ‘E?
21 844 10| 1of—22 ¢ !
22 185 oo 22t
23] 18681 lg|a|— 2881l g
877 877 ] .
24 7|7 > hJ
\wwnad wb" !
AlJ3 E
DIGITS ‘
[} [aco i )
i »Di D1 <
2 41 —»D2 IDZ -
422 -
3 | 222 »03 |D D)oz«
4 —»D4 D4 -
! -
5 » D5 D5
. 455 D6
. TR Dé ﬁ
466 7 ) '
7 ——— D7
s |37 »D8
o 700 »p09 | E
10— » DIO
11 12221 » D1 5V AC -4
2 733 » D12 5V AC RET.
+60V DC
AIOP5 A10J5
[7a4] 744
13— 4|a - DI3
o[58 |, 755] :Dmh-'
766) 766
15 = 2|2 53] 015J
16 1] » D6
\d
A2J3
A2J :
1 044 » +60V DC 1AM,
3 055 = +42V DC ) SOURCE GND 2
6 2288 1 » +5V DC
. GND +5v DC 688] 14§
+ GND -
AI2P4 A10J3 AIOP3
1 |—Li2z 11— svac AloP
2 4 2|2 ———— 5vacreT. i
3 LS5 3|3 ——» 3vac SOURCE e,
4 77 4|4 # 3V AC RET. !
o7 _eavac NAME AND SCENE LAMPS (50)
o |_[006] 6.3 Ac RET. % é) %
o |_[322]__+sv dc (sOURCE) +
6 555] SOUND 16
. GND
]




RAMS, PARTS LISTS

—

e e
I | |
4A441 | 5A441 A5 | ﬂ
q - [600] 14 a «1890 [14] a :W 14
[ b <0143 l [b*e“ 13 b {2l s I
C - 62 12 ¢ 4_._82_24___12 ¢ 3 7 I B
B) d «183 1 l C) d «1833 4y, d - ==—13 g
e <189 |40 e <1824 |o e w1223 12
f <8581 lg I f «I85l g c f$1%‘_:§6_| " |
< 1666 : g - 10
g - 2322138 [¢] 8 .
~[677] 877  [B7T1
10 A4 . h = 7 ;80%% I \ h 7 h 9 l J
SCORE
DISPLAY [ p7 <4661 |¢ DISPLAYI ([ b1 = 400] | To A4 D13 744 61 T0AS l
(D& <271 5 02 w311l 5 I BONUS Di4 5 | STATUS
<700 | D _ [E22 DISPLAY D15 766 3 DISPLAY'
E ) ool 14 D3 22 4
DIowtLlll |3 l D4 = 3 A1OP6 A10J6 D16 2 I
DIl w1221 |, D5 «1334 |,
GND
pi2 <733 P | o6 <2851 | | 55 19 |
. i - i
5VAC<JE 15 5V AC 1_@ 15 +42v DC*—-‘ 313 +42v DC [085] i7 |
svac RET, - L2241 14¢ I 5v AC RET. <1221 |46 +5voc =688l j 41 4} +5voe 16881 g |
+60VDC 17 I +60V DC 17 3V AC 11 [—3vAc [155] |,g I
SND oND 3VAC RET, 2|2] 3VACRETURN [777] |,¢
' &
) | — | )
L LOCATED ON UPPER PLAYFIELD
KEY LOC
CHO
T0
AIOP7 A10J7 . TRANS.
7
400 1,14 )1400] // GROUND -
Al |o|s B0 oo BUS
[422] lg|¢ 422 ps LD NOTE 2
123 | —'4'3_' :
[338] 1,|7 == D4 1.NAME AND SCENE LAMPS ARE
(4441 | 4| g 4 » D5 #44 OR #455 FLASHING. COLOR CODE
455 455 - 3
9]9 » D6 2, INDICATES WIRE COLOR. o TBrACK 5 T GREER
3. GROUND WIRE COLOR IS 54, {8 GA. T T BRowN e T BLUE
2 | RED 7 | PURPLE
3 | ORANGE 8 | SLATE
4 | YELLOW || 9 | WHITE B
::i_ 212 “i: » 5V AC }__ J
3|3 » 5V AC RET.
043 ||, | 033 _ | eov pe
A{0J4 -
oJ4
£R_TILT LIGHT 0221
. 1
f_f‘gT?_R s“"i“b_ =/ PLAYER 1 [500] |,
Mom‘— 'i PLAYER 2 51 3
- OWF | PLAYER 3 522] |,
TO i 1
1A11P9 10 UH ! PLAYER 4 [533] 5 _L
AUXILIARY S I L8 (SOUND_32) (5a4] | FROM A3
LAMP DRIVER : DRIVER
A3J2
[543 { SEE SCHEMATIC
® : 22210 LAMB DRIVER _l
10 322 2 i 533 4 TRANSISTOR)
UH
STROBED L AMPS 1o o | [522] |,
(FRAME ) | . | B |,
IS S | 500] |,
MOTOR ASSY. AND A10J10
NOT USED IN GAME # 668A. L1t HIGH GAME TO DATE Exza
J RIS @ GAME OVER LIGHT [566] |4 ' "
v be L2 =\ SHOOT AGAIN LIGHT. [588] |, - ‘
L9 (SOUND i6) 555] |,
GND o
ﬁ

5,

h

e LIGHTBOX SCHEMATIC DIACRAM
vero oS SYSTEM 80, GAME +# 668

v:nJo:a( 8”E 2133c —

!
[~ ¥




X. WIRING AND SCHEMATI

GRID

23
D3

25
D2

H]

Vop
cH
agut 1o L-OIWF
a 1 18
:g b 2 17
ke 3 16
" d 4 Z1 15
e 5| UDNGI18A [ia
10 SEGMENTS
f ol DRIVER |3
b4 I 7 2
1
7 h 8 h 9 ¢ .
I_9 " 3 4 8 9
SEGMENT
IDENTIFICATION %//
a 7
NOTE ; // N\~ WL A B Y
SIMILAR SEGMENTS b 7
OF EACH DIGIT ARE DS1
INTERNALLY WIRED o’ 9 6-4S- 01 ane, are _ane
IN PARALLEL. e—-’ " ——h (FUTABA) ' ,’ ," '
Vopp T
d thast’ Sna’ Eaa
c2
10 L O1UF
i 2] s 71 [0 12 [i5 17] [1820
, |08 6 13 F2 b6 L"J
D5 5 14 bs D4
2
04 Z2 15
3 e
|
o2 3 DRIVER -2
s |02 2 17
o |0 1 18
?fs
1|3V AC_RETURN ( FILAMENT )
12l 5V AC (FILAMENT)
+60V DC (Vpp) Ri
. 10K, 5%
+Lc3 172w
1opb—— {UF
d 1 100V

D. GOTTLIEB & CO.

TITLE

USED ON

DR [E Am 2 2r-81 | E-20926

6-DIGIT DISPLAY (A4)
SYSTEM 80

6-DIGIT DISPLAY [A4) COMPONENT LOCATION

12131415 1718 20212223 25262728 303132333435

o |

123
i

e

O PB00-D140-001

45 18910
LR

RS

El
|

tr it rill

o g

IRRERR

e

6-DIGIT DISPLAY (A4) PARTS LIST

REFERENCE DESCRIPTION PART NUMBER
Cc1,C2 Capacitor, .01 mfd., 100V Kemet C320C103MIRSCA
a3 Capacitor, 1 mfd., 100V Sprague TE1400
DSt 6-Digit Display Tube—FUTABA 6-JS-01
R1 Resistor, 10K ohm, 5%, 1/2W/ RC20GF103
21,22 IC—Fluorescent Display Driver—  UDNG6118A

Sprague

37




IATIC DIAGRAMS, PARTS LIST

Vop
c2
A5 (o L-OtUF
mE 7 12
O 6 13
" e - 5 14
12
Z2
)4 4] uoNeiisa |5
SEGMENTS
DRIVER Q6
17
9 8 a b e |a e f g
+5V c3
14 TOTUF 19
- SEGMENT 31 30 28 27 26 24 7
c 4 6 NOTE. IDENTIFICATION //
7 h 5 __I)_\/ SIMILAR SEGMENTS a / P P —
9 ___E 3 OF EACH DIGIT ARE f b , ' , '
b ) D INTERNALLY WIRED pst
8 L N PARALLEL, e §  ALrif —’
o . . — ‘——c (FUTABA) ! , ' ’ ! P,
Z1 >— v
sN7432N © PP d ///
OR GATE 12 " 3
13 T.010F 32 |4 10 23 25 1
10~
F2
Dié - S 14 D16 D15 D14 D13 | Fi
D15 i 4 15
Z3
UDNG118A
DIGITS
5 Di4 2 DRIVER 7
18
e IETE 1
T j
— 6 3V AC RETURN (FILAMENT) i J
3V AC_( FILAMENT)
15 42y DC (Vro) D. GOTTLIEB & CO.
DP TITLE
18— +5V DC 4.-DIGIT DISPLAY (AS)
17 c1 useo on SYSTEM 80
+J—1UF APPROVED | DATE
ob— T 1oov Zr g hm 5 a79| E-20927
4-DIGIT DISPLAY (A5) COMPONENT LOCATION
— 2oy
O O
@)
os!
1234567 9 10 232425262728 30 3132
a |[——T3T38IT 11 uuu 111
+ | —ae
O ¢ C I R XX 5
L ———
" " 1

T

4-DIGIT DISPLAY [A5) PARTS LIST

REFERENCE DESCRIPTION PART NUMBER

C1 Capacitor, 1 mfd., 100V Sprague TE1400

C2,C3 Capacitor, .01 mfd., 100V Kemet C320C103MIRS5CA

DSt 4-Digit Display Tube—FUTABA 4-L1-1

V4] IC—Quad or Gate—T.I. SN7432N

22,73 IC—Fluorescent Display Driver—  UDN6118A
Sprague

38




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LIST

PLAYBOARD
INFORMATION

BOTTOM PLAYBOARD

A-10217
A-10220
A-10221

A-10223
A-10224
A-15705
A-13151

omMmoNnm>
NN====¢%

PART LIST

D-21304 Plastic Set
Blue Pop Bumper D-10435 &
A-21298 in Black (2}
C-10433 Biue Pop Bumper Skirt (2)
B-21179 Tube
B-21178 Kicker Unit
C-21180 Tube Support Bracket
. A-21039 Kicking Target
A-15836 Kicking Rubber
. A-13179 White Target in Goid
. A-13179 Yeliow Drop Target in Goid
A-9869 Gate Shield
(USE A-4706 WIREFORM)
. A-21159 Ball Snubber
. C-21222 Ball Return Unit
B-21163 Ball Guide Rail
. A-21162 Ball Guide Rail
A-18070 Bail Guide Rail {3)
. A-17106 Ball Guide Rail
. A-8514 Ball Guide Rail
. B-21153 Metal Flat Rail
20. B-21152 Metal Flat Rail
21. B-21154 Metal Flat Rail
22. C-13150 Whnite Jumbo Flipper
23. B-21155 Guard Rail (3)
24. B-21156 Guard Rail
25. D-21157 Guard Rail
26. A-14792 Mini Post Screw (2}

C-11561 1" High Post {23)
C-11562 1 3/16” High Post (3) -

3 v,
SCURAWN SOVENOUNEW N

hede BN

SEIBEIERERERA RIS AR RIINRIIY sussl
AN RN TEstE s REE R

39
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LIST

PLAYBOARD SWITCH
AND LAMP
ASSIGNMENTS

BOTTOM PLAYBOARD

SWITCH
MATRIX
NUMBER SWITCH ASSIGNMENT

40 Left #1 Drop Target

41 Right #1 Drop Target
42 Hole Kicker Switch

43 Ball Tube Kicker Switch
50 Left #2 Drop Target

51 Right #2 Drop Target
52 Roliunder Gate

53 Track Switch

60 Left #3 Drop Target .
61 Right #3 Drop Target
62 Return Rollover

70 Left #4 Drop Target

Ul Lower Level Pop Bumpers

72 10 Point Switches and Kicking Targets
LAMP
NUMBER LAMP ASSIGNMENT
L4 3 Pos. Bank Special Lower Playfield
S “+ 1X" Scoring (L) Lower eld
L6 “+ 1X” Scoring (R} Lower Playfield
9 Hole Lights [Arrows) Lower Playfield
" 20 Loop Lights {Arrows)
LR L44 #1 Drop Target Light Lower Playfield
OW ti 145 #2 Drop Target Light Lower Playfield
) HEE L46 #3 Drop Target Light Lower Playfield
Ous i 147 #4 Drop Target Light Lower Playfield
Ous




 Targets

X. WIRING AND SCHEMA

\\\\\&\\\\\\\\\\\\\\\\\&\‘\\\\\\}\

(23
(-]

R ll=o8

-
-

PLAYBOARD
INFORMATION
TOP PLAYFIELD
RUBBER RINGS
A A-10217 (2)
B A-10218 (2)
C A-10219 (3)
D  Al0221 {2)
E A-10222 (2)
F A-10223 )
G A-14793 (1)
H A-15704 {7)
| A-17493 4)
J A-13151 (4)
PARTS LIST
1. A-19645 Ball Gate Right
2. A-19646 Ball Gate Left
3. E-21229 Plastic Set
4. Blue Pop Bumper D-10435 and
A-21298 Cap in Black (4)
5. C-10433 Blue Pop Bumper Skirt (4)
6. A-9374 Yellow Plastic Target (4)
7. Black Drop Target Bank - “Hole”
8. Black Drop Target Bank - “Black”
9. C-15647 Rollover Guide (2)
10. A-9395 24" Guide Rail (3)
11. A-9393 14" Guide Rail
12. A-4869 Rollunder Gate Shieid
{USE A-4706 WIREFORM)
13. A-17300 Gate Shield
{USE A—17299 WIREFORM)
14. A-20388 Swinging Target
15. D-21140 Window
16. A-21160 Bali Return Gate
17. A-21366 Kicking Rubber
18. A-15836 Kicking Rubber
19. A-21158 Bali Deflecter
20. A-20645 Plastic Tubing

21. D-21166 Top Arch Rod

22. B-19875 Arm Rod Support Post {2)
23. B-19873 Top Arch End Post
24. B-19874 Top Arch End Cap

25. B-21165 Ball Guide Rail

26. B-21164 Ball Guide Rail

27. A-18070 Bali Guide Rail (2)

28. A-17650 Ball Guide Rail {2)

29. A-4832 Ball Guide Rail

30. A-14686 Ball Guide Rail

31. A-17106 Ball Guide Rail {2)

32. A-13798 Ball Snubber (2}

33. A-18563 Ball Guide Rail

34. A-6612 Ball Guide Rail

35. C-21149 Metal Flat Rail

36. A-8688 Metal Flat Rail

37. B-21150 Metal Flat Rail

38. C-21151 Metal Flat Rail

39. A-14792 Mini-Post (8)

40. C-17492 VWhite Siamese Post (5)
4]. C-13150 White Jumbo Flipper (4)
42. A-16038 Ball Snubber

TOP
C-11561 1" High Post (29)
C-11562 1 3/16” High Post (4)
A-14487 Spiit Post Base (3)
A-14488 Split Post Cap (3}

41




TIC DIAGRAMS, PARTS LIST

=
< O
2 o

L4

w2
B Q Q)
i W2 “ m H M
1 77N b o

< Q
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SWi6 oy SWid
SW03 125

L24

O

SW00 SWH0 SW20'\$

¢ 5 Wik

SF[ Wik M swos

Z SWo§
Z sw23
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PLAYBOARD SWITCH
AND LAMP
ASSIGNMENTS

TOP PLAYFIELD

SWITCH
MATRIX
NUMBER SWITCH ASSIGNMENT

00 Top #1 Roliover

o1 #1 Spot Target

02 Ri%'-t #1 Drop Target “H”
Left #1 Drop Target “B”

04 Left #4 Drop Target “C”

05 Ball Kicker Hole Switch

06 Pop Bumpers 4

10 Top #2 Rollover

1] #2 Spot Tar:

12 Right #2 Drggt Target “O”

13 Left #2 Drop Target “L”

4. Left #5 Drop Target “K”

15 Outhole

16 Left Spinning Target

220 T Sﬁg Rollover

{ *# t Tar

22 Right #3 Drggt Target “L”

23 Left #3 Drop Target “A”

24 Top Lane Rollunder Switch

25 3rd Position Ball Return (Trough)

26 Tilt Switch Pla rd

30 Right Side Rollover

31 #4 Spot Target

32 Right #4 Drop Target “E”

33 Black Hole Rollover

34 10 Point Switches (5)

35 Right Return Rollover

LAMP

NUMBER LAMP ASSIGNMENT
L3 Shoot Again

L7 Left Spinning Target

L21 “B” Drop Target Light
122 “L" Drop Target Light
123 “A” Drop Target Light
24 “C" Drop Target Light
L25 “K” Drop Target Light
L26 “H"” Drop Target Light
L27 “O"” Drop Target Light
L28 “L"” Drop Target Light
L29 “E” Drop Target Light
L30 2X Multplier

L3 3X Muittiplier
132 4X Multplier
L33 5X Multiplier
L34 Top Lane Tog Lane X1 {10,000)
L35 Top Lane #2 (Extra Ball)
136 Top Lane #3 (Special)
37 Top Hole #1 {Captive)
L38 Top Hole #2 (Extra Ball}
39 Right Retum Rollover
140 Right Side Rollover
L41 #1 Top Rollover
42 #2 Top Rollover
143 #3 Top Rollover
L48 #1 Spot Target Light
149 #2 Spot Target Light
LS50 #3 Spot Target Light
LS1 #4 Spot Target Light

; ,

T [§



X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

RETURNS
{ TO Al CONTROL BOARD )
P/0 A6 [ 10 11 12 13 14 15 16¢
600 611 622] RETURN 2 633]RETURN 3 RETURN 4 655
RETURN O RETURN 1~ A A9J2 '_KFASJS A9J3 RETURN 5 666
A9P2 [ aop3 aop3 3 RETURN 6
RIGHT #1 LEFT #1 LEFT #4 BALL KICKER
TOP #1 # 1 SPOT POP
DROP DROP DROP HOLE
% roLLover | & TARGET | & rapcerew||[* TarceT *e*| (¥ TarceT'c’ || switon | T BUMPERS(4)
{EK] swoo| 324  swori | [033 swoz || 99  swoz||[®&  swos||[BH]  sw.os| [E55 SW.06
] ) 1¢€ 1 j¢ Tams 4¢ I 1
1H 1 A9J2 ASPZI'_— A9J3 A9P3 A9J3 A9P3l_‘ 14 1
RIGHT #2 LEFT #2 LEFT#5 LEFT
TOP #2 #2 SPOT 4
DROP  ||& _ DROP . . ||& _ DROP,  |l&X OUTHOLE | & SPINNING
% ROLLOVER | & ~TARGET Tarcer'o" || ¥ TareeT"L" | |* TarceT k" ||} TARGET
133 sw.10| (335 sw.it | 935 sw.iz | | (22 sw.13 | | P2 sw.1a | | B33 sw.is | B SW.16
il ! <2 — {4 Lz e s 4 hll
A9J2  ASP2 A9J3 A9P3 A9J3  A9P3
TILT SWITCH
LEFT #3 TOP LANE 3R POSITION
£ rohin | & TR |5 "B | 000n, |14 rospmeeR kot nerin 4PN
TARGET "L (&
[134] sw.20| 288 sw.21 [068]  sw.zz2|| P58  swes||[B32 sw.24 333 swes| [ sw.26 285 =
3¢ L—~<3e— ]
' ' A902  A9P2 A9J3~ A9P3 ! ! 1= (
RIGHT #4 SPOT RIGHT #4 ||| 5l acK HOLE 10 POINT RIGHT |
4 IDE y y DROP y y y RETURN
A ROLLOVER A TARGET A TARGET "E" A ROLLOVER Lk SWITCHES(5) |& ROLLOVER l
300 sw.30| PIL sw.3i | 97T sw.32 | | 822 sw.33| [044 sw.34 | LU SW.35 |
| - 4 | - Jd | 1
' L_' _______ OR300 = =
P/O ASJT |
—_————— e ——— e — 8 —— |
----------------------------------------------------- |
1T : |
! | ! LEFT#1 RIGHT #1 HOLE BALL TUBE l
i ' !4 _DROP_ | % _DROP KICKER | &  KICKER | |
E I 1 TARGET TARGET SWITCH SWITCH
é | : [700]  sw.40| [12% sw.a1| 533 swaz| [834  sw.a3 I 5T :&LOR iODFRE:N ! |
b - — | {H | BROWN || 6 | BLUE = |
i . RED 7 | PURPLE
. Tﬁ . RIGHT #2 | 3 | ORANGE [[B] SLATE = |
pob ROLLUNDER TRACK e
i, i&x _DROP | x  DROP K GATE | X SWITCH | _
. TARGET TARGET l |
H ]
E | [ sw.s0| 735 sw.s1| [26€ sw.52| (8535 Sw.53 | |
b i i —iH —H
f alwl I |
! i LEFT#3 RIGHT #3 l
H H RETURN .
i ‘& _DROP_ | x DROP | X ROLLOVER NOTE: |
i | T TARGET TARGET | 1. ALL DIODES ARE iN270.
| ‘ 2. RETURN 7 NOT USED.
[ I K 77) sw.eo| |86 sw.ei | 1877 SW.62 LOCATED | }
i | ' 1+ {1 — ON ‘
vl tower | '
*<4¢ . PLAYFIELD !
| LEFT#4 | |LOWERLEVEL| | JO POINT |
£ _DROP | POP. | & QVICKING | 1
! TARGET BUMPERS (2) DA |
| = swro| [0 swrn| (28 SW.72 l {
J )| ‘

STROBES
( FROM Ai CONTROL BOARD)
P/0 A1J6
1 [200]
STROBE 0O
2 [411
STROBE 1
3 [422
STROBE 2
—
4 [433
STROBE 3
S|
H
—— e —— 5
P/O|P/O P70 ASP7 1
5 [4a4] A9‘J7 A9PT
STROBE 4
6 455] ! :
STROBE 5
7 [466] i
STROBE 6
[a77]
STROBE 7
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D. GOTTLIEB & CO.

TITLE

UPPER AND

USED ON

SWITCH M
SYSTEM 80, GAME #1668

LOWER PLAYFIELD
ATRIX

aane o E-21340




e UWIINIANNGNS F MU Wl SxIVESF AF 1% T

S PLAYFIELDS "CONTROLLED" SOLENOIDS AND ILLUMINATION
A3J4 Fi5 A3J3
'8“ [zaa] SOLENOID #9 m'f 1AMP L3 SHOOT AGAIN
OUTPUT A9J2 AOP2 OUTHOLE \9p2 Agu2 SLO-BLO
FROM .
A3 || _[286] SOLENOID #1 Fia L|GHTBOX[}E§31 LT Gy LEFT SPINNING TARGE
MASTER 4 POS. BANK AtOJ4
DRIVER A9 ASPS A9 L214 "8"DROP TARGET LIGH
BOARD | ,| [00] SOLENOID #2 {6 . a 20 =21 oy
o a 5 POS. BANK | o) 3221 L22 7 "L"DROP TARGET LicH
FROM [5-271 LIGHTBOX TILT LAMP (6.3V AC) —
LlGHTBOX& L23 A"DROP TARGET LIGH
A0J4 19
288 PN 5 [33a] L24 /. "C"DROP TARGET LIGH
GAME OVER RELAY -
10 L25 "K"DROP TARGET LIGH
— 277 won
B Ty RELAY e ol EEE L2e oy H"DROP TARGET LIGH
OUTPUT , W
FiOM [Ta8] ' 733 |AMP | » L27 0"DROP TARGET LIGH
3 N
, BALL GATE SLO-BLO -
MASTER 133 Q2 [555] L28 L"DROP TARGET LIGH
DRIVER |22 (Lis) (CARDHOLDER) Y )
BOARD 2N5875 501 ' « L29 ~~ "E"DROP TARGET LIGH
E Qi HOLE KICKER
x 24 111 5 Q\ﬁ 222 v [522] L30® 2X MULTIPLIER
2N5875 OUTPUT L31 3X MULTIPLIER
N [ o] - el
{ 1aa] (L16) 24V 0C A3 534] L32 ,~ 4X MULTIPLIER
ok 8|12 U RELAY % MASTER |5 =
5 DRIVER [555] L33~ 5X MULTIPLIER
5 = oNs875 [fes] (L18) ;ﬁ BOARD |6
(pIN viEw) (8] WIREFORM BALL GATE >0 nous « |[E881 L34~ TOP LANE #1 (10,00
— = T meus mers T - RATRIE _\Aepe . L35 .~ TOP LANE #2 (EXTRA
OUTPUT 211 SOLENOID #5 L:«: | 488 A (73] L40 S\ RIGHT SIDE ROL.OVER
FrOM | © T 4 POS. BANK SLOSBLO | srounn |4 744 £
A3 F20  [222] 8US L4t #1 TOP ROLLOVER
MASTER 233] | g |g [ LSOLENOID #6 s 377] 1 AMP | - 3
%%IXRE[? .ﬁ 3 POS. BANK SLO-BLO T L42 #2TOP ROLLOVER
Fi9
AIOP4 nd [5e8] A’\;P | » L43 ~ #3 TOP ROLLOVER
AL 0-BLO
| L X H saa] |4 (.22 BALL st I o | 5331 L48 5 #1 SPOT TARGET Lig
Al0J4 |
| 2N5875 G LEsa e #2 SPOT TARGET LIG
I A3J3 | | I | R L50 —~ #3 SPOT TARGET LIG
HOLE KICKER
| oo 0l | | aoralnous u [g77] LS @ #4 SPOT TARGET LIC
1515 A3J4
l OUTPUT Fi7 ) [Foo] L36 @ TOP LANE #3 'SPEC
l FROM 344]6 1/4AMP l OUTPUT 1 :
MASTER N I B P Y B a%e BALL LIFT KICKER SLO-BLO FROM |7 j[7111 L37 /xy TOP HOLE #1 \CAP
DRIVER (Li4) A3
BOARD 2N5875 | MDARIS\'/I'EE}_;? N L38 TOP HOLE #2 (EXTR
155 (Li7) AR | BOARD | L39 RIGHT RETURN ROLLC
14 3|3 > __-__@
| - L RELAY A
l_ LOCATED ON LOWER PLAYQEiD A1OP4 A9J6 A9P_6— _——————— _A
—_,—— —_-—__—_ = T T ] » 33 |_[500] L4 =~ 3 POS. BANK SPECIAI
NOTE: 3. UNLESS OTHERWISE SPEClFlED', FROM . iy
1. ALL DIODES ARE 1N4004. ALL LAMPS ARE #4 LIGHTBOX | 3 ala L5 +1X" SCORING (L)
2. LAMPS L32 THRU L43 ARE DRIVEN GROUND WIRE COLOR & 54, 18GA. MOJ4 " +1x" SCORING (R)
BY MPS-AI3'S, ALL OTHER LAMPS 4, IXXX] INDICATES WIRE COLOR. I [527] L6 c G
~ ARE DRIVEN BY MPS-U45's. ) 515 @b
| K343
COILS USED L19 HOLE LIGHTS (ARRO
PART NO. |DESCRIPTION PART NO. | DESCRIPTION COLOR CODE I 15 11 ‘
A-16570 OUTHOLE A-18102 3 POS. BANK (L) O | BLACK 24 olo L20 A LOOP LIGHTS (ARRO
A-18318 4 POS. BANK (U) A-16570 | BALL GATE (L) 1 | BROWN l OUTPUT
A-17891 5§ POS. BANK (V) A-16570 HOLE KICKER (L) 2 | RED FigM b ole I———HOO L44® #1 DROP TARGET LI
A-16890 GAME OVER RELAY A-4893 BALL LIFT KICKER (L} 3 | ORANGE IMASTER
A-16890 TILT RELAY ~ |a-i6890 LOWER RELAY (L) 4 | YELLOW DRIVER | £ 71+ [811] L45® #2 DROP TARGr.T L
A-16570 BALL GATE T A-149¢6 KICKING RUBBER (6) 5 | GREEN BOARD
A-16570 | HOLE KICKER (U) A-17875 | FLIPPERS (6) 6 | BLUE P 8ls [622] L46 #3 DROP TARGET L
A-16890 UPPER RELAY (U) A-5194 KICKING TARGET 7 | PURPLE I l La7 #4 DROP TARGET L
A-17564 WIREFORM BALL GATE A-1496 POP BUMPERS (6} 8 { SLATE M alo 833 Q 2
A-18318 4 POS. BANK (L) 9 | WHITE L @ L.,L« A
44 |
;
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I PLAYFIELDS "NON-CONTROLLED" SOLENOIDS AND ILLUMINATION —————
OT AGAIN 537] -+24VDC(SOURCE) o T 588 n Q 5wy | KICKING RUBBER SW. I «
| KICKING RUBBER SW.
TH# SWITCHED +24V DC A9J8 [ NG T
[ SPINNING TARGET (sow?cg/ ||| KICKING RUBBER SW. UBBER COIL
[385] FLIPPER SW. RETURN (LEFT) ’_{[KICKING RUBBER SW. | - .
|
JROP TARGET LIGHT [388] FL!PPER SW. RETURN (RIGHT) TS KICKING RUBBER COIL
ROP TARGET LIGHT ON  QUTLANE - -
eare oY [655] LEFT FLIPPERS SW. U o7 LEFT FLIPPER COIL
SW. 8 o /H/ 077
ROP TARGET LIGHT - - R A9J8 _ TOP LEFT FLIPPER SW.
+38V D RCE =l
ROP TARGET LIGHT 5 | 3§61 +38V DC (SOURCE) . [a88]|\ 6 J ¢
FROM 4 255 16V DC 5 LEFT FLIPPER COIL
ROP TARGET LIGHT Al208 SW/r%EoDU;gg)v oc 2 €
RIGHT FLIPPER COIL
ROP TARGET LIGHT Z [caa] RIGHT FLIPPERS SW. ‘ ,H/U 033 J b |
LOWER PLAYFIELD ILLUMINATION [888] [g _TOP RIGHT FLIPPER SW.
YROP TARGET LIGHT : 2] —H -
e L
DROP TARGET LIGHT Al2P #313 (&} A9J8 J RIGHT FLIPPER COIL
— : BOTTOM RIGHT FLIPPER SW.
MULTIPLIER TO . H
—— GROUND l
MULTIPLIER BUS L’sza n [o22] TO LIGHTBOX TILT LAMP
) i
)&LTIPLIER ? Ges] 6.3V AC 1 T/PF) 788 /}yu
FROM UPPER PLAYFIELD
ULTIPLIER TPFZ/?\‘NESL- 1,3 BUMPERS é} (H,O)"E é} ILLUMINATION
4
LANE #1 (10,000) At2j8 |1 | [000] 6.3V AC RETURN = (4)
1A8JI[ ) [677] ;| UPPER CENTER POP BUMPER SW.
LANE #2 (EXTRA BALL) 4 e srounD 7 oo i2e
TO1A8 [ l——fi—l SLO-BLO
4T SIDE ROLLOVER POP BUMPER |1 L1881 OUTPUT (223150  BLO[75q]
DRIVER BOARD | 5 |-[688LINPUT __ oy e POP BUMPER COIL
TOP ROLLOVER > | _GROUND BUS SWITCHED
2 +38V DC
OP ROLLOVER 2ABUI[)_[GT1] j, LOWER CENTER POP BUMPER SW. i3
e 'l p
B DC GROUND | 21/2 AMP \'
OP ROLLOVER POFIOB%/:A?)ER ? 551 OUTPUT rﬂ“—]m (355] SLO BLO 5557
DRIVER BOARD &88] INPUT =\ pc POP BUMPER COIL
POT TARGET LIGHT g GROUND BUS ©
SPOT TARGET LIGHT 3A8J1: [o22] | RIGHT POP BUTMPER SW, o
[5 ] '’ DC GROUND 21/2 AMP
POT TARGET LIGHT POJOBS/:A%ER ? =53] OUTPUT 2 (27715050 [75g)
POT TARGET LIGHT ORIVER BOARD [688] INPUT POP BUMPER COIL
5 I GrounD BUS+ T2V 0C
2
088 h— S
4A8U1 53%] ;, BOTTOM POP BUMPER SW. Fiq
LANE #3 (SPECIAL) N n L LA
~ TO 4A8 ¢ | -Lo1 1 DC GROUND | ) SLO-BLO
HOLE #1 (CAPTIVE) POP BUMPER |1 | 2861 0UTPUT IDRAN 288] > " [266 -
DRIVER B0ARD |5 |-[888LINPUT o 5y pc POP BUMPER COIL AlzEd T
HOLE #2 (EXTRABALL) > | _GROUND BUS L
— ROV
AtJE[T UND
§T RETURN ROLLOVER FROM Al S [—‘]6:8 DC GROUND ] o
A9us[71 ¢ CONTROL BOARD [i8] [ » +5V DC (SOURCE) A97[10 o
— T 7 Thgps[ 11 - T T T T T T T T T Taeprfio o —— —— 7]
S. BANK SPECIAL A9P8 KICKING RUBBER SW. €
. ¢ 13| B4} 'KICKING RUBBER SW. ]
k" SCORING (L) 5A8J1[ ) [Gi7] ;| RIGHT POP BUMPER SW. +5v DC KICKING TAR(IBCE*%'NSGWRUBBER cot
(“ SCORING (R) . 5 ] '’ DC GROUND_J sl <
POIIOBSQ?DER ; i88] OUTPUT F2i ngJCHCD KICKING TARGET COIL
88| INPUT 1@
s (aRrOWS) 58] DRIVER BOARD |5 S ND BUSY t5vDCc POP BUMPERCOILI 2 AMP | o551 |, 7711 LEFT FLIPPER COIL
L A8 'g 6 I,,LEFT FLIPPER SW.
> LIGHTS _(ARROWS) eABIN 4 | Jozzl 4 CENTER POP BUMPER SW. 288 . [rronT £ ¢
333] LIPPER COIL
TO 6A8 6| Tieel ouTPUT Fe2 | |5 {1093l (333 |
)ROP TARGET LIGHT POP BUMPER {1 N RIGHT FLIPPER SW. y
[688] INPUT POP BUMPER COIL | 2 AMP f i ‘
JROP TARGET LIGHT DRIVER BOARD | 5 —crounD sus® 5V DC &P | rounoF |
= . 2 A9J7 A9PT ] 1 .[L [o771 6.3V AC ,
W A{2P1 [ PLAYFIELD POP .,
DROP_TARGET LIGHT 1] 11 (LLUMINATION BUMPERS (& ) 6.3vAC)
TO
- GROUND 12|12 10| o9l [ (2) T RETURN
DROP TARGET LIGHT BUS o J[EE8l L SWITCHED +24V DC -
—

45

TITLE

PLAYFIELDS
SOLENOIDS AND ILLUNINAT
SYSTEM 80, GAME 668

APPROVED| DATE E_zi

USED ON

D. GOTTLIEB & CO. i



X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

Qi
A7P1 PMDIOKEO
o |+24v bc inpuT C;:" . N\ .
IN4720 l l X
c4
+] €3 0.33UF
4 12V AC INPUT :I:E%SSOUF l
= Warsia N
13M0IV +5% VRi
‘ 1N(‘t?)04 XX LM340T-12
CR2 CRE +12V VOLTAGE
mx&mzA IN4004 REGULATOR
12V, £5% .
3] 12V AC RETURN NOTE: ouT
Cl, C4 AND CR8 ARE
OPTIONAL PARTS. .
5 | =12V oc REGULATED OUTPUT (SOURCE) = g{/UF
; |12V OC REGULATED OUTPUT (SOURCE ) =
» | +30V DC REGULATED OUTPUT (SOURCE)
GROUND
pu 1
D. GOTTLIEB & CO.
e SOUND/SPEECH BOARD
POWER SUPPLY A7
|U5E° N SYSTEM 80, CAME # 668
GBS 55-51| D-21343
SOUND/SPEECH POWER SUPPLY (A7) COMPONENT LOCATION
CR3 R1
o aa o
R2 [
CR2 © \Y
= +
c2 -
CR7 O @ ca
CR5 IO
CR6 aO CR1 CR8
CR4 IO a aa
}= + VR1
061
Cc3 Ci
()
o - O
- SOUND/SPEECH POWER SUPPLY (A7) PARTS LIST
REFERENCE DESCRIPTION PART NUMBER
a Capacitor 0.1UF
c2 47UF, 25 Voit
c3 2200 UF, 50 Vot
c4 033 UF
CRI Diode, Zener 30-V, X 5%, 1W/ 1N4751A
CR2 Diode, Zener 12V, = 5%, 1W IN4742A
CR3 Diode IN4720
CR4,CR5,CR6
CR7,CR8 Diode IN4004
RI Resistor 430 OHM, 5%, 2 Watt
R2 Resistor 100 OHM, 2 Watt
Ql Transistor, Darlington Pair PMDIOK60
VRI! + 12Volt Volitage Regulator LM 340T-12
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PRINARY
PoweER
AL weuT

SEE WoTE 7

S0ouo
BuS

FrLTER

| A12P1

e 70 A3J30

—— 7 A3u3-S

b 72 A3u#-5
[——— 7> ANY-9

I 7 AJ4-/0
— 7 A344-/]
L > AVE-H

—

——

le— 7D /A8J})-2
—» 70 2A84/-2
——— 70 3A8J/-2
b 70 4A8J/-2
b 7> AJ7-//
L v A9u7-72

E‘mz.
| 7p A3J3-17

o > A343-U
f—— 7> A3s3-Z

-

i JLLE TTTTITTTTTTTTT S

——— » A98-I5

X. WIRING AND SCHEMA1

(230 vac oreeaTion |
i PEMALY WIEING

(olof CodE
O |&AcK 5 |aleed
/ {8gowN & |BWE
2 |&ed 7 |PuerE
3 peANGE | 8 |stATE
4 |Yewow |9 |wHITE
AOTES

1 OPTIONAL Cord ColrITER, EeFER TO
GAME MANUAL FOR JNSTEULTIONS.
2. POIMARY FUSE VALUES*
N5 VAC USE 5 AMP SLO-8LO
230 YAC USE 2.5 AMP SLo-&O
3. 290 VAC TRANSFOEMERS:
B-9580 ¢ C-/955¢
GEEMAN TEANS FORMEES :
B-/9549 § C-/9553
4. CeFER 1D MISTRUCTION MANUAL
FORE GELMAN GAME VACIATIONS.

S5 UNLESS OTHERWISE SPECIFIED,
GEOUND WILE Cotokf /S 54,78 GA.

¢ INDICATES WIEE Colok

70 GAID o
#243-8

7. GERMAN WIRING, 220V AC.

8. TAPANESE

FUTER -CELG—‘
o1

9548 )
755 3 vac
[l
: © (7] +5 Voo OFFSET
]
: sl [ 3 vae peruen
It
| .
| 2! @ 5 vac
¢
I
| F//I (733 +8 VOC OFFSET
e |
! ¢ ol 7 5 vAc_ RETURN
1
I |
| /41 E73 IZV AC EETURN
|§ ! 2 Vhe
| 78 (377
It
| |
=z Gov Ac LETURN
1
60 vAC
! £
14 S |
| i , reme 1758
l__l 7568 - + #12 VDl
222
e
= < 68
[2e4] 2sv Z55
/00
_ 53] _
79552 1
! 75k 7%¢]
e — [z
{8 - 77 2
I GAD - |-
| | (P +38VDC 24y D¢ [222]
! | GHD L¢z > R1
| Eph e JX 11 =n
| Y v __|2e sl
! | [osE] e [36¢) 2
Il ' & [058 [z
| % | 63 vac [
| [oe0] __[os8]
| ! B77
{3 Gool 625 ]
i foce]
, § | o [3e0]
| t JEIZA|
X 72 Galp
.
&2l

4
e/0
POWE R
To GND PRIMARY
WIRING, 100V AC
[ 3¢ "TD.
B 1T pronT
) H 1 y Doogp
' H \ : INTERLOCK
= ' (e [l
[Fee) 1<j - |
1 ]
[7*8]
I_ <2<
! ]
JF.L].}_(Q ! o/
' ]
FILTER : : POWER.
N HDP = PRIMARY
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[IC DIAGRAMS, PARTS LISTS

AT 4
TO0 GNP-——df
=3 |
" T
S—

lﬂﬁﬂﬂ
O IR T S )

077
[ood |
[ Azl
15 Ve OFFSET 2]
+8 VOC_oFFSET (7 9
o +60 VAC RETUEN 122 8| 7 az
_ +12_voe Zed Pousel
+60 VAC 7o) | ; SuPkey
~ 5 70 6ND @—— 2
15
B Awd!
¥svD -;
- SouND /6 = 2
AUOK)_OUTPUT- fori] ] 7
X T S—
-z Yoo €6 [3%5) 3
2 Vockeg [76d] | /| soun,
+30voC (368 1/ SPEECH
SoARD
8
9
; FUSE DESISMATIONS
é 27 [SodlBfSRE£CH POV SUPRL cal | B2y
I F| PouwiER SUPPLY. ,z
- B3] DisPias e
._F [~ [socenions SISRIAS® asus
—T 7510%, D LAMP: 3038 [7]
' Fe | PLA YBOARD Jct/i i ATION i ]
; FT)UgHTEOY. oM
— (78| 50aiD/SPEECA PoufERsuorey, 5] ‘&Eﬁ
N
COIN_LOCKOUT m_g BoARD
To 3
e — 4i4-----—— - - — — KNOCKER “‘——a
| A ,1/zA 5.8 ese] ! —
1 ; -B. . .
11T =, 4958 KNoCKER I 70 GND B0HM LTS A2ES A7y
s e ' = Swarr o[z ?| o a7
/
| £z, 54 s.B. FUSE Youlte | 70 GND ERCH 1 ; /
' e SPEAKERS vac 12 5| Seey
— 008 I 12V AC 7 2 SPcE: A
N Ly 2w TV AC RS TUEN a|a[BL| Sudey
' ‘ +2aype | | Tmea ],
NG err ! To @ - 3|3 7
2 o ! +12Vv8C H g -
™ 2
! eGHT e e T - a3
1 Fe, oA CONTER I 0 GND = »
' ' ;| s
]
! COUNTER A—/!
¢ ,' OPTIONAL MECHAN AL Coml COUNTE! +38V0C el |_s I8
e R\GHT FLIPPER SW [o95] ?
[ Fewimen RET. =8l |,/
724 VoL _[#73) | 3| »
¢.3 vAC 5% | 108
3 v eeToRn ool |5 | AAVTE
(759 |,
%8 .,
] DICDE . d
O r&ST Sw) A L
ceFr T TETARYTTA y BoAPD Ans
a2 FipreR | soeose w}fﬁ% ferven G @ i Wzt eervew o 8
2 emm S Co0E E CeNTEE oISy ) * [T roms s mar L
712} 1 T asw e rir 6o it Sl smees (@3 |,
44 Zlrerse ] L e ' [ svee 7 [ 1| 4
70| /0] { — £iGHT Comd Swired ) 3|3 ! ) STEOBE 2 2| e
7, HZEA_ ! comd o peav/rEs swired V(e |, || Bl gy o STRBE O (¥o0l |, | sopeD
8B ' coteo WET_coml swed V(5|5 | o[Em T g ___stese /(37 |5
3 [os0) | (yeener tow Swireh ' [538) | | ol (B3E) ) h{ i seoges (793 |
! ' ) W LePay BUTroN Vel Lo Sl 5 1, gy i STeose £ [7 |,
o —_—
= : ) GD cerveny  malglglen ST eeveny @ |,
i ol '
3|3
' 5|9) [cal | Coml CHUTE _(LUMINATION . StamM SwiTeH | 72 | [9]9] | 7551 ANTI-CHEAT S [F50] o)

Sl U R

[ " - 2

D. GOTTLIEB & CO.
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REFERENCE

X. WIRING AND SCHEMA

POWER SUPPLY [A2) COMPONENT LOCATION

C C
T
1 .6 + 60 Voit CR6
C iz @™ = O
R12 /1 +42v
o — o o
S8Vt (o T 1) RS
N0 @TP3 5@ €2
Dest o~ Joes
R10 2 R3 Q1
[} [ | s
R1SC—1 N
R18 D /N R £ Hs1
ANERL A
SCRY / \
1
( a3 | A4
ucns \ o 0 v — 3
\ / - -
\ y / 5V ;
R17 AN POT 1
— +
c4
Q R  m— |
1 9 k7
) os o-Cp-C
CRS
RS
R
+ +5von =303
—— 3 cR1
IO A3 o=3cms
CCR2
C . o 4 D CR4 C
: ﬁ
C C
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, 8.2\, 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

49

Spacer—6-32 Thread x 5/32
Spacer—6-32 Thread x 1/8

PART NUMBER

S107Y1

GS2-3

INS-3
DM111

™

[0e o

GOV AC

60V A(

+12V

TPS

COMIN




\TIC DIAGRAMS, PARTS LISTS

TP

73
C INPUT (redvy g1 | | Cesav) R* 1 +e0v bc (s0URCE) ]
I Qﬂ | 33
HEAT SINK 1 W
g L=e——d& R2 CRG
1.3K QL 1% x 131\0}7456°7A
CRI cR2Z 5W SW&aF013 \/4W W’ °
IN4004 IN%004 Tz
+ | €2 | 1 +42v pC (SOURCE) 3
Y5 3004 7594
IN4004 1 t+ et & 58.2V 2 S
= S0 ¥ 62V,5% (63.6V) (s8.2v) | “LaTue 1PB\<
100V W R3 100V
2NS550 T‘ZK Tee
AC RETURN ‘ | | common :
L 4
= +5vDC |
-
a3 (5.6V) TP4 T2
DC INPUT _E4 (12.4V) PMDIOKAO ¥ ES  RI2 £E6 Y5 bc (s0URCE) ]
8 HE AT SINK 023, 10% CRS 2
17 — a— — 5 W L
g\zo B —|g 2 (Kalg ‘' ¢ 35“.'2\,735%
1" 12 | = 1/aw w’
RIO 3 I ¥ SCRI
30 0
0 L_ Ksiorv
_ (2.5V) 5 161 10 _(T.0V) | R 3 RIS
48V DC DSt 2.2¢ DS2 100
SOURGE «(¥) (LEDT REGULATOR aw 31 () (LED 2 1/&W
(SOUREE) | cq @ (i) (7““3 6 UA7TZBCN 2 (S:1V) 4w @ SLabea A e
@rvDe)|  $50 &_—L " (+5vDC) $z0
eR7 ifaw = 1000 PF J 14w
& N3443 POT.1 4 | S0V e S5,
8.2,10%| +5V ADT? 500 (25V) 510 Amﬁ/ UF
W @ 7 © t/aw R8 + Cc4
R sR oK TT4T0UF
2K $210 1/4W 10V 3
MON 1/4W /4w
+5V DC QUTPUT
6

OTE: UNLESS OTHERWISE SPECIFIED,

RESISTORS ARE = 5%, 1/2ZW.

_VOLTAGES ARE DC WITH RESPECT TO CIRCUIT GROUND.

'ALL VOLTAGES ARE AT NOMINAL LINE VOLTAQE (115V AC).

D. GOTTLIEB & CO.
TITLE POWER SUPPLY (Az)
usED oN SYSTEM 80

FP B |38 | E-20922
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

] +5Vv OC INPUT

+l STuF l
I

c2
.O1UF

b R1
1.5K, 5%
i/74W

o

3
POP BUMPER SWITCH INPUT
‘_4_

L ci
.O1UF

i

POP BUMPER SOLENOID GROUND BUS

Z\ 3
SN7412iN 174W

1N4148

14

z2

R3
$ 220, 5%

SN7416N < i/aw

2
Q1
4 PMDIOK60
6 CR2
8 1IN4148
0
12

POP BUMPER SOLENOID INPUT

DC GROUND

+

D. GOTTLIEB & CO.

""-*POP BUMPER DRIVER BOARD (A8)
USED ONM SYSTEM 80

FID T .9-51|D-20923

POP BUMPER DRIVER BOARD [A8) COMPONENT LOCATION

¢2 C1
O

O

6°
o

20
1o

O

P1

POP BUMPER DRIVER BOARD (A8) PARTS LIST

PART NUMBER

REFERENCE
ci1,c2

c3

c4

CR1,CR2

Pl

R1

DESCRIPTION

Capacitor, .01 mfd., 20%, 100V
Capacitor, 4.7 mfd., 10%, 10V
Capacitor, 47 mfd., 10V
Diode

Connector

Resistor, 1.5K ohm, 5%, 1/4W
Resistor, 12K ohm, 5%, 1/4W
Resistor, 220 ohm, 1/4W, 5%
Transistor—LAMBDA

IC

IC

51

I1N4148

09-65-1061

PMD10K60
SN74121IN
SN7416N




