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I. INSTALLATION

A. SET-UP

- 1.

Carefully remove the game from
the carton.

Unlock glass top from rear of
cabinet, 1ift from rear of
cabinet and slide toward you
slightly (1/2" to 1"), remove
top glass assembly.

Using the leg adjusters, level

the playfield and set the pitch.

Recommended pitch is 6°,

CHECK-OUT

To access cabinet parts and
playboard underside, 1ift up
the front of the playboard and
swing away from you to an up-
right position, maintain this
position with the prop stick.

Check that all cables are clear
of moving parts.

Check for any loose wires.

Check switches for loose solder

or other foreign matter.

10.
11.

12.

13.

Be certain all fuses are firmly
seated.

Check transformer for any foreign
matter across terminals.

Be sure that Transformer Panel
power input connector A12J7,
corresponds to the supply voltage.

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.

The plumb-bob tilt can be adjusted
by loosening the clip and raising
the plumb-bob fto increase its
sensitivity, or lowering it to
decrease its sensitivity.

Reinstall the top glass assembly.

Plug the line-cord into a properly
grounded 3-wire receptacle ONLY!

Refer to Section VI to make all
necessary game adiustments.

CAUTION! If this game has been
subjected to extreme cold, allow
to warm up to room temperature.




B et

|
i
i
5

po s i i et AR

1. INITIALIZATION, HIll. GAME OPERATION

Il. INITIALIZATION
TURN GAME I
ON

IMMEDIATELY

PLAYFIELD LIGHTBOX COIN
ILLUMINATION ILLUMINATION CHUTE
LAMPS ON LAMPS ON LAMPS ON

| AFTER A 10OMSEC DELAY I

DISPLAY
WILL BE BLANK

SILSJ]’?JC’\?SR:HS. CREDIT DISPLAY
LIGHT AND WiLL SHOW REMAINING

SHOW ZERQOES CREDITS

‘ AT INTERVALS I

HIGH GAMES TO DATE WILL BE DISPLAYED AND CONTINUE UNTIL START OF GAMYE.
(NOTE GAME ADJUSTMENT SWITCHES #23 AND #24.) GAME IS NOW IN ATTRACT MODE,

ill. GAME OPERATION

A. GAME START 3, All playfield features reset.
Two balls must be in the ball 4. The first player score display
return trough to start a game. flashes two zeros.

1. Insert coins into coin chute. B. FIRST PLAYER

a. Coin chute tune is played.

b. Total credits are displaved
in the center of the lower
display. 9

1l. First player's score display
flashes two zeros.

The other player's displays are

2. Press Credit Button to start now blank.

game. ) . 3. The ball-in-play is displayed
a. Credit tune is played. in the center of the upper
b. Total credits displayed de- display.

crease by one.



4. When the ball enters the outhole,

lil. GAME OPERATION

any bonus earned is scored.

C. ADDITIONAL PLAYERS

1. Additional players are indicated

by two zeros (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 plavers can be added
anytime during the first ball
in play.

D. EXTRA BALLS

1. When the SHOOT AGAIN lamp is
1lit, neither the player-up
nor the ball-in-play changes
when the ball enters
the outhole.

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

E. TILT MODE

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

2. When the game is tilted, all
the playfield lamps go off.

3. All accumulated bonus and bonus

multipliers are lost.

F. SLAM MODE

1. If the normally open slam
switch (located inside front
door) is closed, the entire
game 1s ended for all players.

2. The entire switch matrix is in-
active for three seconds.

3. If the match feature exists
(dependent on Switch #26), a
replay can be won even if the
game is slammed.

4, Game returns to the attract
mode.

G. GAME OVER

1. A random match 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 #26) is awarded.

2. The High Games To Date are
periodically displayed, depen-
dent on Switches #23 and #24.
When the Highest Game To Date
is beaten, an award (dependent
on Switches #22 and #24) is
given.

3. All of the drop targets will
reset (when used).



IV. GAME PLAY AND SCORING

HOW TO PLAY

C-L-U-B SPOT TARGETS
R-1-O SPOT TARGETS

e SCORE 10,000 POINTS WHEN FLASHING OR
ROTATING.

e SCORE 1000 POINTS OTHERWISE.

o COMPLETING EITHER SPOT TARGET SEQUENCE
TI.ASHES A RANDOM "COLLECT BONUS' LAMP,
ADVANCES '""N-1-G-H-T-MOVES'" BONUS LAMPS
AND RESETS RESPECTIVE SPOT TARGETS TO
INITTIAL FI.ASHING STATE.

¢ COMPLETION OF "N~I-G-H-T-MOVES" WILL

LIGHT TOP RIGHT SPOT TARGET SPECIAL
LAMP.

TOP RIGHT SPOT TARGET

e SCORE 5000 POINTS.

e AWARD SPECIAL WHEN LIT.

LEFT AND RIGHT HOLES

e« SCORE 10,000 POINTS.

e IF "ILOCK" LAMP IS FLASHING:
CAPTURE BALL.
TURN ON LOCK LAMP.
FLASH OPPOSITE "SWITCH" LAMP.

RELEASE A NEW BALL TO THE SHOOTER
LANE.

e IF "SWITCH" LAMP IS FLASHING:
CAPTURE BALL.
TURN ON LOCK LAMP.
TURN OFF OPPOSITE HOLE LOCK LAMP.

TURN OFF "SWITCH" LAMP.

FLASH OPPOSITE "SWITCH" LAMP.
KICK BALL OUT OF OPPOSITE HOLE.

e IF "COLLECT BONUS" LAMP IS FLASHING
SCORE 650,000 POINTS FOR EACH
"N-T-G-H-T~-MOVES" LAMP LIT.

e SCORE BONUS TIMES 2 IF "2X'" LAMP IS LIT.

TOP “LITE 2X” ROLLOVERS

¢ SCORE 10,000 POINTS WHEN LIT.
e 3000 POINTS UNLIT
e LIGHT "2X" PLAYFIELD LAMP WHEN LIT

("2X'" LIGHT QFF) AND SPOT 1 LETTER
IN "B-A-L-L" ("2X" LIGHT ON}.

UPPER RIGHT SIDE ROLLOVER

e SCORE 3000 POINTS.

¢ I "RELEASE" LAMP IS FLASHING, RELEASE
CAPTIVE BALL FOR MUTLIBALL PLAY.



IV. GAME PLAY AND SCORING

® SCORE 25,000 POINTS WHEN FLASHING OR e INITIALIZE "DISPLAY FEATURE AWARD"
5000 POINTS UNLIT. SFQUENCE IF NOT ALREADY STARTED.

UPPER LEFT SIDE “DISPLAY el
FEATURE AWARDU ROLLOVER e SCORE 3000 POINTS.

» AWARD EXTRA BALL WHEN LIT.
e SCORE FLASHING VALUE OR 50,000 POINTS.

. . o FT.ASH SPINNER LAMP (25,000 WHEN
e POSSIBLE "DISPLAY FEATURE AWARDS" ARE: FLASHING) FOR A TIME PERIOD.

LIGHT RIGHT SPOT TARGET SPECIAL. e INITIALIZE "DISPLAY FFATURE AWARD"

SEQUENCE TF NOT ALREADY STARTED.
LIGHT EXTRA BALL LAMP. SEQUENC ©

SCORE 500,000 POINTS.

LIGHT "2X'" BONUS LAMP. QUTLANE ROLLOVERS

COLLECT 4X BONUS e SCORE 50,000 POINTS.

WIN EXTRA BALL. e AWARD EXTRA BALL WHEN LIT.

DOUBLE ENTIRE SCORE.

RIGHT FLIPPER SWITCH POP BUMPERS
e ROTATE LIT "EXTRA BALL" AND/OR "R-O-C-K"
LAMPS . e SCORE 30 POINTS
e ALSO FREEZES TOP "LITE 2X" LAMP, e TOGGLE "MULTIBALL RELEASE" LAMP ON OR

OFF IT A BALL IS CAPTURED.

R-O-C-K ROLLOVERS

e SCORE 10,000 POINTS WHEN LIT OR 5000

POINTS UNLIT. KICKING RUBBERS

e IF "R-0-C~K" SEQUENCE IS COMPLETED:
e SCORE 30 PQINTS.
LIGHT AN EXTRA BALL LAMP OR SCORE
100,000 POINTS IF AN EXTRA BALL LAMP e TOGGLE "MULTIBALL RELEASE"™ LAMP ON OR
HAS ALREADY BEEN LIT OR WON, OFF IF A BALL IS CAPTURED.




The Sound Board installed in this game has been programmed for sound/speech.

A. CONTROL BOARD

V. SOUND

V. SOUND, VIi. GAME ADJUSTMENTS

VI. GAME ADJUSTMENTS

SWITCM B AUTO-PERCENTAGE CONTROL
SWITCH ADJUSTMENTS oF  MODE
OFF DISABLED INORMAL HIGH SCORE MODE}
NQOTE: The following switch adjustments pertaining to
SYSTEM 80B only. There are 32 switches on the control SWITCH 14 COIN CHUTE LEFT AND RIGHT CONTROL
board which permit adjustment of the game parameters. ON e SAME
These switches are contained in four packages of eight OFF SEFARATE
switches each, as shown below.
SWITCHES
COIN CHUTE COMBINATIONS 15 16 MAXIMUM CREDITS
SYSTEM 80B OFF  OFF a8
COIN CHUTE CFF  ON 10
SWITCHES ADJUSTMENTS ON OFF 15
St 52 33 S4 S _ {eRCurnChute On o ON 2
59 SIS Si7 SI3 s e Rignt Cain Chute
17 818 1% S20 2 Center Cain Chute ‘“;'I‘" 22 PL“VF'EL?;';:‘;"{“L‘L-
CREDITS/COINS probt SPECIAL
OFF OFF OFF OFF OFF ... iiiiiinnnaniiaann, 171
OFF OFF OFF OFF ON ..ottt 2/1 SWITCHES
OFF OFF OFF ON  OFF . it 3 23 2 HIGHEST GAME TO DATE AWARDS
OFF OFF OFF ON  ON ... i vttt 4/1 Of+  OFF NONE {INOT DISPLAYED)]
OFF OFF ON OFF OFF ... ....ccciiiiii.., 5/1 OFF  ON NONE
OFF OFF ON OFF ON . iiiiiriennnnns &/1 Oh OFF 2 REPLAY
OFF OFF ON ON OFF ... ....icoiiiiiiiiio... 7”1 ON  ON 3 REPLAY
OFF OFF ON ON ON ... ... . . iiiiiiieiieiniien. 8/1
OFF ON OFF OFF OFF .iiiiiiiiiiiiianiiieinnn, 9/ SWITCH 25 BALLS/ GAME
OFF ON  OFF OFF ON .....iiiiiiiiiiinn. ., 10/) ON o . 3
OFF o 5
OFF ON OFF ON  OFF .iiiiiiiiieiiiinieenninn, 1/2
OFF ON OFF ON ON .....ooviviniiiiniiiiiinn, 2/2 SWITCH 26 MATCH
OFF ON ON OFF OFF ... ..o, 3/2 ON \ i, S ON
OFF ON ON OFF ON ..oooiviiiiiiiaiiiniiais, 42 OFF OFF
OFF ON ON ON  OFF ... iiiiieiiiiniiinnn. 5/2
OFF ON ON ON ON e 872 SWITCH 27 REPLAY LIMIT
ON OFF OFF OFF OFF ............icciiiiiiiinn. 7/2 ON !
ON OFF OFF OFF ON ..ottt 8/2 OFF NQ LIMIT
ON OFF OFF ON OFF ... ........cc....... 9/2
ON OFF OFF ON ON ..ot 10/2 SWITCH 28 NOVELTY
ON SCORE 500,000 IN PLACE OF EXTRA BALL AND SPECIAL.
ON OFF ON OF OFF ............c........... 173 OFF . NORMAL
ON OFF ON OFF ON ..iviiiiiiiiinniinennnns 2/3
SWITCH 29 GAME MODE
ON OFF ON ON  OFF .. ..................c..... 14 ON EXTRA BALL
ON OFF ON ON  ON ... . e cieiaes 3/4 OFF REPLAY
ON ON OFF OFF OFF ..o, 1/5 SWITCH 30 3RD COIN CHUTE
CREDIT CONTROL
*Ail of the above do not give Credhits until the 1ast cain I1s Inserted. O ADD 9
OFF . NO EFFECY
SWITCH 6 HIGH GAMES TO DATE CONTROL P——
ON .. . RESET HIGH GAMES #2-#5 ON POWER OFF 31 32 EXTRA BALL FREQUENCY
OFF NGO EFFECT
3-BALL SWITCH 31 SWITCH 32 5-BALL
SWITCH 7 ATTRACT MODE SOUND 6 OrF orF 1o
8 OFF oN 13
ON o ENABLED
OFF DISABLED 9 ON OrF 15
10 ON ON 17
ADDITIONAL COIN CHUTE COMBINATIONS
CREDIT INCENTIVES
ALL OF THE BELOW CANNOT HAVE ¢ CREDITS
ADDED BASED ON SWITCH 30
SWITCHES
S 2 s3 sa S5 - Left Can Chute
59 S10 Sit SI1Z2 S13 Right Coin Chute
S17 s18 519 $20 821 - Center Cain Chute
COIN/CREDIY COIN/CREDIT COIN/CREDIT COIN/CREDIT COIN/CREDIT TOTAL COIN/
GIVEN GIVEN GIVEN GIVEN GIVEN TOTAL CREDIT
ON ON OFF OFF ON Ist/ ! 2na/2 - 2/3
ON ON OFF ON  OFF /0 2rat/ 1 3rd/ 1 4/t 4/3
ON ON OFF ON ON i5t/0 2nd/ 1 3rg/0 4tn/2 E 4/3
ON ON ON OFF OFF st/ 1 2nd/ 1 3ra/ 1 4th/2 - 4/5
ON ON ON OFF ON It/ | 2nd/2 3rd/ 1 4tn/3 - 4/7
ON ON ON ON OFF st/ ! 2nd/2 ra/2? 4th/2 z 4/7
ON ON ON ON ON Ist/0 2na/0 Ird/ 1 4tn/0 ST/ 1 - 5/2




VI. GAME ADJUSTMENTS

B. SOUND ADJUSTMENTS

The speaker(s)output is controlled
by the potentiometer mounted on a

bracket located inside the cabinet
next to the front door hinge.

Turning the potentiometer counter
clockwise will decrease the
volume. Turning it clockwise will
increase the volume.

C. POST ADJUSTMENTS

The posts located just above the
right and left outlanes can be
positioned for liberal/conservative
play. The smaller opening produces
a more conservative play.



VIi. BOOKKEEPING AND SELF TEST

The circuitry in this game helps button. To reenter, turn the game

the Operator perform many Book- OFF/ON or activate the slam switch.
keeping and Self/Test functions. The game will return to the attract

These functions are accessed by mode. Then press the SELF-TEST -
the Self/Test Switch inside the button.

front door. 4. To exit from Bookkeeping at any

Section VII A., details the time:
Bookkeeping system, while a. Turn power OFF/ON or
Section VII B., details the Self/ b. Activate Slam Switch. N
Test operation. The Flow Chart
in Section VII D., gives the H. HOW TO SET BOOKKEEPING
general order and function of INFORMATION TO ZERO
both Bookkeeping and Self/Test —
steps. 1. For a Particular Bookkeeping Step
Applicable only to:
A. BOOKKEEPING SYSTEM 80B Step 1 - Left chute coins —
e See Flow Chart for Bookkeeping Step 2 - Right chute coins
Assignments (1-13). Step 3 - Center chute coins
a. Advance Bookkeeping so the o
l. STEPPING THROUGH step to be zeroed is dis-
BOOKKEEPING played.
1. Press the SELF-TEST button in- b. Press the credit button.
side the front door. Notice information replaced
. by zeros.
"TEST MODE" should appear in the -
upper display. 2. Zeroing All Bookkeeping Steps

2. Press the SELF-TEST button
again. Step 1 and its infor-
mation will be displayed.

Except coin chutes (Steps 1,2 and 3)r_
Auto-Percentaging setting (Step 6),
Replay Levels (Steps 11-13), and

3. Pressing the SELF-TEST button Highest Game To Date Score (Step 14).
will increment the bookkeeping -
step number and appropriate in- a. Go to Step 15 (average
formation will be displayed. playing time).

Pressing the SELF-TEST button after b. Press the credit button.
Step 15 will start the SELF-TEST The message "Bookkeeping
function (Step 16-21). At this Cleared” will be displayed.
point Bookkeeping cannot be re-
entered by pressing the SELF-TEST ¢. Zeroing is complete,
HOW TO USE

AUTOMATIC REPLAY PERCENTAGING
Move Control Board switch #8 to Periodically the first Replay
the on position to enable Auto- Level will be adjusted by 100,000
Percentaging. Set the desired points at a time. After 10,000
percent payout while in Step 6 games have been played, the Total
of bookkeeping (See Page 9). Plays (Step 4), Total Replays
When Auto-Percentaging is en- (Step 5), and Game Time (Step 15) _
abled, only the first High Score bookkeeping values are reset to O
Replay Level is used. The second (Refer to Page 10).

and third levels are ignored.



Vil. BOOKKEEPING AND SELF TEST

ill. HOW TO SET/RESET AUTO-PERCENTAGE SETTING,
HIGH SCORE LEVELS OR HIGH GAME TO DATE SCORES.

- SELECT APPROPRIATE BOOKKEEPING STEP BY
PRESSING SELF/TEST BUTTON UNTIL VALUE
APPEARS IN THE DISPLAY.

STEP 6 STEP 11 STEP 12 STEP 13 STEP 14
AUTO-PERCENTAGE FIRST HIGH SECOND HIGH THIRD HIGH HIGHEST GAME
SETTING SCORE LEVEL SCORE LEVEL SCORE LEVEL | TO DATE SCORE

- J
. . 5” _ S
s oD oV

B 000 poo

PRESENT VALUE IS DISPLAYED IN THE LOWER
DISPLAY. PRESS CREDIT BUTTON ONCE, THIS WILL
ZERO OUT THE PRESENT VALUE. THEN PRESS AND
HOLD CREDIT BUTTON UNTIL DESIRED VALUE IS
DISPLAYED.

TO EXIT FROM BOOKKEEPING:
A. TURN POWER OFF/ON OR
B. ACTIVATE SLAM SWITCH.

NOTES:

1. Step 11 must be a lower score than Step 12.
Step 12 must have a lower score than Step 13.
Otherwise, the scores will not be recognized.

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

3. If Step 14 is reset, all High Games to Date
scores are reset.

4. High Score Levels may range from 100,000
to 9,900,000 in increments of 100,000.

5. Only the first High Score Level is used when
auto-percentaging {(switch 8) is enabled.




Vil. BOOKKEEPING AND SELF TEST

B. FLOW CHART

BOOKKEEPING CAN BE ENTERED IN THE

ATTRACT MODE .

BOOKKEEPING

PRESS
SELF/TEST
BUTTON

PRESS SELF/TEST BUTTON ON FRONT DOOR.
DISPLAY SHOULD READ “TEST MODE"

PRESS
CREDIT BUTTON

PRESS
O SELF/TEST
SELF/TEST O BUTTON

STEP1—LEFT CHUTE COINS

1 C

| STEP 2 —RIGHT CHUTE COINS /NOTE 1 .

STEP 16— LAMP TEST:

STEP 3— CENTER CHUTE COINS

STEP & _TOTALPLAYS

STEP 5—TOTALREPLAYS

STEP 6 —REPLAY PERCENTAGE/NOTE 2

STEP 7—EXTRABALLS

e

STEP 8—TOTALTILTS

—CO

STEP 10--TIMES BIGHEST GAME TO DATE AWARDED

SYEP V1 —FIRST HIGH SCORE LEVEL

STEP 12 —SECOND HIGH SCORE LEVEL

STEP 13— THIRD HIGH SCORE LEVEL

STEP 14— HIGHEST GAME TO DATE SCORE

STEP 15— AVERAGE PLAYING TIME/NOTES 3 & 4

y
| STEP9— SPECIALS ‘ l —D #18C

Controlled lampe are sequen-
tially turned on and lamp # displayed.
Advance button stops sequence). After sequancing
five times, Step 17 initiates.

Y

(Left

STEP 17—

Step 16 initimtes again.

RELAY AND SOLENOID TEST:
and solenoid is pulsed once {Left Advance button
repeats current solencid).
test, if SELF/TEST button is not activated,

O

Eech relay

At conclusion of

D ca,wm.

STEP 18— S¥WITCH TEST:

{7 switch matrix are inspected. ‘If cone or mere
k are closed, their assigned number will be

displayed.

All switches in the

1A CidF

STEP 19—
status of control borrd
bexadecimal .-

DIP SWITCH SETTINGS:

——O

Displays
DIP switches in

STEP 20— DISPLAY TEST:
the following symbols will appear sequentially

in both displays; O, +,

——0

After a short delay,

X and , {comma).

STEP 21— MEMORY TEST:
device is inspected. An
played. If all are OK,

a short delay, game Prow check sum is displayed.

O

Each control board memory
y defective device is dis-
"OK" is displayed. After

TO EXIT SELF/TEST:

a) Turn power off/on
b} Close slam switch

Peem 129

Steps 1 and 2 are added together

Both actual percentage and auto-percentage setting are displayed

If asterisks appear for the actusl percentage,

than 100%).

If asterisks appear on lower display, the playing time is invalid

NOTES:
1. If Control Board switch #14 is on.
and displayed in Step 1.
2.
in the lower display.
the percentage is invalid (greater
3.
[ (greater than 16~1/2 minutes per game).
4.

Pressing the credit button during this step will reset all book-

keeping information except:
Steps 1 thru 3 - Coin chutes

Step 6 -~ Auto-percentage setting
Steps 11 thru 13 - Replay levels

Step 14 - Highest game to date

10




Vil. BOOKKEEPING AND SELF TEST

C. SELF/TEST

® Steps 16 through 21 are
SELF/TEST or game tests the
operator can use for quick
troubleshooting.

e All the tests are explained in
the flow chart.

e To advance to the next test,
press the SELF/TEST switch.

e Each test can be repeated by
pressing the credit button.

STEP 16— LAMP TEST

a. Lamp Test-Lamps are sequen-
tially strobed. Lamp assign-
ment numbers appear in the
lower display.

The Left Advance button stops
lamp sequencing for repeated
flashing of active lamp.
(Single Step Mode).

Lamp number (L9, L16, etc.) can
be referenced to the Driver
Board Schematic where the
specific transistor for each
lamp can be identified.

STEP 17—RELAY AND SOLENOID TEST

a. Relay Test-All relays are pulsed
in the following order with
their corresponding lamp driver
number appearing in the lower
display.

The left advance button stops
sequencing for repeated activa-
tion of relay or solenoid.
(Single Step Mode).

A3 Drrver Board Transistor
Assignment iSee Schematic)

Q (Game Over) Relay...... A3J3 PIN-A(Ql)
T (Tilt) Relay........... A3J3 PIN-B(Q2)

{ Any other relays which may be used).

b. Solenoid Test-Each solenocid on the
playfield is sequentially pulsed.
The solencid number displayed
identifies which solenoid is being
tested. The following chart lists
solenoid assignments.

A3 DRIVER BOARD

NUMBER TRANSISTOR ASSIGN.
DISPLAYED  ASSIGNMENT SEE SCHEMATIC
Sol.1 Top Left Domes Q60 -
Sol.2 Top Left Hole Q57/Q58 -

So0l.3 Bottom Left Dome Q54 -
Sol.4 Bottom Right Domes Q55

Sol.5 Top Right Hole Q61/Q62.- -
Sol.6 Ball Release Q63/Q64 -

So0l.7 Top/Right Side Domes Q56 --
Sol.8 Knocker _ Q53
Sel.9 Outhole Q59

STEP 18— SWITCH TEST

a. If all switches are open, "ALL
SWITCHES OPEN" appears in the
lower display. (Note: Slam
switch is not part of this
test.)

b. If any switch(es) are closed,
their corresponding matrix loca-
tion will appear sequentially in
the lower display.

STEP 19—DIP SWITCH SETTINGS

a. The status of the Control
Board (Al) switches appears in
the lower display.

DISPLAYED
HEXADECIMAL DECIMAL BINARY
0 0 0000
1 1 0001
2 2 0010
3 3 0011
4 4 0100
5 5 0101
6 6 0110
7 7 0111
8 8 1000
9 9 1001
A 10 1010
B 11 1011
C 12 1100
D 13 1101
E 14 1110
F 15 1111




Vil. BOOKKEEPING AND SELF TEST

CONTROL BOARD (Al) SWITCHES

EXAMPLE
O0FF  ON
(101 016) (0011)(0100) (900111 61) {0010){0000)
on
OFF
SW#12345678 9 16 11-------- 2 25--------32
DISPLAYED
Sw SW SW SwW SW SW Sw SW
1-4 5-8 9-12 13-16 {7-20 21-24 25-28 29-32

Checking Switches

1) Switch all odd number switches
to the ON position, and all
even switches to the OFF posi-
tion. Press credit button.
Display should now show:

12

2) Switch all even numbered switches
to the ON position and all odd
switches to the OFF position.
Press credit button. Display
should now show:

N

!

STEP 20--DISPLAY TEST

After a short delay, the
following characters will
appear sequentially in all
digit positions; O, +, X
and , (comma).

STEP 21 —MEMORY TEST

Each control based memory
device is checked. If all
are good, an "OK" will be
displayed.

If a memory chip located on
the Al Control Board is
defective, its number will be
displayed. 1f no devices are
found to be defective, "OKV"
is displayed in the lower
display. Then after a short
delay the Game Prom check
sum will be displayed.




Viii. THEORY OF OPERATION

This section will cover only the
differences between System 80A and
System 80B. Figure 1 is a block
diagram indicating the intercon-
nections between the modules of
System 80B.

A. CONTROL BOARD (A1)

The Piggyback Board eliminates
the need for the ROMS (U2-U3)
and the game prom (PROM 1) used
in System 80A. The new game
prom for each game is a 2764
EPROM labeled with the game
number. This device is plugged
into the Piggyback Board which
is soldered into the Control
Board.

The use of the Alphanumeric
Display eliminates the need for
219, 721, Z22, Z23, 224, Z25
(System 804 Display Control),
and connector AlJ3. The Control
Board transmits information to
the Display Board via a data bus
(DATA 0 -~ DATA 7) and control
lines (LDl, LD2, and RESET)

from Al1J2 to 144J1. The state
of the LDl and LD2 lines deter-
mine whether the upper or lower
display tube receives the infor-
mation on the data bus.

B. POWER SUPPLY (A2}

The new Power Supply develops a
regulated +5V DC only and sup-
plies it to the Control Board
(VCC), Display Board (VSS), and
Sound Board (VCC).

13

DISPLAY BOARD {A4)

This board takes the place of
the four and seven digit dis-
plays used in System 80A games.
During game play the upper dis-
play contains the scores of
players one and two along with
the ball in play (center). The
lower display contains the
scores of players three and
four along with the amount of
credits remaining (center).
During Game Over the display
information alternates between
the scores from the previous
game and the current High

Games To Date.

The Display Board incorporates
two vacuum fluorescent display
tubes and three display con-
trollers (Ul-U2-U3)., Each tube
consists of a filament, grids
(digits), and anodes
(segments). Ul controls the
digits of the upper display
tube. U2 controls the digits
of the lower display tube.

U3 controls the segments of
both tubes. When power is sup-
plied to the game, the Control
Board sends a negative going
reset pulse to the base of Ql.
This resets the display system.
The digit information is multi-
plexed using an internal clock
in Ul to control the refresh
rate. This makes it appear as
if all the digits are being
enabled at once.




Vill. THEORY OF OPERATION
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CONTROL BOARD . le DISPLAY SIGNALS )
o ﬁl o~ 0B, LD¢~LD3,
/ ® 6502 MICROPROCESSOR. P s ey |
3 ® MEMORY, 170 CIRCUITRY I 1
AND SYSTEM TIMING. e e ——
« POWER UP/DOWN CIRCUITRY. [
« MEMORY SELECT CIRCUITRY.
A24 ® BOOKEEPING CIRCUITRY.
RESET * OPERATOR OPTION SWITCHES. J3
BOARD e PIGGYBACK BOARD.
Js J4 r A4 a
DISPLAY BOARD
TO A4
DISPLAY BOARD - —————
o SLAM SWITCH I
{ FRONT DOCR)
NORMALLY oPEN)._: 45V DC
+5V DC - e —
(SOURCE) |__.___ —_—— e = ——
| Jz2 | TO A6 - ———— — TeCOIN CHUTE SWITCHES, 7 8.4V AC
SOUND | |-PLA~rBonRD SCORING | | (FRONT DOOR). : |
SWITCHES AND
a2 | By | ienea sy
SWITCH. | 2
POWER SUPPLY } | AND RIGHT ADVANCE { 32V AC
| Io+5v oc | SWITCHES (CABINET). J i
e o ot oo o o o — -_— b - —————— -
7 SWITCH MATRiX
$2vpc T T - - =T - === - - =
_ {UNREGULATED )
24 SPEAKER(S} r—-- -
Rl v BC «ALL LAMP, SOLENOID,
AUX‘I‘EMRY AUDIO OUTELT l RELAY AND SOUND !
POWER SUPPLY CONTROL SIGNALS.
- | o4-5v DC ! Al
I —_——— _ P3|—
_—J :-:VOLUME_! . I +5V DC —I=-1P1 Lili"xpﬂblsln'v\éR OUTPUTS
412V OC (REGULATED) l | CONTROL | {WHEN USED} Fo|—™
—12V OC (REGULATED) [_f?_‘fﬂ"zu u o U]
. UNAMPLIFIED AUDIC A A3
- e J DRIVER BOARD
(e rour souns | « CONTROL SIGNAL LATCHING
CHANNELS! 5 CIRCUITRY {FLIP-FLOPS).
o LAMP AND SOLENOID
LSSz 34_5_I TRANSISTOR DRIVERS,
\ » SOUND CONTROL CIRCUITRY.
TR SQUND 16 L e
FROM A3J2
TeknoCKER S1GNAL
+8v OC |  (SOLENQID B)
T L _(CABINET). ) S A
{ « PLAYBOARD CONTROLLED i LIGHTBOX
A6 [m————— ===7} LAMPSIGNALS L3-L35, |
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I SOLENOID SIGNALS, | | ¢ GAME OVER (@) RELAY SIGNAL. | 118V AC
go‘{.snoms 1,2,5, «TILT (T) RELAY SIGNAL. l GENERAL
| ND 9 11 ILLUMINATION
| » PLAYBOARD CONTROLLED | | ®SHOOY AGAN LAMP SIGNAL. |
LAMP SIGNALS L36-L39. ; | ®SOUND 16 SIGNAL TO SOUND |
Sttt by | “BOARD ( WHEN USED).
AC INPUT
POWER
{10V AC PLAYBOARD
50Hz/E0H2 » FLIPPERS, KICKING RUBBERS AND POP BUMPERS NOT

Al2
TRANSFORMER PANEL

® FILTER, TRANSFORMER, CAPACITORS,
RESISTORS, BRIDGE RECTIFIERS,
FUSES AND CONVENIENCE OUTLET.

®ALL +DC AND AC SOURCE VOLTAGES.

ACTIVATED BY Af CONTROL BOCARD ( SELF-ACTIVATION).
& 45V DC (POP BUMPER DRIVER BOARLD).

@ 6.3V AC GENERAL ILLLUMINATION,
PLAYBOARD AND FRONT DOOR.

® +24V DC, SOLENOIDS AND RELAYS.
® +6V DC, CONTROLLED LAMPS.
» +38v DC, FLIPPERS.

FIGURE |. SYSTEM 80B BLOCK DIAGRAM
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VHli. THEORY OF OPERATION

The Display Board is supplied
with 32V AC from the transfor-
mer panel. Voltages VGG, VDD,

and VCO are then developed from

this input. The transformer
panel also supplies 8.4V AC to
the display tube filaments.

The filaments are biased
9.1V DC above VGG (VCO) by the

commands from the game Control
Board, and a low level audio output,
which is sent to the MA-7867
Auxiliary Power Supply Board for
amplification.

The Sound Board requires three supply
voltages:+5V DC, +12V DC and -12V DC.
In addition a power up reset signal
is required from the Control Board.

zener diode VR1. Figure 2
shows the basic drive circuitry
and waveform for a single digit

and segment of the display. SYSTEM CLOCK

A 4 MHz oscillator is configured
with R11, R12, C14, C15, C22, XTAL-1
and T1. This 4 MHz clock is

divided by 4 to a 1 or 2 MHz clock
for both processor's clock input,
pin 37 of N1 and T3. A 250 KHz
signal from S1 pin 11 is the clock
for the programmable timer section
consisting of N5, HS5, T5 and K5,

pin 2.

Vss

10938
SEGMENT
DRIVER

V66

. DISPLAY
+  TUBE

10939
DIGIT
DRIVER

INPUT CODE LATCH SYSTEM

g _ Eight input lines from the Control
VJVVVLj- Board come in on A6P1 and are pulled
ﬂkﬁ#ﬁg; ! up by S1P1 and sent to the two input

' code latches A3 and B2, one for each
microprocessor system. A2, pin 8,
becomes a logic high when any of it's
inputs are low. This output is con-
nected to pin 11 of the input code
latches (A3 and B2). A positive
edge at pin 11 causes A3 and B2 to
latch the data at their inputs. A2
prin 8 is also connected to the clock
inputs of two flip flops, A4 pin 3
and A4 pin 11. When A2 pin 8 goes
high, both flip flops are clocked,
setting both Q outputs low.

DIGITAL,
ENABLE
PULSE

-

d ’—.\v/—-\

FILAMENT
BIAS LEVEL

FILAMENT
VOLTAGE

{

R

The Q
outputs, A4 pin 6 and pin 8, are
connected to both of the 6502's
active low interrupt request lines,
T3 and N1, pin 4. The Q outputs of
A4 will stay lowuntil the associated
6502 reads its input port therefore
clearing the interrupt.

FIGURE 2. BASIC DRIVE CIRCUIT

D. SOUND BOARD (1A6)

The MA-886-719 Sound Board consists
of two 6502 microprocessor systems,
2 dual DAC, input ports to receive




Vili. THEORY OF OPERATION

SYSTEM EPROMS

The sound board is designed to
accommodate different types of EPROMS.
Jumpers JP1l, 2, 3 and 4 should be set
to the proper position based on the
EPROM being used, (See Schematic
Diagram).

RESET

The Sound Board receives an external
reset signal from A1J2 pin 24. This
active low reset signal is pulled up
by R34 and sent to G5, pin 1 (2-input
AND gate). However, if a manual reset
is desired, pushing switch SW2 will
reset the processor.

MAIN SUMMER

The main summer consists of R13
through R17 and Bl, pins 12, 13 and
14. Bl pin 14 is the main output

16

from the Sound Board, at A6P2 pin 9,
and will swing plus or minus 5V peak
to peak.

E. AUXILIARY SOUND BOARD [A20}

The Auxiliary Sound Board MA-1033
consists of a ¥YM2151 (Ul) sound
generator, a YM3014 (U2) DAC, and
a LM324 op-amp (U3). The master
sound board (A6), controls the
YM2151(U1) sound chip by seéending
commands via the data bus of the
master sound board's T3 micro-
processor. The YM2151 responds to
these commands and serially sends
sound data to the YM3014 DAC by
means of the CLK, 8D, and SH2 lines.
The DAC converts this serial data
into an analog signal which is
buffered and amplified by U3, a
LM324 op-~amp. This analog signal
is then sent back to the main
summer of the master sound board
(A6),

\



A. PRINTED CIRCUIT BOARDS
ARE DESIGNATED AS FOLLOWS:

Al
A2
A3
A4
A5
A6
A7
A8
Al1l
Al13
Ale
Al17
Al19
A20
A22
A24

Pri

IX. GENERAL INFORMATION

- Control Board

- Power Supply

- Driver Board

- Display Board

- Auxiliary Power Supply
- Sound Board

- Diode Board

- Pop Bumper Driver Board
- Auxiliary Lamp Driver

- Resistor Board

- Transistor Driver Board
- Diode Board

- Switching Diode Board

~ Auxiliary Sound Board

- Reset Board

nted circuit board connectors

17

B. WIRE COLORS ARE SHOWN

AS NUMBERS:

DO WO

Black
Brown
Red
Orange
Yellow
Green
Blue
Violet
Gray
¥hite

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

will be labeled AX-JX. For example,
A3-J4 is the connector J4 on the
driver board (A3).
C. FUSES
TRANSFORMER PANEL FUSES
F1 Sound/Speech Power Supply (A6)... 12V AC .... 1/2 Amp
F2 Power Supply (A2)......¢.cvvn... 10v AC .... 6-1/4 Amp SLO-BLO
- F3 Display.....eieerseeneenennnennaa 32V AC 1/4 Amp SLO-BLO
F4 Solenoids (+24V DC).............. 28V AC 8 Amp SLO-BLO
F5 Controlled Lamps..........000on.. 8V AC 10 Amp SLO-BLO
F6 Playboard Illumination.......... 6.3V AC 8 Amp SLO-BLO
F8 Primary Power..........iivivue... 110V AC .... 5 Amp SLO-BLO
220V AC .... 2-1/2 Amp SLO-BLO
F9 Display Filament................ 8.4V AC .... 1 Amp
FOA Display Filament................ 8.4V AC .... 1 Amp
F20 Input Line...........cc.iiununn... 110V AC 8 Amp SLO-BLO
220V AC 4 Amp SLO-BLO
PLAYBOARD FUSES
F10 Outhole................... 1 AMP SLO-BLO
F11 Top Left Hole,
Top Right Hole,
Ball Release.............. 1 AMP SLO-BLO
F12 Left Pop Bumper........... 2 AMP SLO-BLO
F13 Right Pop Bumper..... vered 2

AMP SLO-BLO 2SSt/ M5




D. COIL CHART

IX. GENERAL INFORMATION

SOLENOID COILS

PART GENERAL RESISTANCE NUMBER WIRE WRAPPER
NUMBER USAGE {OHMS) OF TURNS GAUGE COLOR
A-1496 KICKING TARGET 295 635 #23 Yellow
KICKING RUBBERS
POP BUMPERS
A-4893 UP KICKER 2.1 535 #22 Red
POP BUMPERS
BALL KICKER
UP KICKER
KICKING TARGETS
POP BUMPERS
CONTACT KICKER ,
A-5195 KNOCKER 11.6 1305 #26 White
HOLE KICKER
OUTHOLE
A- 16570 BALL RELEASE 15.5 1450 #27 Green
HOLE KICKER
A-17875 FLIPPERS 2.8/740 560/1100 | #24/3) Yellow
A-17891 5 BANK RESET 335 850 #22 White
A- 18102 3 BANK RESET, 9.0 1430 #24 Red
7 BANK RESET
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 1.55/35.5 450/900 | #22/31 Red
A-21741 UP KICKER 25 575 #23 Orange
A-25959 FLIPPER (48V DC) 3.85/202 | 720/3325 | #24/33 Red
A-26646 FLIPPER (48V DC) 4.57/201 725/3470 | #25/33 Blue
A-26649 SKULL 28.5 1524 #30 YELLOW
RELAY COILS
A- 16890 Q AND T RELAYS 2310 4000 #35 Orange
A-20558 GATE RELAY 156.0 3400 #34 White
A-18642 MEMORY/ 58.0 1590 #33 White
: DROP TARGETS
A-19508 MEMORY/ 35.0 1250 #32 YELLOW
DROP TARGETS

*Coils may vary from game to game. Check game manuai for exact coil usage.
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WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

A8P1
("] +5v DC INPUT

—— g

5 )
+J ca J. c2
tov 29 12K, 5% 2 $ 220, 5%
SN74121N 174w SN7416N < 14w
14
1 e o
L $Yor 3—1>—4¢ 2N6057
4 |LP0P BUMPER SWITCK iNPuT 1oV s—>o—{s CR2
9—{>o—1s IN4148
11 10
13 12
7
o | POP_BUMPER SOLENOID GROUND BUS
, LLRoP_BuMPER soLENOID iNPUT
¢ |Loc_srouno
1

POP BUMPER DRIVER BOARD {A8) SCHEMATIC DIAGRAM

POP BUMPER DRIVER BOARD (A8) COMPONENT LOCATION

® 0

HHIHU &

+ CR2

Too T¥\g
O

ﬁo
8o
40 P1
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POP BUMPER DRIVER BOARD (A8) PARTS LIST

REFERENCE DESCRIPTION PART NUMBER
POP BUMPER DRIVER BOARD A-19741
C1 Capacitor, 1 UF, 50V, Non-Polarized X0-294
c2 Capacitor, .01 UF, 100V X0-202
c3 Capacitor, 4.7 UF, 10%, 10V
Tantalum, Axial X0-226
C4 Capacitor, 47 UF, 10V X0-227
CR2 Dicde 1N4148 X0-~261
P1 Connector X0-879
R1 Resistor, 10K chm, 1/4W, 5% X0-18
R2 Resistor, 12K ohm, 1/74%, 5% X0-9
R3 Resistor, 220 ohm, 1/4%, 5% X0-21
Q1 Transistor, Darlington 2N6057 X0-311
Z1 IC SN74121N X0-417
22 IC SN7416R X0-405
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— X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

" %vccwsvl 27| e |
¢ ; 28
l == OiUF vee ; Vee
50V VPP |
{2 4_GND 14) enD
| =
o1 &BABI2 1 |
1o LBABIE 23| )
1o 82810 o |
22 A9
l
23 :? 2: A8 I
1 A7 |
2 o1 =3 PP
U s 5| 4 |
_ . %m 6|,
A3 7
FROM/TO 5 I A 2?;4 |
CONTROL somn< ¢ & A2 8i,» GAME PROM
(U3 SOCKET) 7 § Al |
A0
ﬂ |
: DB
7
o o |
5
15
1a 4082 |
|
— 13 3283 I
1} GoB2
0 &8 I
o 4.DBO
} | vee l
I 14
Zoi BAB13 1 I>° 2 l
N\ 3 Dc 4
I 5 & |
A2
| 7404 S 8
- | INVERTER " ©
13 12 I
| Tt CONTROL BOARD (A1)
- . | PIGGYBACK
| _ T __ __ __ _i SCHEMATIC DIAGRAM
CONTROL BOARD (A1),
PIGGYBACK
COMPONENT LOCATION
R
iIs ol
s 3 CONTROL BOARD (A1),
Af : g PIGGYBACK
GAME [l B 8 PARTS LIST
PROM )
Q| g REFERENCE DESCRIPTION PART NUMBER
ol Control Board (Al), Piggyback MAGBO
o} Al Game Prom, 2764 XO-489
A2 IC, 7404 Inverter X0-402
Cl Capacitor, .01UF, +80% -20%, 50V X0-229
Socket, 28 Pin X0-~-536
Header, 12 Pos. {2) X0-858
Bumper (3) RP1
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
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CONTROL BOARD (A1} PARTS LIST

REFERENCE  DESCRIPTION PART NUMBER REFERENCE  DESCRIPTION PART NUMBER
- R47 Resistor. 24K ohm, 5%, 4\ XO-10

Bat 1 ::Nm?;‘ 630‘:\7?-(: AD :Aojéas 3 SWN-Sw/e Dip Switch 1008-692 XO-505
L rery- 3. - TClI Socket, 40 Pin 640379-3 XO-530

Ct Capacitor, 100 mfd, 10V XO-21 ul CPU R6502 P XO- 360

C2, C4, C5, Capautor. O mia, SOV X0-229 04, US, U6 PRIOT R6532P X361
ce-Ciz2, VRI Diode-3.0V, 5% INS2258 or INS987B  XO-269
C15-C24, 'y Crystal. 3.579545 MHZ XO-456
€26, C27, a IC-Cmos-Dual 1 Shot SCL45288E XO-414
C31-C35 22 IC-Duai Flip Fiop SN7474N X0-423

C3,Cl4, C25,  Capacitor, . mid., S0V X0O-230 73,21, 212, IC-Hex Inverter SN7404N XO-402
C30 216, 217,

C36 10 mfd, 10V, TNT-AX CAP XO-209 226, 227, 234,

CRI-CR35 Diode, GP IN4148 XO-261 235

Q! O4 Transistor-PNP MPS-A 70 XO-309 24 IC-Cmos-Quad 2 Input

02. O3 Transistor. NPN [Motorota) 288400 X0O-313 “And” SCL4081BE XO-40!

R1, R6 Resistor, 3.0K ohm, 5%. "a\¥/ xX(G-23 Z5 1C-Statc Ram S5101-L XO-356
R11-R24 77 IC-Hex Irverter SN74LS04N XO-418
R42  R45 " ZB IC-2 Input “Nor SN7402N X042
R46  R4B. 29, 213, 214 IC-2 Input “Nand” SN7400N XO-420

’ ’ 210 IC-Open Collector irverter SN741S05N  XO-411
ﬁ?ﬁ , Réﬁz , 215 IC-2 Input "Or” SN7432N XO-407
- ) =D Fli 75N

R2'R34-RAI  Resistor, 4.7K onm, 5%, "W X0 7 75 (416 Doconny SNTIEAN X0 409

R3, R43, 49 Resistor, 5.6K ohm, 5%, '«W XO-19 728 IC-2 to 4 Decoder SN7415139N XO-419

4. RS, R44 Resistor, 2.0K ohm, 5%, "\l XO-14 729, 730 IC-Hex Inverter—OC,/HV SN7416N! XO-405

R7 Resistor. 62 ohwn. 5%, %W/ X0-3 73! IC-2 tnput "And” SN7408N XO-404

R8. R50 Resistor, 180 ohm, S%, "W/ X0O-24 732 iC-Hex Buffer—OC SN7417N XO-406

R9 Resistor. 1K ohm. 5%, "W/ XO-5 536 IC-Crmos SCL40E9R XO-424

RIO Resistor, 2.7M ohm. 5%, "4\ xXC-13 Socket 24 Pin 640361-3 XO-529

R25-R33 Resistor, 620 ohm, 5%, '"4\X/ X0O-4

22

CORTROL BOARD (A1),PIGGYBACK MA68S




— Am

23
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

DRIVER BOARD {A3) COMPONENT LOCATION
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_ @ WO 45 \ (ml D I[]uzr[[] [Ems D[] DU D
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Q32 024 016
wO mlﬂ wlﬂ i O O DD [[lozs [l mms m U7 ata®
woff] Dﬂuml % mozs 1 l[]aﬁ I] [ﬂ Ow Ou
3O w0 VUG WA D
~0 - R:!n‘m M o nsz * R24  R2} R 5 ©
LA IIIIIIIIIIIIIIIIIIIIIIIII = J
J \
DRIVER BOARD [A3) PARTS LIST
REFERENCE DESCRIPTION PART NUMBER
DPRIVER BOARD MA-295
Cl ’ Capacitor, 10 mfd | 10V Tantalum X0Q-209
C2-C19 Capacrtor, 01 mfd, SQV Ceramic X0-229
CR1, CR5, CR6 0node—Siicon IN4I48 XO-26!
RI-RS3, ROI, Resistor 10K ohm, %, '4W XO-5
RS5. RS6. RS8. RS9
R54. RS7. R&O Resistor, @1 ohm, 5%, 1w xX(O-158
Ql-CG4. Q13- Transistor. NPN. Darington MPS-U45 XO-306
Q32. 045-Q52,
0%4-Q57. Q61.Q63
05-Q12. Q33-Q%44  Transistor. NPN. Darlington MPS-Al3 XO-304
Q53. Q59. Q60 Transistor, NPN, Darington 2N604 3 XO-303
Q58, 062, Qs Transistor. NPN, 2N3055 XO-301
Z2I-212 IC-Quad "0" tatch Flip Flop SN74175N XQ410
213 1C-Hex inverter SN7404N X0O-402
Insulator-Thermalloy 43034 X0-~523
Jumper (3} X0-469
NOTE:

1. JUMPER WIRES REPLACED DIODES CRZ,
CR3I AND CR4 FOR SYSTEM BOA AND 808 GAMES.

2. TRANSISTOR TYPES MPS-U45 AND
NSD-U48 ARE INTERCHANGEABLE.
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X. WIRING AND SCHEMATICL
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TIC DIAGRAMS, PARTS LISTS

] +5v
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LAMP
GND.

L44

F jL45

Qa7
10 R47 MPS-U45

45
2 @
Q46
7 Ra6 MPSU4SEE 2

P jL46

Qa8
15 R48 MPS-U45€ f;

M JLA4T7

Q4%
3 R43 MPS-U45EE E
\

E jL4s

H gL49

Q50
6 R50 MPS—U45§ El

0

LSO

Q51
11 RS MPS~U45§E

L5t

Q52
14 R52 MPS-U4§<§;E)

1. RESISTORS ARE 1000 OHM, 5%, I/4W.

2.CAPACITORS ARE .OlUF, +20%, 50

V.

I INTEGRATED CIRCUITS ARE SN74175N.

4 IUMPER WIRES REPLACED DIODES CRZ,
CR3 AND CR$ FOR SYSTEM 804 AND BO8 GAMES.

5 TRANSISTOR TYPES MPS-U45 AND
NOS~-U45 ARE INTERCHANGEABLE.
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DRIVER BOARD [A3)
SCHEMATIC DIAGRAM




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

TRANSISTOR DRIVER BOARD (A16)
COMPONENT LOCATION

TRANSISTOR DRIVER BOARD [A16)

PARTS LIST
REFERENCE DESCRIPTION PART NUMBER
Transistor Priver Board MA-1293
Assembly {1A186)
Qt,Q2,Q3 Transistor, MI2955 X0-799
R2,R5,RB Resistor, 4.7 Chm, 5%, 1/4W Xo-7
R3,R6,R9 Reslistor, 4 Obm, 5%, 5W XQ0-878
Pl 10 Position Cannector X0-879
Clrcuit Beard Support (4) MP-40
Jumper (3) X0-469

DIODE BOARD (A17)

TEM DESCRIPTION PART NO.
1 Diode Board Assembly (1417) MA-1216
2 Dicde, 1N270 (28) X0-265
3 10 Position Connector (4) X0-879
4 Spacer (4) 23894

DIODE BOARD {A17)
1
/

@'oooooooo 00000000 @

000Q0QO0O000 00000000

DIODE BOARD (A17)

ITEM DESCRIPTION PART NO.
1 Diode Board Assembly (2A17) MA-1314
2 Diode, 1N270 (12) X0-265
3 10 Position Counnector (4) X0-B79
4 Spacer (4) 23984




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
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LAMP BOARD COMPONENT LOCATION

B
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@DSM
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o AR\DS18
e DS17
~
=/ Dsi8
&
+6V DC
LR Qt 0S7 ' DSt
4,7k TIP32A R7 LAMP BOARD
3 © ‘g‘w"o @ PARTS LIST
REFERENCE DESCRIPTION PART NUMBER
DS2 Lamp Board Assembly MA-1303
D8 R8 DSP1 Header (16 Pin} X0-961
f?) 'éb 6@3 [ DS1-DS18 Lamp, #44 LAO
4 W Q1-Q6 Transistor, TIP324 X0-946
| R1-R6 Resistor, 4.7K Ohm, 5%, 1/4W X0-7
R7-R12 Resistor 30 Ohm, 5%, 2W X0-155
Lamp Socket {18) X0-862

R4
$4.7K  TIP32A DSto rio 0S4
/6w 4 —dg\a
W

I
I
I
I
I
I
I
I
DS9 DS3 ‘
|
I
|
|
|
I
I
|
|

6
{ R5 Q5
: $a.7K TIP32A iy Rit D3
Si/a4w b
30
a Iw
]
Sk TIRS2A asis Riz 0S8
3 17aw @-——:w—@—<30 !
>—6 I W
h — Al — — ——— Anb— — — — ——— ———— J
LAMP BOARD
SCHEMATIC DIAGRAM
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

_ 12V DC UNREGULATED INPUT

 AUDIO INPUT _,_J. c2
2 > F==_=f-=-=--- A 1.0UF
| up ! NT
$8hx \ AUDIO | ‘
S CH AMPLIFIER
st R 5 LM2002 ,
rd) } c3
1.0UF | +
L 35V i it
SR2  TANT. L
3100 b2 | 1000UF
5 ANALOG GROUND _ l | HEAT R4 23y
% | SINK :,522% Ny
I $1.0
. €i/2w
4
oy €
120 OUF Ades
ce “NO.1UF
+ 1 -1U
n
35v ' R5
iz.z
_AUDIO OUTPUT v
12V AC INPUT
cRi CR2
~14.5VDC R7

& &
c7
CR4 4TUF INA7a2 A
12V AC RETURN +I 50V 12V, £5%

_ —12V DC REGULATED OQUTPUT (SOURCE)

-

_ +24V DC UNREGULATED INPUT . _ R8

1N4QO4 l gﬁ, VR2
+| ca IN4T742A
gg F 12V, £5%

iw

__ 12V OC REGULATED OQUTPUT ( SOURCE)
DC GROUND

AUXILIARY POWER SUPPLY (A5)
SCHEMATIC DIAGRAM

AUXILIARY POWER SUPPLY [A5)
COMPONENT LOCATION

AUXILIARY POWER SUPPLY (AS5)

PARTS LIST

REFERENCE DESCRIPTION PART NUMBER

suxiliary Power Supply MA-~1017
C1,C2 Capacitor, 1UF, 10%, 35V, TANT X0-715
C3 Capacitor, 1000UF, 25V X0-874
C4 Capacitor, .01UF, «80% -20%, 50V X0-229
[oF) Capacitor, 0.1UF, +80% -20%, 50V X0-230
Ce Capacitor, 470UF, 35V X0-284
Cc7,C8 Capacitor, 47UF, 50V X0-210
CR1-CRS Diode, 1N4004 X0-254
R1 Resistor, 2.7K Ohm, 5%, 1/4% X0-6
R2,R3 Resistor, . 100 Ohm, 5%, 1/4W X0-28
R4 Resistor, 220 Ohm, 5%, 1/2K¥ X0-185
RS Resistor, 2.2 Ohm, 5%, 1/4W X0-595
R6 Resistor, 1 Ohm, 5%, 1/2W X0-593
R7 Resistor, 100 Ohm, 5%, 1/2W X0-~52
R8 Resistor, 1K Ohm, 5%, 2W X0-627
Ul Auvdio Amplifier, LM2002 X0-550
VR1,VR2 Diode, Zener, 1N4742A, 12V, +5%, 1w X0-257

Heat Sink X0-472

12 Position Connector X0-879




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

AUXILIARY SOUND BOARD (A20)
COMPONENT LOCATION

2
[+ 4
= N
31 | (lefls RIBBON CABLE ORIENTATION
38 10
o S {Az20]
: o -} + AUXILIARY
P2 P3 co SOUND BOARD
©res ot uesines EAE

AUXILIARY SOUND BOARD {A20)

REFERENCE DESCRIPTION PART NUMBER
AUXILIARY SOUND BOARD MA-1294 =
€1,C4 CAPACITOR, 10UF, +80%-20%, 16V  X0-846 COLORED STRIPE
¢2,C3,05,C6 CAPACITOR, 0.1UF, +80%-20%, 50V X0-230
c7 CAPACITOR, 1S500PF, 5%, SOV x0-954 BN W AT w0 o T P
cs8,c9 CAPACITOR, 4.7UF, 10%, 10V X0-226 l] l]
cli CAPACITOR, 3300PF, 10%, 100V X0-600 UU| J aU{_g
C12 (R5) CAPACITOR, 1000PF, 10%, 100V X0-296 :
R1 RESISTOR, 10K OHM, 5%, 1/4W X0-18 {”‘}:E
R2 RESISTOR, 10K OHM, 1%, 1/4W X0-956 o Tl o
R3,R6 RESISTOR, 1K OHM, 5%, 1/4% X0-5 i
R4 RESISTOR, 1.8K OHM, 5%, 1/4W X0-37 m i
Ul IC, SOUND CHIP, YM2151 X0-882 o —
U2 IC, SERIAL DAC, YM3014 X0-883 LIE g Ak i
U3 1C, QUAD OP-AMP, MC3403P X0-953 . U
)
JUMPER, 22 GAUGE (3) X0-489 0 il
SOCKET, 20 PIN DIP X0-491 A '
SOCKET, 24 PIN DIP X0-529 e ™
RIBBON CABLE 25699 nl” T U
J rE ;
2 5 Py

ey | mun|

v . }ij sounp BoARD
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X. WIRING AND SCHEMATIC
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IC DIAGRAMS, PARTS LISTS

6 —-
5 L NOT USED
+
U3
= MC3403P
-
1— +12V
’ U3 U3
MC3403P MC3403P
‘ 2 12
, J + 14 4.08 R3
- 2 2~ aqur X
"‘lcza- fov
10UF R4
:I:,GV R4 MC3403P
AUDIO l
ci
T~ 3300PF
MAY BE LOCATE[L/ L
ON FOIL SIDE. =
c9
yt
_ — l
4.7UF
. , 10V ci2==(RS)
(0P IOOOPFI
~12v

AUXILIARY SOUND BOARD {A20) SCHEMATIC DIAGRAM
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
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] (X3 !
[ ] N —eT 1 '
- C1a01 8 A R k3 1y XTACT :
- sIP1 ] L, 1816
, ™ “s RSS 9 &
Ré 6 ¢t
- a3 63 53 332
) N 1 l
) 24
— 1¢L58
- e 5 21532
— =] 5 1564
. H 3 7< T see
- 2 01 I
n L /Yy
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*lo R - |
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@0
] - S4
o2 D T I
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. > 5126
;'_n |
Y 4
” i R
£ e |
-, 3
7 a
- = » « L | eyt porT BUS
iy S 3 — 55 *‘
“ 2 4 S
fez L} & ;
€34 () 65 15 I
3 [k
¥ T+ —F m S |
- Ro1 ]h‘ T
k™ €38 LN R33 |
? A
O o I3 re ‘o 31 O
fo &
W RS N I
] AGP2
SOUND BOARD {A6) PARTS LIST 54— +5v 0C
se—t ce
REFERENCE DESCRIPTION PART NUMBER REFERENCE DESCRIPTION PART NUMBER | - E%L\lf
L}
) Sound Board Assembly (1A6) WA-B8K-719 R61,R62,R63, Resistor, 33X Ohm, 5%, 174% X0-43 ‘. -
C13,Ca7 Caraciror, 1UF, 20%,50V{Non. Palar.) XO0-716 R&64 |
ca.ca 1o Capacitor, 1QUF, 20% 25V (Turtalum) XO-1237 R59, R60 Resistor, 100K Ohm, 5%, 1/4¥ X0-45 1 T0 S4-1%
C18,C14,024 R4S Resistor, 27K Ohm, 5%, 1/4% X0-11 4 : +12V DC
€33,C34 AND AZ 1C, 7430, 8 Input NAND Gate X0-543 | +| c1o
THREE A3,D2,85 §iC, 7418374, Octal "D" Flip Flop X0-96 | 1QUF
UNMARKED Al IC, 741874, Dual "D Fiip Tiop X0-434 ! 125"
CAPACYTORS A5 IC, MC3403P, Quad Op-Amp X¥0-953 .
Cil,Ci2 Capacitor, 10PF, {80%-20%, 50V X0~ 635 Bl IC, MC34Q3P, Quad Op-Amp X0-953 i
Cl4,022 Cipavitor, 23PF. 10%, 100V X0--396 E2 IC, AD7528J, Hultiplier DAC XO-647 | SROUND (DC)
C15 Capacitor, .047UYF, 20%, 50V X0-638 G3 IC, 74L8377, Octal "D" FlLip Flop X0~-97 | g —
c21 Capacitor, 22FF, !0%, 50V X0~6a3 G4,T1 1C, 74L804, Hex Iaverter X0-418 |
28 AND Capacitor, ¢.1UF, +80%-20%, 5QV X0-230 G5 IC, 74HCO8, Quad 2 Input "AND" Gate X0-872 2+———e
FIIWRTKEN A2, A3 IC, 6l16LP-15, 2K X & RAK - X0-928 ! <=
~ UNMARKED 115,K5,N5 1C, 74L5161, Synchronous Presettable X0-440 \
CAPACITORS 81,T5 Rinary Counter |
C31,C32 Capacitor, 0.1UF, 10%, 50V X0-784 X2,X3 1C, Specified Per Game '
. C35 Capacltor, 1Q00PF, 10%, 100V Xo-296 W2 1C, 74L3245, Octal Bus Transcelver X0-79 1 T0 S4-18
C36 Capacitor, 2200PF, 10%, 100V X0-289 N1,T3 IC, 65024, CPU X0-893 !
C38 Capacitor, .DO33UF, 10%, 100V X0-8Q0 52 1C, 74L5139, Dual) 1 af 4 Decoder X0-419 3 —12¥ DC
c39 Capacitor, 220PF, 10%, 100V X0-694 83 IC, 74IlCT245, Cctal Bus Transcelver X0-891 | c19
- D1 Diode, MY5752, (LED, Red) X0-270 T4 IC, 74LS13R, 1 of B Decoder X0-437 | +1 JOUF
R5,R9,R10, Resistor, 1K Ohm, 5%, 1/4% X0-5 s1p 1 Resistor Pack 8 x 1K Ohm X0-493 | 25V
R27,R28,R31, sW2 Switeh, Pushbutton X0-897 '
R33,R35 XTAL 1 Crystal, 4 MHZ X0-366 | \
R6 Resistor, 240 Ohm, 5%, 1/4% X0-173 A6P1,AGP2 Cotnector (2) XO-879 1
R11,R12 Hesislor, 470 Ohm, 5%, 1/4% X0-35 9¢ { AUDiO OUTPUT .
_ R21,R25 Resistor, 3K Ohm, 5%, 1/4W X0-23 28 Pin Dip Socket (2) X0~536 A 1 ANALOG GROUNO il
R16,R17,R58  Resistor, 10K Ohm, 5%, 1/4% XO-18 Jumper, 22 Cauge (6) X0-489 8
R18 Resistor, 6.8K Ohm, 5%, 1/4% X0-8 20 Piun Dip Socket X0-491
R20,R34 Resistor, 4.7K Ohm, 5%, 1/4¥% X0-7 — — — — —
.~ 35
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X. WIRING AND SCHEMAT

REG
0PT.) +5v
| O—
c21 +ov $ DATA BUS 1
R51K  JP2 4P
WZ  22pF hio i LOCATED ON ¢4 o 2764/ 27286 | A4
€15 R i:ﬁ}tf_o-.' FOIL. SIDE. LS04 12 2128 -
270 swzo 3
D47 UF 2
3 0 ! 1 . +5V
R - % 17, o |se AgoEse
T 33FF T -
HCO8  sd%e I v R/W Aa 7
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zzoprI T0 54-9 13 A2
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F5V 89024 37
€9 2Myz a5
ST D LRI - NCO8 Slimn  Ad
' a N Y
1K $1K 31K $1K 31K $1Ki 3 . a2
3 { QA
b--F--1--1--t--}-- ac
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fss o7 25 o OF Lo 13157 AR
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ROY D4 B85 45| 1%{ 04 D4
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= D2 83 a3 b2 p2
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JERL JP7 R20 02 A4 AIS HET245 13 CE
‘5 4.7K 39 [24 |25 19 20 '
; ; |
. 2
[ = '
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i 1430 3
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5
F
l_-">|:|.|( TR Mhek CRfS
Ad Ad
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Q OV
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Al4 27128
— gl
+5v Loo4
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1t B 34 fus 2 21
* ulp Sloim v Rw Y A
[ 5lon M9 IThek a3
b 3 Y M 31 %0 xiz 22
Q2 BIN res a2
a2 Sam PEN 410 at0
8% 2heLx  CLR {1 as H
el 9 A7 :
o7 LS374 —qLo TEN 85024 A6 15
. RCO 2Myz A5 16C
05 13 — ™ a3 |t
— A
D4 =1 i
D3 © v a0
p2 12 8| TEN 26 18
D1 Qs 15 s DIN PEN R27 gz 2y 17
o7 CIN  CLR ™ 56T ¢
D3 D5
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EMATIC DIAGRAMS, PARTS LISTS

|21 20

»

-~
sd
—
vy
o

My === =7"7 '
I OPTIONAL CIRCUITRY | I
| 70/FROM | I

| DATA BUS 1 SV :
} D7 ) +H2v I I

| : A
FROM T3-40 I

| o 4 |
FROM $2-9 I

t FROM G3-2 |

° FROM G3-5
| —s— FROM 51-2 | I
| I |
-J |
K

>+ 5V |
c11 +i2v I
10 PF I
21 20 63 [
wE OE g |
12 ¥ |

#10 c36 .0033UF
a8 N2 2200rF RE4 I

ac 6118 * 0y
323 150ns TN g T |
2l T |

AS
Mc;zoy MC3403p |
TO 5417 I
}Lnse |
& 10K |

R16,10K
w ml.ivox I
+12v I
{NOT USED) |
1 L +| ‘
B :.?xl
Yy

v 1 'zoé’\f -12v I
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X. WIRING AND SCHEMATI

OPTO LED TRANSMITTER BOARD
SCHEMATIC DIAGRAM

°Yy YUEYYY- sUYYYUBUY yug-

Mﬁ—;;z - = = I
| iMA-1330 ) |
| | | |
R |
| i N |
l I
_________ I
| i’nx LLT c;rtoum:&:;2
I ! R 5 GROUND|
I i : = m-:v? r g §F ¥y 8 8 F F y ¥
I : é RX 2
| MA-1331 {
L - __1
OPTO PHOTOTRANSISTOR
RECEIVER BOARD
SCHEMATIC DIAGRAM
OPTO PHOTOTRANSISTOR
OPTO LED TRANSMITTER BOARD RECEIVER BOARD
COMPONENT LOCATION COMPONENT LOCATION
@ ° @ -
o 2]
O O
OPTO LED TRANSMITTER BOARD OPTO PHOTOTRANSISTOR
PARTS LIST RECEIVER BOARD
REFERENCE DESCRIPTION PART NUMBER PARTS LIST
REFERENCE DESCRIFTION PART NUMBER
Opto LED Transmitter Assembly MA-1330
Plastic Transmittexr LED X0-994
Opto Phototransistor MA-1331
Receiver Assembly
RX Plastiec Phototransistor X0-9983
DESCRIPTION PART NUMBER
Bracket And Optic Boards Assembly MA-1332
Optical Switch Bracket 26680
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C DIAGRAMS, PARTS LISTS

[wa-t329
I

FROM
PLAYBOARD <
A1

+5V +5v
U1
R2 74LS00 R4 +5V +5v
K 4.7k
+5v T A
R3 |12 | s a A
3« ur ol Ut JoSban 5| vt oSan
STROBES | 13 0 M 5| 10K
+5vV az_ 7
KEY wes-a70 |
2 R7
RETURN 6 IV 4.7K
1 >
1N270 R6
27
+5V
L ¢
0.1UF
<
1— NOTE:

TX { TRANSMITTER)

RX (RECEIVER)

ALL RESISTORS ARE 5%, 1/74W.

OPTICAL INTERFACE BOARD
COMPONENT LOCATION

@E

(=]

)

[ 1]

P

u1 M- we m
o Cxaoa Taxc
K

) —

1

Q

OPTICAL INTERFACE BOARD

PARTS LIST

REFERENCE DESCRIFTION PART NUMBER

Optical Interface Board Assembly MA-1329
AP1, AP2 S Pin "Right Angle" Header X0-996
C1 Capacitor, 0.1UF, +80-20%, 50V X0-230
D1 Diode, 1N270 X0-265
D2 Diode, MV¥5752, (LED, Red) X0-270
Q1 Transistor, MPS-A13 X0-304
Q2 Transistor, MPS-A70 X0-309
R1 Resistor, 10K Obm, 5%, 1/4VW X0-18
R2,R5 Resistor, 1K Chm, 5%, 1/4W% X0~-5
R3 Resistor, 3X Ohm, 5%, 1/4W X0-23
R4,R7 Resistor, 4.7K Ohm, 5%, 1/4W X0-7
R6,R8 Resistor, 28 Ohm, 5%, Ll/4% X0-997
Ui IC, Quad “AND" Gate, 74LSQ0 X0-427

Support, SRS-8-8N, (2) 23984

39
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

DISPLAY BOARD {A4) COMPONENT LOCATION

[ o) DS1 1 9 2 10 18

Wz A NN g N NZ NzE NN N N8 INZE N2 S N2 NI N2 7
AN JANL VNG JINE DAL JANE AN JANE, AN JANE DA VAN DAL, AN, DT JAINT NI VAT, 1D 1IN

' o e o
r r 4 r L4 L4 r 14 r [ 4 ’ 14 r r

DISPLAY BOARD {A4) PARTS LIST

REFERENCE DESCRIPTION PART NUMBER
Display Board Assembly MA~-998

C1 Capacitor, 470UF, 50V X0-847

c2,C3,C4 Capacitor, 10UF, 16V, +80%-20% X0-B48§

C5,C6 Capacitor, .01UF, +80%-20% X0~-228

c7 Capacitor, 0.1UF, +80%-20% X0-230

CR1-CR4 Diode, 1N4004 X0-254

DS1,DS82 Display, Alpbanumeric X0-901

Q1 Transistor, PNP, Reset Driver, 2N3906 X0-588

R1 Resistor, 1K Ohm, 5%, 2 W, WW X0-627

R2,R4 Resistor, 10K Ohm, 5%, 1/4 W X0-18

R3 Resistor, 22K Ohm, 5%, 1/14 W X0-42

R5,R6 Resistor, 3K Ohm, 5%, 1/4 ¥ X0-23

SIPL Resistor Pack, 11 Pin SIP, 4.7K Ohm x 10 X0-869

u1i,v2 IC, Digit Drivers, 10939P X0-841

u3 IC, Segment Drivers, 10941P X0-842

U4,05 IC, Hex Buffer, 74LS367A X0-444

YR1 Diede, Zener, 9.1V, 1N4739a X0-881

VR2 Diode, Zener, 15V, 1N4744A X0-843

A4P1 i2 Position Connector ¥0-~-880-124

A4P2 9 Position Connector X0-880-097
Tape, Neoprene (2) 24290

40
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X. WIRING AND SCHEMATIC

————— - — d—— — — —— i —— — — — —— — — — — — — — a— =
_‘r‘ re—
V4
T4LS3687A —
Q1 HEX
RESET +5v  BUFFER _,w‘ﬁ_vw
L b our :
< 39
- =15V {Vpp) ——|MASTER 0
+5v 36 0
45V —— Vss D
D
—a3v 2y
D
5 LD D
b
D
D
D
o
8 0
9 D
L Dby %—— {MASTER) D
0
D
0
0
0
DATA 5
10 Sap
11 §oaTA 8 sIp
CLK
12 [|LOATA 7 =
DATA~LOAD
SCLK-DIS
l M J1ofs [a [7 |e |5 |4 |3 |2
| ~rrrrrrror-rrr
: > § > > > -3 > E 4
I EEERERERERE
) 1
1
{ e AR CEET RS ST e i us
SIP1 T4LS3I6TA '
A4P2
47K X 10 HEX fabea e f
° BUFFER t f T T T t"
3 ~= +5V DC (Vgg) o lit j1e [1i7_[is J2
ca | + !
oot —
18Y —43V DC —15vDC
= Voo Vob
& { SOURCE) {SOURCE)
CR2 Rt K B.4VAC
B AAA
=S 2w
CR3 CR4 ¢ VR{ JLcz VRZ c3 8.4VAC
32V AC RETURN +] ATOUF ING739a T 1OUF IN4T44A T 1OUF RETURN
[ Lsov 9.1v 16V 5V i6v
5 Veo
R2
10K
SEGMENT
B.AVAC {ODISPLAY FILAMENT
{OISFLAY FLANENT) IDENTIFICATION
8.4V AC RETURN (DISPLAY FILAMENT)
I NOTE:
1. UNLESS OTHERWISE INDICATED, RESISTORS
' ARE £5%, 174W,
2.SIMILAR SEGMENTS OF EACH CHARACTER
| ARE INTERNALLY WIRED IN PARALLEL. OO
8.4V AC
T
DISPLAY BOARD (A4} | [7 com

SCHEMATIC DIAGRAM | _ __ _ _ __ _ _ _ _ _ __ _ —




1C DIAGRAMS, PARTS LISTS

%j D82 ﬁ,

021022 D23D24025 DagDa7l2g D2g030 D3 D343 03503703003994

LLJ‘ngzs ?zdzstzs?g?zs 129 T:';OTZA ?32 fzua ?34?35135?37?30

. |
d —18V - Voo POR CUR AL I
;b D| w g |}2,'ﬁ
> 0, +5V(Vgg) W MASTER Doy '
3 D D
. Di +5v «22ygg Don . [
- Ds 35 D25 —15V -—
a —43y a2y » ~ ;
EI- bg ® Dze + 5V - a
- 07 tp Der s b I
;" Og Dag — 43V --—— ¢
. > Dy D29 d |
* Do D30
. (" bBpa—S e I
> Oy 7 u2 D3y us f
> Dyp DB "'_s 10939 D32 10941 g |
™ Dy3 DB, -— DIGIT D33 SEGMENT h
> O s/ DRIVERS D34 DRIVERS |
> D5 DBxw—1  {SLAVE) i
= Oy DB4 w12 i |
> D7 DBg - } I
> Oig DB, w12
“» Do 6 13 ™ I
> Dag \, DB7 *+—— n
3 ’ i
2 DATA-  SCLK-
LOAD DIS
8 38 I
o I
j m— ] |
: |
f9gh i g kI mmn A coul—%¢ DS1 Dy 0, D3 Dy D5 Dg Dy By Dg Dy Oy DygD1314Bys Dyg D7 Dy Dpo Po¥
s !
slzlels Tals lafs Jial7 2[ 3 isizo?z: tzzizs 1:4+zsfza}z1rfza 129130131 faz ?33 fufadsefa?fae
Oy Dyg D7 Dig Dy Dpp ' l

D3y O3z Dys Daa Dss Dss 037 Pag




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

| +151V

AZePZ A244) AZ4PI 8

,s<:1m| Doy iRQ ::ggK
: ' i HRs et n

]

"f";“““ﬁL ) ' us N
L 3 ' L_s 2 cf® 1ov
¢ 17aw ¢ : <=

'r £:7<§ SOURCE ‘g S W I ) R N
: H : +
: ) : =54y gns +5V
' : 1 (pC) 1ov " 4

. s T iy ¢ | GROUND
atret E : : = 10 Ls % T Sr
1 1 b
i E E A ﬁa v!g:fc . ;[
‘e 511 , | GROUND PLANE 1 uza T Sker
. AN 2] usp B2 iy i 3
¢ : 1 >
H 4 SR
70 i ; ! 1™ T Rour a2
GROUND ; : E 16V oND vz
; E : - JT_S 74123
t ——
1?(—@—l-<: ide¢ y WESET :} S uzc : 1
| 1N270
e e e e o e e — — — — — —— — —
RESET ANTI-STATIC BOARD SCHEMATIC DIAGRAM
RESET/ANTI-STATIC
BOARD [A24) ,
COMPONENT LOCATION
. T =2, v O RESET/ANTI-STATIC
U1 SN, BOARD (A24)
PARTS LIST
REFERENCE DESCRIPTION PARY NUMBER
Reset/Anti-Static Board Assembly MA-1143
A24P1 Connector, 7 Pin X0-879
ci Capacitor, 47UF, 10V, EL-RD X0-227
c2 Capacitor, 22PF, 50V, 20%, CM-AX X0-633
C3,C4 Capacitor, 4.7UF, 10V, TANT-AX X0-226
C5 Czpacitor, 10UF, 16V, E1-AX X0-846
c6-C8 Capacitor, .01UF, 50V, CM-AX X0-229
D1 Diode, 1N270 X0-2635
R1-R3 Resistor, 33K CHM, +5%, 1/4¥ X0-43
R4-R6 Resistor, 1K OHM, *5%, 1/4W X0-5
U1,U02 IC, 74123 X0-3588
U3 IC, 74KHCTOO X0-887
A24P2/ Cable Assembly MA-1144
42441
J1-J4 Jumpers X0-469
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
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X. WIRING AND SCHEMATK

A12PL
AYJ2 ASPF1 |222 IOEW()C
500] LA SOUND 16 ssol s -
[50] i . [22z ] +24voc
2 MULTLI-PALL RELEASE L2 IB?TI 2 ——
S | 2]
A3J3 [ < A3J3 DEJL
[133] [
: [5ee] ra DAMCE AGAIN 555 ox | [132] L12 _
S
A3J2 U
S[5it] 1s “C® SPOT TARCKT
L&) i22] 113
5| [322] e & L~ troOT TARCET 2s bl [rz=]]
(a)
| [533] % Y oy~ spor TAMCET
t)
10 344 | L8 i::‘) "B SPOT TARCEY m L14 Im
&) 22 !
a [555] ne & A= LPOT TARGET
2 52?7 | L10O — *I* SPOT TARCET
&/
S66] L1 =0- [i11] [i11]
a & 0" S$POT TARGET 2o | [TIT] 115 i),
a333 DPEJL/PL PSPL/JL
1727 | LAS 1?77 | "NT BONUS A i
16 14 © 1303 15 3
6| L19 I E “pe
|is 16 166 o @ [ § BONUS 13 Il.44| L1é i44 p
2 [333] L20 [337 2 ~g* BONUS
)
2ol [022] rat [322 s E\" "H™ BONUS
) 155] 17
10 1[3%9] raz faco o . =T~ BONUS 14 19911 ¢
23 L | ©
g l[311] 123 s, I Y ovrs- RONUS R2  MA1293 1A1GPL/,
T &f A3J6 im1eai/sPL[ 47K 3 [
o |[334] L2 %50, 000~ LOOP VALUE ) ’ 2 ot 4}"0 )
& SOL.7 %S
o [355] ras %} *100, 000* LOOP VALUE ' %S
2 [ [F77] 26 __ "130,000" LOOP VALLE I R y
L) 644 8
1y L[E56] 127 l:-'i =200, 000" LOOP YALUE 2 ’{m. ‘l 4 501 92 3
o .
v 533] Las o — R f !
S
« [[322] 129 Y prewr corgcr =5 23K B—{1
S - ;
o [[590] rao <2) k:is:mmml 3 Isotea L 5851 % = ;
BT Las <@ Eizx ROMUS MULTIPLIER .N‘lﬁ' soL.1 a
[54a] L3z b — E - .
5 6 (%)
< | [P55] vraa RICHT “2X= ROLLOVER 255
— & 14
A3J3
566 | L34 - hA3J4
K PISPLAY FEATURE AUARD" ROLLYER 2535 — Z00) sOL.2 ¢
> .
L L577] 133 ‘:) "SPECIAL" TARGET 13
L ] S
hA3J4 6 2Ll SOL.JY
N 700 L3 — “R" ROLLOYER 295] soL.€
f7o0] o .
2 [7] v ";f-o-' ROLLOVER 12
[Fzz] &7 [244] sovL.s
| [FFE] 120 & C= ROLLOVER 8
s [733] Las ':f “K= ROLLOVER
2 | S
R3J3 A3JI3 APV
7] e __ “EXTRA BALL" LEFT OUTSIDE ROLLOVER ol[zEe] 1 zes] [ 1.
S
5 | [F55] ned . “EXTRA BALL™ LIFT RETURN ROLLOVER =1 w0 =3
1<) a a|
| [756] uaa "EXTRA BALL" RIGHT RETURN ROLLOVER —
a3
2 L[T43] e E;J “IXTAA BALL" RIGHT OUTSIDE ROLLOVER
1¢5)) AIP3
o | [800] ras & LXFY  “LOCK= L 1[o33]
¢ | [B22] 148 RIGHT ~LOCK"
(4}
- |[666] rae ;}‘f LEFT =SMITCH™ 2 [oaa]
wl[E34] re2 RIGHT "SWITCH~
) s
glBir] 1ee = Not. USED o L[O77] Not used MA1330
B33 | L49 Not USED T O—
B ©r 6 TR ! ¢
rIUB77] S0 Not USED [ceB] Mot used AL NN
ra) 4
N [655] rs1 Y ot usep _' @i“bz o
Vi i g
A1ZP1 &7 Oo—
[, 1[255]_+evoc 14801 WA1331
IISSI OUTPUT
¢ 1[255] +evoc 1 '
" s 5 |[688] mNeuT cesvoo
1 iowfs «3VAC RETURN ™ 22> rmﬂlm‘?!m - 788 a| a 7ee 4 o?7? llw BUMPER SHa
[£2) RD
2 [[096]s »avac m—:ruml @ = FELYRPRRR10n 2l o|[78 335] cRowO
.
& | &)
066 |6 +IVAC " [cee] 2| o[58 T Frr]
IOES IS =3VAC I ouTPUT
IOG I WS'
- id 1 1 ) .
[T88] a7vac Not Used s | [698] INPUT ce3VDC) _
1o | [Z98] 27VAC RETURN Not Used RN TN [ |POP_BUMPER SH.
19 T -
¢ |[333] crouno

45



[1C DIAGRAMS, PARTS LISTS

ALJ2 A4JL A2J2 neaJ2
2411350] ResEr [Eoolf, | 3! ©98] + 5vDC seel [,
o L211] Lo1 sty , a6
[300] REtET [309]
haiaoa R Rt . "N" (s |[322] 12 [Fz=2]] , |1c>rl )
&) 3C40 ) A13P2
800 {v o]
& 2 |[60] pate o [8o5]] o L[190] 3zvac o] | ,
- g 2411 DATA 1 sl ¢ L |[[111] azvac merum [1i1]|
"2 -
) 3%&6 @ ,|[622] vata 2 ezz]| ., .| [F55]_veo ESi
1 [[532] saza 5 [33]] o o L[:22] 8-avec FrLy  [iz2 L
K3 e 10}244] DaATa 4 A I PN 1o |[143] 8.4vac [i23]] .
o . [324] [=44]
& 39 & 14 |195S | DATR S [e351f,, 201801
\5 | [E5%] DATA 5 886 ]y, , |1!]s]cnnmm -,
 —
R4 =u= 8771 PATA 2 877
- . o~ 9 12
& e © L 2] 12|
- T |
Ol O
- 2¢.0
1 - CTTTY 8 2332 141831 A3T6 181802
RS, ssrirgL 2| 3] zaz-19 2] s . SOL.3,4 & 7 2] :
DK & R e el 1 222le 1 L[7] 1RO-a7 B, aza2
ﬂ @ 4 38e° S 2 9] ro-11 5]

L Twaza 16 LB u | [5] rLaw-as =1] 5 6 2
EPL/L 1A8J1

b 9] Leo-43 el

o |[023 . TOP SIDE  DOME s ] ] 4 21[3] PoP BUNPER =] a

‘[@57 c | [B] raess Bl . 24801
@mcu-r SIDE DOME aioa - POP BUMPER i
&7 5] ras-a9 ]
[eez] o . BOTTOM RIGNT DOWE s 3 1AL
— ® I@;s-; o|[F) sor.1 a s E2l l!{ﬂ TRaws1STOR DRIvER [5] [
e DOTYON RicHT 5] soL.z fa] i
e7 J1e 8 CONTROLLED 1aMr  [5]

1o 1[0 . BOTTOM LEIFY poMT (1 2] soz.6 2] a 15 5
:' M E= “24vDC v ] soL.s 5l L. KICKING RUBBER [5] -
—{ 1} BOTTON LEFY [14] 10 R. KICKING RUBBER [3]

— < &) e7 B

[655] _ TOP  LEFT DONE °
©e?
’ TOP LEFT DOME 222 10
867
4
TOP LEFT HOLE
- T{A-5198)
& * TOP RIGHT HDLE ]277' COLOR CODE
(A-5195) Bl
1.
S sess mevess ) MR = | I B
f MEETTT ETR 1 [BROWN 16
‘Egmrnm 1.9 A | 2 |ReD 7
¢ $a-a A 3[ORANGE |8
A-<16570 assari- e e
2] 5 | [222
s
268 | M ] TiLT RELAY =T~ [e22] 222
of10 SN s 6| s
of o [F77 Ela | CAWE QVER RELAY “Q= | a o [358]]| i ([
- (A-16830>
388}l .| o |28
A3JL niJe
LEFT FLIPPIR 1RTERCOMNECT CABLE
v T (A-24161) o L1ON LEFT FLIPPER SW,
) AT
RIGHT FLI ~ 4 AZOPL A6S4
d "<A-24161) o 4N RIGHT FLIPPER SW, |
Az A 33er

v s ]

hm:.«: RUBBER

!
(KIOKING RUBBER Sié.
r
| | [KICKING RUBBER SW.

»
< <A=-1496>

B -.5,- M8 Ine puneEn

I
(KICKENG RUBBER SW.

r
|IKICKING RUBBER SW,

~ & " T(R-1436) !
ESE " munpEn [zo0] =. 3
ki T{A-1496> SO~
— AJL
e P2,
668
—9 1
qﬂ; P Bunern
e (A-14396)
ALJ6
&8
We ! LTI AR
2333
| 3]

[2e€]} : .sigm

D:I’ RisBon casie

PLAYBOARD

SOLENOIDS AND ILLUMINATION
SCHEMATIC DIAGRAM




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

SERVICE NOTES
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS —

I r ———————— 1
( Qi HEAT SINK
| |  REGULATOR | ‘/
| LM338 I
I | |
[} +12voc iveuT 1 | 45V DC OUTPUT {SOURCE) TO AlJ1-1 (CONTROL}
4 - VIN Vout
12 3 (CASE)
| ADJ | ! g %0 TO AtJ1-2 (CONTROL )
) " ! S 15%
+12v DC | Y | 174w TO 1A4J1-7(DISPLAY}
Lci i c2
s0v 500 ¢ o 50V TO A6J1-15 [SOUND?
£10% S " 15v DG ADY
81
390
+5%
174w
- - wr

POWER SUPPLY (A2) SCHEMATIC DIAGRAM

POWER SUPPLY (A2)
COMPONENT LOCATION -

HEAT SINK LN -

POWER SUPPLY {A2) PARTS LIST

REFERENCE DESCRIPTION PART NUMBER
Power Supply {(AZ2) MA-831

C1 Capacitor, 0.1UF, +80% -20%, 50V X0-230

c2 Capacitor, l1UF, 10%. 50V X0~217 -

J1, J2 Connector, 6 Pin X0-879

Ql Regulator, LM338, (5 Amp) X0O-B39

R1 Resistor, 390 ohm, 5%, 1/4W X0-845

R2 Resistor, 220 ohm, 5%, 1/4W X0-21

R3 Resistor, (Pot) 500 ohm, 10%, 1W X0-112
Heat Sink X0-534 -
Insulator, (Regulator) X0~-522
Insulator, {Regulator) X0-523




BLACK

[76¢]

21295 |A12 PS5
1

e LINE FUTER/FOSE ResemeLy

AC INPUT
POWER
110V ac

SOHz/ 60H7

X. WIRING AND SCHEMATIC

— — — — —— — — — — — — — — — — — ——

F20, LINE INPUT FUSE
110V AC, BAMP, SLO-BLO
220V AC, 4 AMP, SLO-BLO

a1zpe | ar2u6 ON-OFF-SW, A12dT A12P7

£20 [reg] 1 @li, 7o, fzal [,]s
SEE TABLE o
oo

2 [711] f0]: »» \[3] [7T%3

7 R : 44

NOT USED IN LAZ—J
ALL GAMES,
MA=1136 ' [7a0] 1, |, BLack

110V AC

sncen] o

,F—"L;

POWER INPUT QPTIONS
Al237

WIRING VIEW
PIN NUMBERS
fom——— i

2

AC INPUT
POWER

220V AC
50Hz /60Hy
COLOR CODE

OJBLACK [ 5 |GREEN
1 | BROWN 6 | BLUE
2 [RED 7 [VIOLET
3| ORANGE | 8 [ GRAY
4 | YELLOW || | WHITE

FUSE DESIGNATIONS
Ft SGUND POWER SUPPLY (A8)
F2 POWER SUPPLY (A2}
F3 DISPLAYS (32V AC)
F4 SOLENOQIDS (+24V DC)
F5 CONTROLLED LAMPS
F6 PLAYFIELD ILLUMINATION
Fa PRIMARY POWER (SEE NOTE 1)
F9 DISPLAY FILAMENT (8.4V AC)
F9A [ DISPLAY FILAMENT(8.4V AC)
LINE INPUT (SEE TAGLE)

111] 32v AC RETURN

25762 o [55] F3  8.4v AC (DISPLAY FILAMENT)
5y 1A
4_{133] Veo
7y
| 66 FSA.1A 5.4V AC RETURN (DISPLAY FiL
)
777)__F3 32v ac
1784
SLO-BLO

11¥ AC RETURN

110V AC RETURN 711 al2 655 ...-F\L {2V AC
SERVICE 3
OUTLET i 1724
|£ 919 777 |
[5] s |s -2 . [6aa)] 12V AC RETURN
&
4,
RED {110V AC) /1 R1 AND R:
m s | [ET EACH
JHreR 1 15TV AC g-1/44 0.3341, 10%.3
JUMPER 2 717 GREEN (100V AC) SL0-BLO R2 _ +12v 0C
(v2)

+
EL-42

L[3]oND,, Ms.Jﬂ:

[9] VIOLET { COMMON) Fa
kel 5| 6 2e6] FA (188) 2rvac
ORANGE {110V AC) aa
$LO-BLO - +24V OC
YELLOW {100V AG) 27V AC RETURN EL-42
[G00] 6.3V AC RETURN
[733] (COMMON) \G ohD
JUMPER 3 | —EI—DZMSJS
Rl /‘ I [G58] 6.3V AC
BROWN I 8A
| ‘ SLO-BLO
[ ; FS  [317] svac
4 D
I 14, s 102
) LO-BLO
| ' EL-42
2A185
4
NOTES:

TRANSFORMER PANEL/CABINET

SCHEMATIC/WIRING DIAGRAM

49

1. PRIMARY POWER FUSE VALUES;
{10v AC, SAMP SLO-BLO
220V AC, 2.5AMP SLO-BLO

2. XXX INDICATES WIRE COLOR.

3, A12J7 SHOWN IN 110V AC OPERATION,

J; CIRCUIT GROUND

/J? EARTH GROUND

A2
TRANSFORMER PANEL

MA-13085



TIC DIAGRAMS, PARTS LISTS

. ~
A12J2 A12P2 tsvocjess  _, —— e ——
AMENT 23] [ZZ] e-4v AC At
1 (3 e|8 j22 -1 Azdtl o
v oND 2418J2 -« 2NE =
fiz3l |41, D331 Yeo -5 e w21 |, 241842 g SNRL3 | 1g
TO caeal ;|
AY FILA T B‘Qr\fﬂc Ad42 4 688
LAY FILAMENT) [1a4] | .[,,B [[43] RETURN —2 >{DISPLAY) 500 . Az 2
[100 fioo] 32vac fal +45V POWER SUPPLY TO A10P1-11
€(6 -4
P B [200]
1A1841 8 +12v DC
RESET [300]
32 -9
i1 {1, |_{TT7] RETURN _s C b A5
) —— e d————— o +12V0C 200_7
[633] |, |, J[6331 12v ac " e 12V AC [B33] |
- 12v AC RETURN [644] |
2V AC o t24vDC [P72] |4
G54l |, i, 8 [644] RETURN e AUDI0 ot [oT ] |,
'E“fgnnz +12v DC 2MBJ‘E‘GE‘|COG|:D '?n:e s
[20) f200] 25512
|, 0%, SW, WW 4|4 ANALOG GND 3
pc {zoo] 200] +i2v DC +12v DC
+] ct 5|8 12y 0c [344) 0
_T 10,000UF 2a18H v 5-
25y ¥ ABJ2
1843 - 1 A8 1 743 |,
g 3551 |,
F 0C [222] 3l3 {222] +24v nC Ti7] g
4]
222} | i) [222] +24v DC SPEAKen w2 D%g:g B
— ~ 221801 g—————1—{ 1
+Svoc [668] |,
[603 | 4|50 1000 6.3v ac RETURN AUDIC OUT 9
-
. 255 ||, [255] +ev oC PTO AOPI-3 2A1841 N ABJ
RESET [300] f.o
[068] |, ,,q JIO8E] 6.3 aC SQUND 1 8061
‘e sounoz [a11] |,
t% 5 at2u C6, O.1UF sounoa [azg] |,
& ¢ | RIGHT FLIPPER A9J3 SQUND 8 {433
“\m_J ™ 1
) foe6] | 11 SwiTcH RETURN [044) SOUND 16
[os8l |, 1A18.4 - — 2 500] |,
| [255] | CB,, 0.1 UF
¢ ] 25% 7 p,_MTE?omD ¢ IRIGHT FLIPPER
e L SWITCH RETURN [088] 4
___——Hgih.g I
2 288 A TO
500 10 £S5, O-{UF PLAYBOARD
._._:=: 1 LEFT FLIPPER
[9od] |, 1 1 SWITCH RETURN [033] |,
wa \— A18J4 oND I
/ 1418P1  1AtBH C7,, O.dUF
f LEFT FLIPPER
E ~ " SWITCH RETURN [077] |,
! vl
E NOTE: AMOUNT OF FLIFPERS PER GAME VARIES
eno#ouos
1A
1A18P2  1a18J2 M= L ANEARD
—_——————
A10J3 A1OP3
o | 222] 1114
PLAYEBOARD A3S
1AIBP3 1418J3 | ’ souno i [aoo] 6
TO +12V DC BRIDGE x sounp [afil |,
- | §5195 N304 souno 4 faz2] |’
= TO C1 (NEG. SIDE) | SOUND B8 [433] v
A, I L2 [677] |,
18P4 fesa] |,|,[_lgeB KNOCKER (SOL_ 8} s
GROUNDS TO DC GND I :
,JV—I— CABINET linocxen ASSEMBLY :l 141844 3
- r — . — — —
2A18P1 A10PI A1048 1
6.3V AC RETURN [G0T f) W COIN CHUTE LAMPS |
GROUNDS Q Q @
To 6-3v ac [oeg] |, ,-[e66 l
CABINET FXRT PR— T b RN I
700] SLAM SWITCH [760] [7G0],, SLAM SWITCH
ToAl [ 10 ite| MRECTEN
conTRoL 1 677] RETURN 7 E77] |g o B_I67T1"' RETURN 7
2A18P2 80ARD |g 16661 RETURN 6 677 |g o677 RETURN7 |
s77] |, 7 77| RETURN 7
GROUNDS A9J4 . I
CABINET (o] LEFY ADVANCE SW. +BVDC - -
o [3U1] {[RIGHT ADVANCE Sw. s FROM A242-6[€85] | ” |
2418P3 241803 ol B33 _:[REPLAY BUTTOM
TO SWITCH [566] _H{FLAY/TEST sw !
—m~ TO +6V DC BRIDGE '\ aTmx (12 : +6V DC
® o 1 [S85]_ ;|PLUMS BOB TILT L _.mEROMAI2P22[5S5] |, 3
& 10 +24v oC BRIDGE (PLAYBOARD I: BALL ROLL TILT |
I 7B ST LEFT coIN chuTE 5w. ‘ a LC.C.5W,
RIGHT COIN CHUTE SW. Fecc.sw, |
M CENT s 5 |
' o522 €R COIN CHUTE SW. <J 6 _m_” C.C.C. SW. _J
g e —

B Grdii S re—rnd

TO Al
CONTROL
BOARD

TOAS

AUX,
POWER
SUPPLY

SQUND
BOARD

TQ A6
SQUND
BOARD

TO A3

MASTER
ORIVER
BOARD

F/0

F

o
[*3

k)
=]

NT
OR




Xi. PARTS INFORMATION
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Xi. PARTS INFORMATION ~

PLAYBOARD SWITCH AND
Y LAMP ASSIGNMENTS
BV SW 26 o~
LAMP
NUMBER LAMP ASSIGNMENT L
L3 DANCE AGAIN
L5 "C" SPOT TARGET N
L6 "L" SPOT TARGET
L7 "y" SPOT TARGET
L8 "BY SPOT TARGET
L9 "R SPOT TARGET
L10 "It SPOT TARGET
L11 mQ" SPOT TARGET .
L12 nN"
L13 ”Ill
L14 IFGII
L1S YH"
L16 ‘ITI! P
L17 "MOVES"
L18 "N" BONUS
L1g TI" BONUDS
L20 "G'" BONUS
L21 "H" BONUS —
L22 P BONUS
L23 "MOVES" BONUS
L24 "50,000" LOQP VALUE
L25 100, 000" LOOP VALUE
L26 150,000" LOOP VALUE —_
L27 "200, 000" LOOP VALUE
L28 LEFT COLLECT
L29 RIGHT COLLECT
L30 SPINNER
L31 2X BONUS MILTIPLIER
=15 |9 L32 LEFT "2X" ROLLOVER —
i W42 L33 RIGHT "2X" ROLLOVER
;'\ LIBERAL L34 DISPLAY FEATURE AWARD
. L LEFT "SPECIAL" TARGET
CONSERVATIVE I35 “mv RoLLovER
| 137 40" ROLLOVER —
L38 “C" ROLLOVER
L39 "K' ROLLOVER
J L40 "EXTHRA BALL" LEFT OUTSIDE ROLLOVER
L41 "EXTRA BALL" LEFT RETURN ROLLOVER
142 "EXTRA BALL™ RIGHT RETURN ROLI.OVER—
143 "EXTRA BALL" RIGHT OUTSIDE ROLLOVE
- L44 LEFT "LOCK™
L45 RIGHT "LOCK™
L46 LEFT "SWITCH"
L47 RIGHT "SWITCH" —
SWITCH
MATRIX :
NUMBER SWITCH ASSIGNMENT  PART NO.
SW D0 "C" Spot Target (With Bracket) 254607

SW 01 "R" Spet Target (With Bracket) 254807

SW 02 Left "R" Rollover 25824
SW 03 Right ""C" Rollover 25824
S¥W 05 #1 Top Rollover 25824

S¥W 10 ™"L' Spot Target {With Bracket) 254607-~
SW 11 "I'" Spot Target {With Bracket) 254607

SW 12 Left "O" Rollover 25824
8¥ 13 Right "“K" Rollover 25824
NOTE: S¥ 15 #2 Top Rollover 25824
) e S¥ 20 "U" Spot Target (With Bracket) 25460Z_
LO  ENABLES RELAY "Q : S¥ 21 "O" Spot Target (With Bracket) 25460Z
L1 ENABLES RELAY "T% S¥ 22 Left Return Rollover 25824
L2 ENABLES MULTI-BALL RELEASE :
SW 23 Right Return Rollover 25824
L4 ENABLES SOUND 16 SW 25 Spinner 19354
SW 26 Top Leit Hole 18083 _
5% 30 "B" Spot Target (With Bracket) 254602
S# 31 Special Spot Target 254601
SW 32 Left Qutside Rollover 25824
SW 33 Right Qutside Rollover 25938
5% 36 Top Right Hole 180856
S¥ 40 Left Top Rollover 25824
) S¥ 41 Right Top Rollaver 25824
- S¥ 42 Left XKicking Rubber )
Scoring Switch 18808
Actuating Switch
And Bracket (2) 22224 —
S¥ 43 Right Kicking Rubber
Scoring Switch 18808
Actuating Switch
And Bracket (2) 22224
SW 46 Trough 25938 —
8w 50 Left Pop Bumper 21353
S¥ 51 Right Pop Bumper 21353
8% 52 Left Flipper 26432
SW 53 Right Flipper 26433
S¥ 56 Quthole Assembly MA-1332
SW 57 Tilt (With Bracket) 9141

52




CABINET PARTS

ITEM DESCRIPTION

1
2

QN

-1

11

12

13
14

18

Cabinet Base
Fuse Helder And
Filter Assembly
Fuse Holder
K20, Ba, SLO-BLO (100V AC)
F20, 44, SLO-HBLO (220V AC)
Line Filter
Printed Circuit Board Asscrnbly
Pop Bumper Driver Board (2)
Transistor Driver Board { 416)
Printed Circuit Bocard Assembly
Auxiliary Power Supply (45)
Auxiliary Sound Board (A20)
Power Supply (a2)
Sourd Board (AB)
Knocker Assembly
Froat Door Assembly
Cashbox
Cashbox Cover
Volume Conurol, 100 Ohm, 2%
Switch, PLAY/TEST
Mounting Bracket
Carbon Tilt Bob
Etrike Plate
Tilt Bub Wire
Brackct
Speaker, 4 OHM, B6-1/2"
Printed Circuit Board Assembly
Control Board (81)
Reset /Anti-Static (A24)
Printed Circuit Board Assembly
Master Driver {A43)
Transformer Panel 4ssembly
Bridge Rectifier (3)
Cable Assembly (Sccondary)
Capacitor, 10,0000, 23V
Fuse Block (8 Pas.)
Fuse Cover
Fuses
Fl, 1/2 Amp
r2, 6-1/4 Amp, SLO-BLO
F3, 1/4 Amp, SLO~BLO
F4, 8 Amp, SLD-BLO
F5, 10 Amp, SLO-BLO
Fé, 8 Amp, SLO-BLO

F8, 5 Amp, SLO-HLO {110V AC)

XI. PARTS INFORMATION

PART NO.

26636
MA-1311

EL-78
EL-26
EL-33
EL-50
MA-1312
19741
Ma-1293
MA-1309
MA-1017
Ma-1294
MA-831

MA-886-C101

MA-12
MA-1280
25309
25315
X0-199
EI.-57
24149
MH-30
358

357
22043
FL-83
MA-1307
MA-1133
MA~1143
NMA-1308
MA-2495
MA-13035
EL-42
MA=-1220
X0-830
EL=-10
23805

EL-28
EL-29
vL-5

EL-26
EL-36
EL-26
EL-8

F8, 2.5 Amp, SLO-BLO (220V AC) EL-21

Fa, 1 Amp
FaA, 1 amp
Ground Bus Assembly {(2)
Service Cutlet
Resistor, ©0.33 OHM, 10%, 5%
¥ire-wound (2)
Transformer
Line Cord
Cover Plate
On/Off Switch
Switeh Plate
3" Leg Adjuster (4)

NOT SHOWN

Upper Cabinet Assembly

Playboard Assembly

Male 8lip Lock Hinge (2)

l.ock Assembly

Prop Stick Rod

Ball Shooter Assembly

Speaker, 4 OHM, 47

Left ¥lipper Button
Switch Assembly

Right Flipper Button
Switch Assembly

FPush Button, Black (2)
Left dnd Right Flipper

Start And Initial
Button Switch {(3)

Push Button, Pfed (3)

Top Screened Glass

Fi-3
EL-3
26374
18133
X0-154

25662
23365
23364
237289
187683
MA-21

MA-1313
Ma-1304
26533
23975
26654
28652
24644
26664

26665
26662
26666

266821
26650

53
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Xl. PARTS INFORMATION

44,444

50
54 45
T— ,

RUBBER RINGS MISCELLANEOUS PARTS

ITEM DESCRIPTION PART NO. DESCRIPTION PART NO.
a 1T o(2) 10219 Mini-Post Screw 14792
B 1-1/27 (23 10zz0 Plastic Suppert Post 206359
C 2=1/2™ {(2). - 1c222 Plastic 1" Post 11561P
D 5/16™ (7)) - 10217 Mini-Post Screw 25161
E Mini-Paost {13) 15705 Plastic Post, 1-3/18" 11562P
F Sm. Mini-Post (2) 14793 "T™ Relay MA-25
G Flipper, Red (2) 13151 "Q'" Relay MA~23

PLAYBOARD PARTS

INFORMATION

PARTS LIST
ITEM DESCRIPTION

LAV S

a0

444

47
48
49
50
61
5%
53
54
59
56

Ball Snubher {2}

Plastic Sheild Set

Plastic Sheild Set

Buall Hole Kicker Assenobly (2)
{Sece Exploded View 1llustration}
Plastic Dome, Red (&)
Plstic Rivet (12)

Flat Rail

Flat Rail

Fiat Raill

Ball Guide Rail

Ball Guide Rail

Ball Guide Rail (3)

Ball Deflector (2)

Ball Guide Rail (2)

Ball Guide Ralill

Target Shield

Swinging Targel Assembly
Switch Rod

Nwrlon Washers (2)

Gate Shield (2)

Roilunder Gate Wireform
Rollunder Gate Wireform
Bzll Guide Rail (3}

Ball Guidec Rail

Ball Guide Rail

Ball Guide Raii (3)
Bollover Guide, Wnite (3)
Spot Target Asscembly, White (7)
Spot Targel Assembly, Red
Fiat Rail

Pop Buwmper Cap, Ycellow (2)
Pup Bumper Skirt, White (2}
Pop Bumper Body And Socket,(2)
Pop Bumper Trim Platter (2,
Ball Guide Rail (2)

3all Cuide Rail (2)
Playpoard Window

Sponge Rubber Washer (&)
Mounting HBracket {9}

Fence {25

Contact Kicker Assembly
Contact Kicker Assembly
Hzndle Strip

Ball Gate Unit

Shaft, Cams And Spacer Assembly
F.at Rail

Flat Ralil

riat Rail

fork Plate

Ball Shocter Gaugpe

8all Kicker Asscembliy

left Flipper Asscmbly

Rigat Flipper Assembly

Slip Joint Kinge (2)
Optical Interface Board
1-17/16" Steel Ball {2)

(Outhole Switech SW 56)

PART NO.

160358
26402
26603
Mi-444

26293U
MP-10
26614
26605
28610
17106
26604
4831
21158
17650
13782
14043
243494
203406
23407
17300
26601
22112
4832
21961
25348
4833
156462
254607
254600
26606
10434T
104332
MA-27
25732
25347
13703
26620
21210¢B
26630
26612
MA-1354
MA~135
26600
MA=-1320
26322
26607
26609
26508
285286
26811
26547
MA-1138k
MA-1140G
25534
MA-1329
21864

A 1332
I —

Optical TX/RX Assembly Q



Xi. PARTS INFORMATION
BALL HOLE KICKER PARTS

iTEM DESCRIPTION PART NO.

6 x 1/2" HWHSMS (2) FA-270

Ball Snubber 16038

Metal Hole Lirer 11151

Hole Base Plate 15707
(Specify Color)

Hole Switch Arm ’ 15708

(Specity Color)
Ball Cam (See Tables)
Nylon Washer 6443
Spring Cam (See Tables)
Spring (See Tables)
Fulcrum 15819

E-Ring (3) FA-682
; WITH SPRING CAM SPRING SOLID

Link And Plunger Assy. 22234

Spring Retaining Washer 22233 FULCRUM | BALL CAM][NO SPRING} { SPRING HEWGHT

WM 3] LS N

Spring =1 A-15827 | A-15822 A-15826 A-9758 5/8"
ourting sraceer  (sios ) NI | NIRE [ MR | ANR|
e (Specity Game) A~16083 A-15822 A-15826 A-8727 7/8”
Coil gleeve 5064 A-256842 A-15822 A-18993 A-15598 11716”
Coil Stop And Mounting 20597
Bracket
#8 Washer (2) FA-817
8-32 X 5/16" HWHMS SEMS(2) FA-67
Ball Snubber 21532
Ball Snubber 21159

Spring Cam (15° OFFSET) 18993
{See Table)

WITH SPRING CAM SPRING SOLID
RULCRUM | BALL CAM|{NO SPRING) | SPRING HEIGHT SOLID
A-16085 A-16044 A-16043 A-8727 7/8"

A-16086 A-16044 A-16043 A-15598 /16" ' F
n




SERVICE NOTES

56




IMPORTANT NOTICE

THIS SHIPMENT HAS BEEN CAREFULLY INSPECTED AND
PROPERLY PACKED BEFORE LEAVING FACTORY.

WE CANNOT ASSUME RESPONSIBILITY FOR BREAKAGE
THAT MAY OCCUR IN TRANSPORTATION. IF THIS SHIPMENT IS
DAMAGED IN ANY WAY, IMMEDIATELY NOTIFY THE CARRIER AND
FILE DAMAGE REPORT SO THAT A SATISFACTORY ADJUSTMENT
CAN BE MADE BY THEM.
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"WARNING: This equipment generates, uses, and can radiate radio frequency
energy and if not installed and used in accordance with the instructions manuai,
may cause interference to radio communications. It has been tested and found to
comply with the limits for a Class A computing device pursuant to Subpart J of
Part 15 of FCC Rules, which are designed to provide reasonable protection
against such interference when operated in a commercial environment. Opera-
tion of this equipment in a residential area is likely to cause interference in which
case the user at his own expense will be required to take whatever measures may
be required to correct the interference.”
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