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LIMITED WARRANTY

o

..
D. Gottlieb & Co. warrants to the initial purchaser of the D. Gottlieb & Co. machine that the
items listed in the following schedule as installed and used in the originat D. Gottlieb & Co.
machine will for the applicable period set forth in the schedule, computed from the initial
date of purchase from an authorized D. Gottlieb & Co. distributor, be free of defects in
materials and workmanship: ‘

SCHEDULE

GAME ITEM WARRANTY PERIOD

Pinball All Electronic 90 days
Printed circuit
boards

Pinball-Video Al Electronic 90 days
Printed Circuit
Boards

Card Cage 90 days

Television 30 days

Monitor :

Video All Electronic 90 days

Printed Circuit’

Boards

Television 30 days

Monitor : :
This Limited Warranty does not apply to any parts damaged in the course of handling or
assembling by the customer or damage due to other than normal use or use in violation of
instructions or reasonable practices, or further damaged in return shipment. This Limited
Warranty is made only to the original customer, and is and shall be in lieu of all other
warranties expressed or implied, and of all other obligations or liabilities on the part of
D.Gottlieb & Co.and in no event shall D. Gottlieb & Co.be liable for any anticipated profits,
consequential damages, loss of time, or other losses incurred by the customer in connec-
tion with the purchase or operation of D. Gottlieb & Co. machines or components thereof.
The registration card with each D. Gottlieb & Co. factory-wired machine must be filled in
and returned to D. Gottlieb & Co. within ten days after date of purchase for this Limited
Warranty to be effective. This Limited Warranty applies only to machines so registered.

THIS LIMITED WARRANTY IS IN LIEU OF ANY

OTHER EXPRESS OR IMPLIED WARRANTIES, =
INCLUDING ANY IMPLIED WARRANTY OF MER- o tlleb
CHANTABILITY OR FITNESS, AND OF ANY OTHER &

OBLIGATION ON THE PART OF THE SeLLeranD  AMUSEMENT GAMES

D. GOTTLIEB & CO.




“WARNING: This equipment generates, uses, and can radiate radio frequency
energy and if not installed and used in accordance with the instructions manual,
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.” A-22670



SYSTEM 80A

Gottlieb’s enhanced System 80 Prograrri, System 80A,
will permanently replace System 80 in future games.

System 8B0A has improved bookkeeping and self test capabilities,
permits the use of seven digit displays and allows for greater
coin/credit combination flexibility. The control boards’ ROM memory
chips, U2 and U3, have been reprogrammed for System 80A. They
have also been socketed. In doing so, the control board can be used
for either system by simply using the appropriate set of ROM memory
chips.

The part numbers of each set are as follows:

U2 U3 SOCKET
SYSTEM PART NO. PART NO. PART NO.
80 XO-363 XO-362 XO-529

80A XO-326 XO-327 XO-529

The ROMS are labeled as follows:

SYSTEM U2 us

80 R3273-12 R3272-12
80A - XO-326 XO-327



ADDENDUH

'ATTACHED TO AND PART OF ROYAL FLUSH DELUXE GAHE : 531
INSTRUCTION MANUAL TEToy

GAME AS SHIPPED VARIES FROM THE INSTRUCTioﬁ'MANUAL AS PRINTED .

1. The game number has been changed to -#681A.

2. The existing Sound Board (MA-309) becomes an MA-484 with
the -addition of the Piggyback Board (MA-483) mounted on
the Sound Board. Delete the following parts from the
SOUND BOARD ASSY. parts list on page 25 of the instruction

manual:
C37 Capacitor, 4.7UF, 35V X0-291
R18, R21 Resistor, 100K ohm,5%, 1/4W X0-45
R22 "Resistor, 2K ohm, 5%, 1/4W X0-14
U23 1¢, LM379S X0-395
Delete: Sound Board Assembly MA-309
Add: Sound Board Assembly MA-484

+16v A T33
Add the following parts list for -
_____ the Piggyback Board on page 25

R

: LMZO0§02T ‘SO%:’(ET)I of the instruction manual.
| TDA2002T ci [
pANCLIEER £ B { C1,C3 Capacitor, 0.1UF, 50V X0-230
a o c2 Capacitor, 100UF, 25V X0-212
NPOT"FROM o 8h1PN]g J#740% B0MR |y apo. Bl Resistor, 220 ohm, 5%, 1/2W X0-185
c3iAND C32 30— 2_/_]3/ S 4"’?37;#; R2 Resistor, 10 ohm, 5%, 1/4W XO-32
. LT L el | R3 Resistor, 1 ohm, 5%, 1/2W  X0-593
L S v S - U1 Socket, 14 Pin X0-619
gour 10§ T, U2 IC, LM2002T or TDA2002T X0-550
Ll & 0 B B ' Clip Heat Sink X0-472

In addition, the Sound/Speech Power Supply Board (A7) was MA-188,
now becomes MA-481 with the following changes. These changes
should be implemented on page 40, SOUND/SPEECH POWER SUPPLY (A7)
PARTS LIST, in the instruction manual:

DELETE: :

R1 Resistor, 430 ohm, 5%, 1/2W X0-54
ADD:

R1 Resistor, 1.5K ohm, 5%, 1/2W X0-58
Delete:

CR1I Diode, Zener SOV 5%, 1W, 1N4751A X0-271
ADD:

CR1 Diode, Zener 18V, 5%, 1W, 1N4746A  X0-258

NOTE: Connector A7P1 pin 2 now has +18V DC instead of the previous
+30V DC. Change the voltage on the schematic on top of page
40, SOUND/SPEECH POWER SUPPLY, in the instruction manual.

FORM NO. TMS 4-29-83
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1. INSTALLATION "

A. SET-UP

1.

2.

10.

11.

12.

Bolt the legs to the cabinet.

Lift lightbox into an upright pos-
tion. Be sure none of the cables
are crimped in between the light-
box and cabinet.

Engage the snap in the rear of the
lightbox to the cabinet.

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

Rémove the moulding from the play-
field.

Slide the cabinet glass forward
and remove ‘it. .

Raise the playboard, slide it for-
ward and rest it on its supports.

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

Unlock the lightbox and remove the
backglass.

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

Lift the insert; then swing it out.

Secure the lightboi to the cabinet
with the bolts and washers provided.

B.
1-

2'

3.

10.

11.

12.

CHECK-OUT

Check that all cables are clear of
moving parts.

Check for any loose wires.

Check switches for loose solder or
other foreign matter.

Be certain all fuses are firmly seated.

Check transformers for any foreign
matter across terminals,

Be sure transformer wiring
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.

Reassemble and level the game.

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

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

With the line cord unplugged, drop a
coin into one of the chutes. It
should be rejected,

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

Refer to Section VI to make all
necessary game adjustments.



il. INITIALIZATION, lil. GAME OPERATION

ll. INITIALIZATION

TURN GAME
ON

i

IMMEDIATELY

. PLAYFIELD LIGHTBOX COIN BALL-IN-PLAY
ILLUMINATION ILLUMINATION CHUTE DISPLAY
LAMPS ON LAMPS ON LAMPS ON WILL BE BLANK
ALSO
COIN LOCKOUT | CREDIT DISPLAY ALL SCORING
COIL IS WILL SHOW DISPLAYS WILL
ENERGIZED REMAINING CREDITS LIGHT AND
SHOW ZEROS

EVERY FIVE SECONDS

l

HIGH GAME TO DATE SCORE WILL FLASH AND CONTINUE UNTIL START OF GAME.
GAME IS NOW IN ATTRACT MODE.

ill. GAME OPERATION

A. GAME START

B. FIRST PLAYER

The ball must be in the ball return 1. First player's score display

trough to start a game.

l. Insert coins into coin chute.

flashes two zeros.

2. The other playef's displays are

a. Coin chute tune is played. '~ now blank.
b. Total credits are displayed

in status display.

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

2. Press Credit Button to start game.
a. Credit tune is played.
b. Total credits displayed

decrease by one.

3. -All plaffield features reset.

4. When the ball enters the outhole,
any bonus earned is scored.

C. ADDITIONAL PLAYERS

4. The first player score display 1. Additional players are indicated

flashes 2 zeros.

by 2 zeros (not flashing) in each
corresponding player's display.

5. When the ball is released to the
shooter, the playfield-controlled 2. After the maximum number of

lamps flash.

players are added, or no more



lll. GAME OPERATION

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

If the match feature exists

credits remain, the'Credit 4.
Button has no effect.

3. Additional players can be added
anytime the first player's ball 5
is still in play. If the Credit * :
Button is pressed after the first (dependent on Switch #2?), 5
player's first ball has entered " replay can be won even if the
e game is slammed.

tbe outhole, all_players' scores
will be erased with the first 6. Game returns to the attract mode.

player's score display showing
a flashing zero, indicating a

new game only for the first_player.

D. TILT MODE

F. GAME OVER

1. When the last ball enters the
1. Tilting the game results in outhole, the GAME OVER lamp
a loss of ball in play. continually flashes.
’ 2. A random number appears in the

2’

When the game is tilted,

all the playfield lamps go

off. .

All accumulated bonus and
bonus multipliers are lost.

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

E. SLAM MODE 3. HIGH GAME TO DATE is peri-
- odically flashed in all
1. 1If the normally closed slam players score displays.
switch (located inside When a score higher than
front door) is opened, the HIGH GAME TO DATE is a-
entire game is ended for chieVed| an award (depen._
all players. dent on Switches #23 and
2. The GAME OVER lamp comes on. #24) is given.
3. The entire switch matrix is 4. All of the target banks will

inactive for three seconds.

reset.



IV. GAME PLAY AND SCORING

TOP LEFT ROLLOVER,
LEFT SPOT TARGET

® Scores 500 points.
® Scores 5000 points when 1lit.

® Turns top left rollover lamp
off. '

‘®Turns left spot target lamp
off. :

® Lights left outlane rollover
lamp.

® Lights right return rolkl-
over lamp.

® Lights corresponding colored
lamp at hole kicker.

TOP CENTER ROLLOVER,
TOP SPOT TARGET

® Scores 500 points.
® Scores 5000 points when 1lit.

® Turns top center rollover
lamp off.

® Turns top spot target lamp
off.

®Lights left side rollover
lamp.

® Lights right side rolloﬁer
lamp.

® LLights corresponding colored
lamp at hole kicker.

=2

TOP RIGHT ROLLOVER,
RIGHT SPOT TARGET

® Scores 500 points.
® Scores 5000 points when 1lit.

® Turns top right rollover
lamp off.

® Turns right spot target
lamp off.

® Lights left return rollover
lamp.

® LLights right outlane roll-
over lamp.

® LLights corresponding colored
lamp at hole kicker.

SPECIAL

® ighting all three lamps at
the hole kicker lights the
hole kicker for special.

® Awarded when ball enters.
hole kicker when 1lit.

'HOLE KICKER

® Scores 10,000 points plus
10,000 points for each 1lit
lamp at the hole kicker
(40,000 points maximum).

® Awards special when 1lit.



_IV. GAME PLAY AND SCORING

DROP TARGETS

e Scores 10,000 points plus

10,000 points for each 1lit
lamp at the hole kicker
(40,000 points maximum).

® Scores 1000 points plus
~ 1000 points for each
lit lamp at the hole
kicker (4000 points
maximum) (5 ball).

e Completing proper combina-
tions lights corresponding
bonus lamps (left side
lights first).

BONUS

®Ball entering outhole
collects bonus.

®Ball entering open gafe
when all bonus lamps are
lit collects bonus, resets

target bank and turns off
all bonus lamps.

® Double bonus 1it on last
ball only.

RIGHT SIDE ROLLOVER
® Scores 5000 points.

® Scores 30,000 points when
1lit.

® Opens gate.
LEFT SIDE ROLLOVER
® Scores 5000 points.

® Scores 30,000 points when
lit.

LEFT OUTLANE ROLLOVER, :'

' LEFT RETURN ROLLOVER,
RIGHT OUTLANE ROLLOVER,

RIGHT RETURN ROLLOVER
® Scores 5000 points.

® Scores 30,000 points when
lit.

DIP TARGETS

® Lights when drop target in
front of it is down.

® Jeft target scores 500
points when 1lit (behind
the black king).

® Right target scores 500
points when 1it (behind
the black jack).

® Center target scores 3000

points when 1lit (behind
the red queen).

POP BUMPER
.OScores 1000 points.
® Scores 3000 points when 1lit.
® Lights with center DIP

target (behind the red
queen).



V. SOUND

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



~ VI. GAME ADJUSTMENTS

A. CONTROL BOARD
SWITCH ADJUSTMENTS

NOTE: The following switch adjustments pertaining to
system 80A only. There are 32 switches on the control

board which permit adjustment of the game parameters. PMTCHES '
These switches are contained in four packages of eight t'::'F g‘, - mulm:
switches each, as shown below. R T P N AN N
f OON OFF covvrnnenn. D 15
ON TN Gosviitmra i e .......25
SYSTEM 80A SWITCH 22 PLAYPIELD SPECIAL
Exra
SWITCHES '
S S2 s34
9 S0 St1 S12
sI7 518 S19 S22

2 99 99 9229999999 3333333333
2 3% 3% 9999929999 2939933333
3 29 22 339922893% 9922999839
3 23 39 2995299992 9599832239

2

of the above do not give Credits until the [ast coin is inserted (8 P R e e S S e

ALL OF THE BELOW CANNOT HAVE 9 CREDITS ADDED BRASED ON SWATCH 30

SWITCHES
St S2 $3 s4 S5 - Leh Coin Chute
$9 S10 SI1 SI2  S12- - Rignt Coin Chute

$17 s\ S19 S20 S21- Center Coin Chute
- COIN/CREDIT COIN/CREDIT COIN/CREDIT COIN/CREDIT COIN/CREDIT

GIVEN GIVEN GIVEN GIVEN GIVEN
ON ON OFF OF ON s/ 242
ON ON OFF ON OF /0 2nd/1 - 3a/1 any1
ON ON OFF ON ON 5t/0 2nd/1 -3rd/0 a2
ON ON ON OF OFF Bt/1 2nd/| 3ra/1 42
ON ON ON OFF ON 5t/1 2nrdf2 3rd/! /3
ON ON ON ON OFF s/ 2nd/2 3ra/2 4th2
ON ON ON ON ON 5t/0 2nd/0 3ra/1 4t/0 St/




Vi. GAME ADJUSTMENTS

B. SOUND ADJUSTMENTS SWITCH BANK (SB1) SETTINGS:
The speaker output is controlled SB1-1 NOT USED
5 SB1-2 NOT USED
:getggoggtgggiometer mounted on L SB1-3 SBl-4 Attract Mode
. , OFF OFF Disabled
ON OFF Every 10 Seconds
OFF ON Every 2 Minutes
ON ON Every 4 Minutes
SB1-5 ON Background Sound
Enabled
. OFF Background Sound
Turning the potentiometer counter Disabled
; . SB1-6 NOT USED
clockwise will decrease the SB1-7. NOT USED
volume. Turning it clockwise - SB1-8 NOT USED

will increase the volume.

C. POST ADJUSTMENTS

The upper and lower posts of
the left and right outlanes

IMPORTANT: Each of the potentio- can be repositioned for
meters installed on the Sound liberal/conservative game
Board have been factory adjusted. play. The upper post at the
The potentiometer settings mouth of the Right Side Roll-
should never be changed except over can also be repositioned.
when performing the recommended The smaller opening produces
calibration procedure. a more liberal game play.



Vili. BOOKKEEPING AND SELF TEST

The circuitry in this game helpis the

operator perform many Bookkeeping and
Self/Test functions.

are accessed by the Self/Test Switch
inside the front door. Information

is displayed on the player's and credit

display. Bookkeeping is listed in
Steps 01 through 15. Section VII, A

details the Bookkeeping system, while

Section VII, C details the Self/Test

operation.

VII, B gives the order and function

of both Bookkeeping and Self/Test steps.

'A. BOOKKEEPING SYSTEM 80A

See Flow Chart for Bookkeeping
Assignments.

Bookkeeping Steps (01-15) are
displayed in the credit display
and the 3rd and 4th player's
score display.

Information for the particular
bookkeeping step displayed will
appear in the lst player's
score display.

All bookkeeping information is
checked against itself to insure
that it is correct. If any data
is invalid or bad, that informa-
tion will flash while it is
displayed.

. STEPPING THROUGH
BOOKKEEPING

Press the SELF-TEST button
inside the front door.

Double zeros (00) should
appear in the designated
bookkeeping step displays.
Press the SELF-TEST button
again, Step 0l and its
information will be displayed.

Pressing the SELF-TEST button
will increment the bookkeeping
step number and the appropriate
information will be displayed.

NOTE: . 1If the SELF-TEST
button is not pressed
within 60 seconds of

These functions

The Flow Chart in Section

each step, the game
will return to the
attract mode.

Pressing the SELF-TEST button
after Step 15 will start the
SELF-TEST function (Step 16-20).
At this point Bookkeeping

cannot be reentered by pressing
the SELF-TEST button. To reenter,
turn the game OFF/ON, open the
slam switch, close a tilt switch,
or wait 60 seconds. The game
will return to the attract mode.
Then press the SELF-TEST button.

To exit from Bookkeeping at any
time:

a., Wait 60 seconds or

b. Turn power OFF/ON or
c. Open slam switch or
d. Close a tilt switch.

il. HOW TO SET BOOKKEEPING
INFORMATION TO ZERO

l. For a Particular Bookkeeping Step

a. Advance Bookkeeping so the
step to be zeroed is
displayed.

b. Press the replay button.
Notice all zeros will appear
in the lst player's display.

¢. Press the SELF-TEST button.
This will enter zeros into
memory. Note: If the SELF-
TEST button is not pressed,
the bookkeeping memory will
retain its information.

2. Zeroing All Bookkeeping Steps
Except #11, 12, 13 and 14.

(These are the replay level and
high game to date scores)

a, Go to Step #15.

b. Press the credit button.
Step 15 data will zero.

c. Press the SELF-TEST button.
d. Zeroing is complete.’




Vil. BOOKKEEPING AND SELF TEST

IIl. HOW TO RESET HIGH SCORE LEVELS
OR HIGH GAME TO DATE SCORES _

~

STEP 11
FIRST HIGH
SCORE LEVEL

SELECT APPROPRIATE BOOKKEEPING STEP BY

STEP 12
SECOND HIGH
SCORE ‘' LEVEL

PRESSING SELF/TEST BUTTON UNTIL STEP -
NUMBER APPEARS IN THE CREDIT DISPLAY
AND THE 3RD & 4TH PLAYER'S DISPLAYS,

STEP 13

- THIRD HIGH

SCORE LEVEL

STEP 14
HIGH GAME TO
DATE SCORE

PRESENT SCORE IS DISPLAYED IN PLAYER ONE SCORE
DISPLAY. PRESS CREDIT BUTTON ONCE, THIS WILL ZERO
OUT THE PRESENT SCORE. THEN PRESS AND HOLD CREDIT
BUTTON UNTIL DESIRED SCORE IS DISPLAYED
(INCREMENTED IN 100,000°'S).

-
NOTES: 4

1. Step ll must be a lower score than Step 12.

Step 12 must have a lower score than Step 13.
Otherwise, lst replay will not be recognized.

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

3. If Step 11 is set to zero, no replays will ’

be awarded, no matter what the settings are
for Step 12 and Step 13.

10

PRESS SELF/TEST BUTTON ONE MORE TIME TO
ENTER NEW SCORE INTO BOOKKEEPING.

i

. TO EXIT FROM BOOKKEEPING:
A. WAIT 60 SECONDS OR
B. TURN POWER OFF/ON_OR
C. OPEN SLAM SWITCH OR
D. CLOSE TILT SWITCH.




Vil. BOOKKEEPING AND SELF TEST

'BOOKKEEPING CAN BE ENTERED IN THE ATTRACT FRES
| " 'MODE OR DURING GAME PLAY, I O T,

SELF/TEST O ) sivron

B. FLOW CHART

PRESS Press SELF/TEST button oH front door. Credit
SELF/TEST display should read “00". Player score displays should
BUTTON be blank,

| STEP 1 —COINS THRU LEFT CHUTE '
STEP 16—RELAY AND LAMP TEST: All relays

—0 ' ( ) o are pulsed twice. Controlled lamps are sequentially

\ tumed on.
STEP 2—COINS THRU RIGHT CHUTE/NOTE | .

STEP 3—COINS THRU CENTER CHUTE/NOTE 2

PRESS -
CREDIT BUTTON

Y

STEP 17—SOLENOID TEST, SOUND TEST, AND
OPERATOR SWATCH TEST

STEP 4—TOTALPLAYS

STEP 5—TOTAL REPLAYS

STEP 18—SWITCH TEST: All switches in the
switch matrix are inspected. All switches open “99”
will be displayed. If one or more are closed, their
STEP 6—GAME PERCENTAGE/NOTE 3 assigned number will be displayed.

O

STEP 7—EXTRABALLS

STEP 19—DISPLAY TEST: Each digit of each
display is tumed on individually, and all numbers,
zero thru nine, are sequenced.

STEPB—TOTALTILTS

I STEP 9—TOTALSLAMS l

y O STEP 20—MEMORY TEST: Each control board
memory device is inspected. Any defective device is
STEP 10—TIMES HGTD HAS BEEN BEATEN indicated by its part number displayed in Player

Number one. If all are OK, 99 is displayed. Game

. prom check sum displayed in Player # 2 display.
STEP 11 —FIRSTHIGH SCORE LEVEL
] F/TEST
1?‘-—0 TOEJ_(TSEL /TES
a) Wait 20 seconds
[ STEP 12— SECOND HIGH SCORE LEVEL I : b}Turn power off /on .
SEE ¢} Open slam switch.
> SECTION d|Close tilt switch
vil, A
STEP 13—THIRD HIGH SCORE LEVEL ’ 1. If control board switch # 14 i on, steps 01 and 02 are added together
and displayed in step 01.
2. In German games only. step 02 displays total coins thru center chute,
STEP 14—HIGH GAME TO DATE SCORE and step 03 displays total coins thru right chute.

3. if step 06 & reset. steps 04 and 05 must also be reset.

4. I step 15 & reset. step 04 must also be reset.

STEP 15—AVERAGE PLAYING TIME/NOTE 4

|




Vii. BOOKKEEPING AND SELF TEST

C. 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.

® Each test can be repeated by pressing the
replay button on the front door.

e If the SELF/TEST button or the
rTeplay button is not pressed
within 20 seconds after
completion of a tests complete
cycle, the game will return to
the attract mode.

EXAMPLE:

I 17
i dc
Third Credit Fourth
Display
Status Display

STEP 16—RELAY AND LAMP TEST

a. Relay Test-All relays are pulsed twice in the
following order:

A3 Driver Board Transistor
Assignment [See Schematic)
Q (Game Over) A33PIN #A QI
Relay
T (Tilt) Relay A3J3 PIN #B Q2
Coin Lockout A3JSPIN #2 Q3
Relay

b. Lamp Test-Lamps are sequentially strobed.
- Lamp assignment numbers appear in the third
and fourth player’s score display and the status

display:

12

Test

./

Lamp Number

Third Player

Status Display

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

To repeat test, push the credit button. To advance
to test # 17, push the Self/Test Button.

STEP 17—SOLENOID TEST, SOUND TEST,
OPERATOR SWITCH TEST.

a. Solenoid Test-Each solenoid on the playfield is
sequentially pulsed. The solenoid 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 Not Used Q60
Sol. 2 Target Bank Q57/Q58
Reset
Sol. 3 Not Used Q54
Sol. 4 Not Used Q55
Sol. 5§ Hole Q61/Q62
Sol. 6 Target Bank Q63/Q64
Reset
Sol. 7 Not Used Q56
Sol. 8 Knocker Q53
Sol. 9 Outhole

Q59

b. Sound Test-Immediately after the solenoid
test, the sound enable signals (inputted to the
A6 Sound Board) will be tested in the
following order:



‘VII." BOOKKEEPING AND SELF TEST

A3 pmv:-:é'MB Checking Switches
SOUND NUMBER TRANSISTOR
ENABLE DISPLAYED paTiC

SER SCHEMATIC . 1) Switch all odd number switches to the ON
S16 17 (commuon S1&S16) ‘A2 AN 9 position, and all even switches to the OFF
% g 5 PIN g position. Display should show:
I '

PIN
ABJS PIN
A3J5 PIN 6
O OO OO OO
Second Player

c. The first and second player’s score displ :
show hexadecimal repmtative of ;..Peays AL
.Operator switch positions. Corwverting -
hexidecimal to binary will give the switch
. positions in binary form. 2) Switch all even numbered switches to
the ON position and all odd switches

to the OFF position. Display should

CONVERSION TABLE e
0=0OFF 1=ON
: GG i) i oy
A, , 55 5%
HBGDEC]M DECIMAL  BINARY First Player Second Player
0 0 0 0000 :
1 1 1 0001
;2, § § 33:{2 To repeat test # 17, push the credit button.
4 4 4 0100
2 2 ’ g giﬁ To advance to test # 18, push the Self/Test switch.
.7 7 0111 -
8 8 8 1000
9 9 9 1001 STEP 18—SWITCH TEST
A C 10 1010
B 3 11 1011 :
cC u 12 1100 10 {. "] I 1 L]
D E 13 1101 1u £l 1 0o
E 'k 14 1110 :
F  BLANK 15 1111 Third Player  raqi  Fourth Player
Display
EXAMPLE:
O0FF ON

Status Display
(0101)1010) (0011)(0100) (0001)(1101) (0010)(0000)

1) All switches open. 99 will be displayed.
(Note: The slam switch is not part of
the switch test (normally closed).

DISPLAYED
i will be sequentially displayed. The last
' switch number will remain displayed,
' unless test is repeated.
First Player Second Player
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Vil. BOOKKEEPING AND SELF TEST, VIil. OPTIONS

Vil. BOOKKEEPING AND SELF TEST

STEP 19—DISPLAY TEST: Eachdigitofeachdisplayis -~ NUMBER CHIP ASSIGNMENT/
individually turned on, and numbers zero through DISPLAYED DESCRIFTION
i ' ; 99 All Memory Good
Iine-are sequencec 5101 75 Bookkesping Ram
i e
i . -, ackgrou om
® Tesk MATEr 15 0 ispryed. £532-1 . UARam°
.INOTE: On the second and fourth player 57 16+ Prom 1 Game E Prom

displays only, the least significant digits are
strobed first. Then the most significant digits
and the remaining digits are sequentially
strobed. This is normal operation.

Player #2 displays the check sum for the game promin
hexidecimal. Refer to the conversion Table for
interpretation.

STEP ZO—MEMORY TEST - Each C°"“°f based ' To repeat test #20, push the credit button. To
memory device is checked. If all are good, a 99 will  4ance to Step # 16, push the Self/Test button.
be displayed.

If a memory chip located on the Al Control Board * James Bond (658) and later System 80 games up to

is defective, a corresponding number in the and including Haunted House wiill display 764 1- 1 for
following chart will be-dispiayed. a bad 27 16 game prom.
Viil. OPTIONS

There are no options for this game.
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IX. GENERAL INFORMATION

A. PRINTED CIRCUITBOARDS 2 B. WIRE COLORS ARE SHOWN
ARE DESIGNATED AS FOLLOWS: - AS NUMBERS: '
Al - Control Board O Black
A2 - Power Supply 1 Brown
A3 - Driver Board 2 Red
A5 - Status Display a 3 Orange
A6 - Sound Board . ) 4 Ygllow
A7 - Sound/Speech Power Supply 5 Green
A8 - Pop Bumper Driver Boards 6 Blue
Al4 - 7-Digit Display 7 Purple
A24 - Reset Board 8 Slate

' 9 White

For example, 688 is a BLUE=-

Printed circuit board con-
SLATE=SLATE striped wire.

nectors will be labeled
AX-JX. For example, A3-J4
is the connector J4 on the
driver board (A3).

C. FUSES & °
' ' BOTTOM CABINET FUSES

%,
F1 Sound/Speech Power Supply 12VAC 1/2 Amp
F2 Power Supply 10VAC 5 Amp SLO-BLO
F3 Displays 60VAC 1/4 Amp SLO-BLO
F4 Solenoids . 25VAC 8 Amp SLO-BLO
F5 Controlled Lamps ' 8VAC 7-1/2 Amp
F6 Playboard Illumination "6.3VAC 7-1/2 Amp
F7 Lightbox Illumination 6.3VAC 10 Amp
F8 Sound/Speech Power Supply +24VDC .1+Amp SLO-BLO
F9 Primary Power 115VAC 5 Amp SLO-BLO
%K 230VAC 2% Amp SLO-BLO
PLAYFIELD FUSES
F10 Pop Bumper 2 Amp SLO-BLO

Fl1 Outhole and Hole 1 Amp SLO-BLO
F12 9 Position Target  2--Amp SLO-BLO
Bank Reset ]

15



IX. GENERAL INFORMATION

D. COIL CHART

SOLENOID COILS
PART GENERAL RESISTANCE NUMBER WIRE WRAPPER
NUMBER USAGE |OHMS) OF TURNS GAUGE COLOR
A-1496 KICKING TARGET 2.95 635 #23 Yellow
KICKING RUBBERS '
_ POP BUMPERS
| A-4893 UP KICKER 2.1 535 #22 Red
POP BUMPERS : _
BALL KICKER
A-5194 UP KICKER 45 780 #24 Blue
GONG
KICKING TARGETS
A-5195 CONTACT KICKER + 12.3 1305 #26 \White
KNOCKER
HOLE KICKER
A-16570 HOLE KICKER, 15.5 1450 #27 Green
OUTHOLE
A-17875 FLIPPERS 2.8/40.0 560/1100 | #24/31 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
RELAY COILS
A- 16890 Q, T, AND COIN 2310 4000 #35 Orange
. LOCKOUT RELAYS
A-20558 GATE RELAY 156.0 3400 #34 White
A- 18642 MEMORY/ 58.0 1590 #33 White
DROP TARGETS _

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

E. SOUND 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 test.
3. After the test button has been pressed, the
sound board must correctly reproduce
all of the sounds of game play and scoring.

If not,

the board is defective.
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

TABLE OF CONTEI_UTS
PAGE
CONTROL BOARD (Al) - - : :
COMPONENT LOCATION AND PARTS LIST......... 18
SCHEMATIC DIAGRAM. . o\ttt eeeeeeeeneennnnns 19
DRIVER BOARD (A3) ‘ |
COMPONENT LOCATION AND PARTS LIST......... 22
SCHEMATIC DIAGRAM........ RS § O ¥ 6 23
SOUND BOARD (A8)
COMPONENT LOCATION AND PARTS LIST......... 25
SCHEMATIC DIAGRAM. ..o oot e eesennnnnnnnnns 26
0P BUMPER DRIVER BOARD (A8)
COMPONENT LOCATION AND PARTS LIST......... 28
SCHEMATIC DIAGRAM........0ivivvnnnnnnennnns 28
"LIGHTBOX WIRING...... S A SR R B e 29
7-DIGIT DISPLAY (Al4)
COMPONENT LOCATION AND PARTS LIST......... 31
SCHEMATIC DIAGRAM. .. ..o v v remeennnnnns 31
4-DIGIT DISPLAY (A5)
COMPONENT LOCATION AND PARTS LIST......... 32
SCHEMATIC DIAGRAM. .« ¢c'vavas s saviie veaet § esers 32
RESET BOARD (A24) :
COMPONENT LOCATION AND PARTS LIST......... 33
SCHEMATIC DIAGRAM. . ....vveeueunns S e Eammsenrl 33
PLAYBOARD
PLAYBOARD SWITCH MATRIX.........00vvueusn. 35
PLAYBOARD ILLUMINATION AND SOLENOIDS...... 36
POWER SUPPLY (A2)
COMPONENT LOCATION AND PARTS LIST......... 38
SCHEMATIC DIAGRAM. . ... ovevennennnenanens 39
SOUND/SPEECH BOARD POWER SUPPLY (A7)
" COMPONENT LOCATION AND PARTS LIST......... 40
SCHEMATIC DIAGRAM. . ....iccoveissascsssoass 40
BOTTOM BOARD AND CABINET SCHEMATIC.......... 41
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WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

CONTROL BOARD (A1) COMPONENT LOCATION

@ S \e 9 o funaie -, ol
e ({n B __; et " SoTane 3 b s
ﬁ:%—-—f——-‘ —_— —
s B o -C, orou 1 B+
K : '%:_—' v2 v b & =
Ty vt us s £
. - —
uE {u = e .
:‘“ / = ; PROM 2 A
| u 2 \_—.. | _
:' ; . E © 2 Yukliiuk \ e /_./. ( —
"k"\\% i1
&ar 1 * @ '.% 133 - 4
5 0 S =
e []] I /_.f'r I 1 —_—
; & i_. Sum: .m simna  { %
(AP | :_ % ! [ I
—{? = —
= D . T = m o] —
S N e WETRE e TTiTT) Mo

REFERENCE

Bat. |

Cl

Q, C4-C13,
C15-C24, C26-
C29, C31-C35

C3. C14, C25,
C30

C36

CRI-CR35

QL o4

Qz Q3

RI, R6, RII-R24,
R42, R45, R46,
R48, R51-R57

R2, R34-R41

R3, R43, M9

R4, RS, R44

R7

R8, RS0

R9

RIO
R25-R33
R47
SW1-Su4
Q1

ul

uz2

COPYRIGHT 1979

CONTROL BOARD (A1) PARTS LIST

DESCRIPTION PART NUMBER
CONTROL BOARD MA-291
Battery-3.6V 326R10-002 X0-458
Capacitor, 100 mfd., 10V X0-211
Capacitor, .0 mfd., 50V X0-229
Capacitor, .1 mfd.,, 50V XO-230
10 mfd., 10V, TNT-AX CAP X0-209
Diode, GP IN4148 X0-261
Transistor-PNP MPS-A70 X0O-309
Transistor. NPN [Motorolal 2N4400 X0-313
Resistor, 3.0K ohm, 5%, '4\W/ X0-23
Resistor, 4.7K ohm, 5%, "«\W/ XO-7
Resistor, 5.6K ohm, 5%, "«\W/ XO-19

* Resistor, 2.0K ohm, 5%, "4\}/ XO-14
Resistor, 62 ohm, 5%, "4/ X0O-3
Resistor, 180 ohm, 5%, "W/ XO-24
Resistor, 1K ohm, 5%, "4\W/ X0O-5
Resistor, 2.7M ohm, 5%, "4\ XO-13
Resistor, 620 ohm, 5%, "W X0O-4
Resistor, 24K ohm, 5%, '4W/ XO-10
Dip Switch 1008-692 XO-505
Socket, 40 Pin 640379-3 - XO-530
CPU R6502-13 XO-3560
ROM X0~-326

REFERENCE DESCRIPTION PART NUMBER
u3 ROM : X0-327
W4, US, U6 PRIOT R6532-18 XO-361
VRI Diode-3.0V, 5% IN52258B or INS9878  XO-269
Y Crystal, 3.579545 MHZ X0-456
2 IC-Cmos-Dual 1 Shot SCL4528BE XO-414
22 IC-Dual Flip Flop SN7474N X0-423
23, 211, 212, IC-Hex Inverter SN7404N X0O-402
216, 217, 224,
226, 227, 234,
235
24 IC-Cmos-Quad 2 Input
“And” SC14081BE XO-401
Z5 IC-Static Ram S5101-L XO-356
27 IC-Hex Inverter SN74LS04N X0O-418
pa: ] IC-2 Input “"Nor” SN7402N XO-421
29, 213, 214 IC-2 Input “Nand” SN7400N XO-420
4o} IC-Open Collector Inverter SN74LS05N  XO-411
Z15 IC-2 Input "Or” SN7432N X0O-407
Z18, 220, 222 IC-"D" Flip Flop SN74175N' XO-410
219, 221, 223 IC4 to 7 Decoder SN7448N XO-408
225, 233 IC-4-16 Decoder SN74154N . XO-409
228 IC-2 to 4 Decoder SN74LSI39N X0-419
229, 230 IC-Hex Inverter—OC/HV SN7416N X0-405
Z31 IC-2 Input "And” SN7408N X0O-404
232 IC-Hex Buffer—OC SN7417N XO-406
36 IC-Cmos SCL40698B X0-424
Socket 24 Pin 640361-3 XO-529



NOTE ; UNLESS OTHERWISE (NDICATEDS ¥EV-—t
{. RESISTORS ARE +5%, 1/4W. gg 1 ¢s —
ZL.CAPACITORS ARE ,OIUF, S0V, l
3.DIODES ARE TYPE ING148. L_]sa % o et
4,REF, DESIGNATION Za NOT USED. T 5o Voo = ey
R1 e —ano
" x AL i% "W
SPARE GATES IrRQ 16 v4,Us,0e-25
RES|S 17 ua,us,Ve-34
z3 Z30 ROY = - 13
s 7404 o[\_.74lC "
8 acl2 1 280y
Q
H3 2% A Ao
5 %
>0 3 Az 39 [AB3
z27 z32
7404 2 7417 Ad l,?, 4013e ADDRESS
_a'{>°_ AS 31 lage BUS
8220 29 ' A2 Y ke
: 1 )
. 17 [ABS
Z29 ‘ z9 _ ABIE 22 [ae Y
2 716 -ﬁD_{y_q.ba W KL 2T |
|D°8 i AES e 7101 25|RRl
D Z56s [1'|> e c,ég'z, 22 AR | 3
3 f 2 (z7-1
d : 1o NH £z %: ‘:—“‘i Cz7-19)
Z36 z
SIS 4069 3 ois P! L 3s[AB1®
A L |>"sz
L 3 pBo
np e
. Dz 5
cLock togic. b e s we |
29 DB+
K Rz 3 foes
4 2 g [oe<
stnch-L 1 o »
” it R/W
-3 go m;q. 9)7355.8
#22 179>010 '5%—‘1 15 l>#2 cLoex
1 | | L vd,Us0e-39
Nss Vss |
DELAY CIRCU\T +5FV Ifl‘\
R4S  SR47 PR
K45 az’ $5ar BABIY
Kcem §3.6x -
R4e :R4B \K/ mes-at0
@ 3K §S.6k BABIL
o c3e 223500 =2
T 3 - W -
2 284400 +5V = BAB9
e
UP/DOWN MEMORY PROTECT LOGIG ¥
A1T) ARV B ]s lelnls
1 es d <o RT VppRe TR}
| cras 3Re Qtf=ne
r A =180 Q1 Z1
+ nd Vﬁmn MPS-A 4528
ey [ . ) w2 cmos
afeellov | ler Lo u Srez >
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5 Vss T2} 10 ¥ 12
] GND - R10 14hs 1 12 AB‘Z.% ; RI1 BABIZ
Ve -tV essw0
2TMEG OlUF : BABI2
) 1 s G BAB10
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2 ‘;‘f- o BABS
14 _j@’-——— SELZ  gasg
ABT—H 27 o

sSEL|
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

DATA BUS
ADDRESS BUS &
#2 cLocK Badd Z26-/8 o &
ut-4 STROBES iV
ceLz ey cis M8 s
BABY % ‘_4' —{10 %
v-34 110502 Sof, u
ut-40 T | RE
Ll r
T g et Do
s e
zny BV = ﬁ DY
7606 e b5
Bl  re 12 . 33 e
11 Do 10 581 g PE
5 S [ =1 P8
3 4
. Do =17
2l e 8 14 PN PA
1 2 sSe 1
s el
T P
5 1 us
51 6532-2
- DISPLAY
AZ g 3 CONTRDI
[ ¥ a2 U % g
g G5%2-1 RETURNS = PA
AG SUNTCH 213 Ky +5:19 g
AT
| 2348 271¢ MATRIX ot f|4 PEEE opeRATOR_ADTUSTABLES =i
22 — - - -
As 5V
+5v Y S8 b sl o 52 5 K34
— 1R12 o ¢ 3 47k
= do 1 83K et __
il L i Tlo CREY CRIC Y CR2G ) cr32 i
582 PAT 0 . < "“
= @3 VA
€ i1 %‘L B¢ Uﬁ'{ A5V Soter| v ots23| Sotsar| 855 a
£ [THE P T L] 1153 P
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+sVv Bl g7 s 7z | BB erT cris Y ceza \crat |,
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tgks L:; e e Qz 47K
1 cz) L PA
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DATA BUS

ADDRESS BUS

. grcLock
25 ut-4
L 284}
SeLZ
A L
- U1-3¢
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7404 b
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'S
22 3
211
15 13
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

DRIVER BOARD |A3 ] COMPONENT I.OCATION

O wramnr e
053 bt 0.GOTTLIEB & CO.
ALL RIGHTS RESERVED —— ..

DRIVER BOARD (A3) PARTS LIST

REFERENCE DESCRIPTION PART NUMBER
DRIVER BOARD MA-295
Cl Capacitor, 10 mfd., 10V Tantalum X0O-209
cz2-c19 Capacitor, 01 mfd, 50V Ceramic X0-229
CRI-CR6 Diode—Silicon IN4148 XO-261
RI-RS3, RéI, Resistor 1.0K ohm, 5%. «W/ XO-5
R55, R56, R58, R59
R54, R57. R60 Resistor, 9.1 ohm, 5%. W XO-158
Q1-04, Q13- Transistor, NPN, Darlington MPS-U45 XO-306
Q32, 045-Q52, '
Q5%4-Q57, Q63
Q5-Q12. Q33-Q44  Transistor, NPN, Darlington MPS-Al3 X0O-304
Q53, 59, Q60 Transistor, NPN, Darlington 2N604 3 X0O-303
Q58, 062, Ot4 Transistor, NPN, 2N3055 X0O-301
21-212 IC-Quad D" Latch Flip Flop SN74175N XOo4I10
Z13 IC-Hex Inverter SN7404N X0-402
Insulator-Thermalioy 43-034 XO-512
NOTE:

L JUMPER WIRES REPLACED DIODES CRé,
CR3 AND CR4 FOR SYSTEM 80A GAMES.

2. TRANSISTOR TYPES MPS-U45 AND
NDS-U45 ARE INTERCHANGEABLE.
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

oL —
45V (%_ & A3J43 i Y
.D1 4V R1 MPS-U45 A J GAME OVER RELAY
p1 Vec CLay —W—-@ (PLAYFIELD) |
Q2 — 0 TILT RELAY
D2 S51p2 74 Q2 7_R&MPS-Uas B3 (PLAYFIELD)
FLiP-FLOP a3 e i !
- R3 MPS- coIN LockolT coiL
D3 2 a3 H1O_R3 Mps U45@_B oo Al
bk A3J3 ,
.D4 13 15 R4 MpPs-U45 ald suoor AGAIN
(PLAYFIELD) FROM
AlJ4
1S1 ONTROL
L3 BOARD
- A32 2 A3J1
¢ SHOOT AGAIN
+5V <y Qs ! | (LiGHTBOX)
4[5; Vec Ch )2 RS MPs-A13 2fLe
Q6 -
502 3 da 7 RE MPS-AI3 3 L5
LATCH Q7 @EL LATCH
2 DF;.'P-FLg: 1o R7 MPS-A3 g 5 s FLIP-FLOP
Q8
13] 04 P L R8 MPS-A{3 4 o7
CK
1§52
+5V
4 iofLs
5 9 | TO SOUND/
SPEECH BOARD
LATCH
j2| FLIP-FLOP Qo RHMPSQPAB 7 fLio
D3 Q3
13 8 L
LAMP
83 GND.
Li2
34
Li3 7 R34MP%—A13
FL%#T%EOF 35
R35 yps>
Li4 2] b MPSSAI3 K
Q36
15 Ri16 Mp§1345 L15 13 15 R36 mpsS- A13 7
)54 u
lf
ci5 J
INDEX
L KEY PINS BE
Li6 +5V DC
(SOURCE) A
ct
Li? = {OUF
| fov
Li8
L19 i
)85 ol INDEX
KEY PINS
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ol

-
N
o

29
30

By

32
33
54
35

AMP
ND.

z12
LATCH
FLIP-FLOP

Q49

ey R49 -]

ai 3 MPS: U4SE§ D
Q50 i

ety RS0 -

Q2 6 hoU MpPS U45@
Q51 i

2= RS1 g

veg AL MPS '-'_“5@

i‘CiQ

NOTE: UNLESS OTHERWISE INDICATED;

1. RESISTORS ARE 1000 OHM, 5%, I/4W.
2.CAPACITORS ARE .0IUF, £20%, 50V.

3. INTEGRATED CIRCUITS ARE SN74175N.

4. JUMPER WIRES REPLACED DIODES CRe,
CR3 AND CR4 FOR SYSTEM 80A GAMES.

5. TRANSISTOR TYPES MPS-U45 AND
NDS-U45 ARE INTERCHANGEABLE,

52
— f14 RS2 MP%—U45
ck Q3 )
o] !a

-

+5V DC *-—

H

s

E |L43

1)’-"9 O =

L37
"
L38

L39

LAMP
GND.

L40
L4t
L42

L43

LAMP
GND.

L44

L45

L46
1

La7

L49

L50

LS4

LAMP
GND.
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FROM A1J4

CONTROL BOARD

A3

21

+5V

Z13
HEX
INVERTER
SNT404N

A3J5

& B SOUND 1

5 §SOUND 2

1 JSOUND 4

7 JSOUND 8

8 JSOLENOID

24 VR

IN3148

SEE NOTE 4

- Q53
2N5°4§@

3 SOLENOID
GND.

A3J6

SOLENOID :

+5V
R54
iw

54 .
MP%-U45@ 3
P 515.!45
56
22 MP%-U45 1
4

Q58
2N3055

SOLENOID ¢

SOLENOID '
SOLENOID
GND.

9.1,5%

SOLENOID 2
SOLENOID
GND.

SOLENOID 8

SOLENOID
GND.

R59

Q63
MPS-U45

59
- CRS 2NE043
IN4148
60
g CR6 zn%o43
R

Q64
2N

SOLENOID 1

SOLENOID $
SOLENOID -
GND.

3055

SOLENOID &
SOLENOID
GND.
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
SOUND BOARD ASSY. (A6), COMPONENT LOCATION

T Nead) {0 (0 =
e QE Q%-’
) 1 o J:- (31] E18
- “T = 0000 ] 0000Q)
£ :00; & []5-555 e 333
. ;:c'u - . : - we 1 " - . uze &)
"L [
(e Ez— E3 =~ "
B-20887-3 “V" “Q ) e2e(C )

e ZLEL —

D.GOTTLIEBACO.
COPYRIGHT 1981
ALL RIGHTS RESERVED

SOUND BOARD ASSY. (A6), PARTS LIST

PART
REFERENCE DESCRIPTION NUMBER
Sound Board Assembly MA-309
ci, ca Capacitor, 0.1UF, 25V X0-248
c4-C7, C10
ci2, Cc20, c21
c23, C25, C26
cas, c29, C30
€33, C42, C44
€31, Cc32 Capacitor, .047UP, 25V X0-222
ca7 Capacitor, 4.7UF, 35V X0-281
Cc3, C38-C4l Capacitor, 47UF, 50V X0-210
cz4 Capacitor, 100PF X0-223
cae Capacitor, 470UF, 35V XO0-284
C45, C46 Capacitor, 33PF X0-277
C47 Capacitor, .O1UF, 100V X0-202
CR1 Diode, 1N4148 X0-261
R1, R11, R12 Resistor, 5.8K ohm, 5%, 1/4¥ X0-19
R2, Hesistor, 2K ohm, 51, 1/4W X0-14
R13 Potentiometer, 10K ohm X0-108
R23-R30 BResistor, 10K ohm, 5%, 1/4W X0-18
5 Potentiometer, 10K ohm X0-109
R18, R21 Resistor, 100K ohm, 5%, 1/4¥W XO-43
R22 Resistor, 2K ohm, 5%, 1/4W X0-14
R31 Resistor, 68K ohm, 5X, 1/4¥ X0-188
RP2 Resistor, DIP X0-168
SB1 Switch, DIP X0-505
sml Switch, Momentary Pushbutton X0-515
Ui IC, T4l4 X0-387
U2 IC, SNT4LST4N XO0-434
U3 CPU, R6502-13 X0-360
U4 IC, SNT4LS138N X0-437
Us, U8 EPROM, 27186 PR-53
o7 IC, BNT4LST7S XO-384
u1i0 IC, SN74LSO2N X0-428
v1s RRIOT, R6532-18 X0-381
Uis IC, SNT4LSO4N X0-418
o7 IC, SNT4LS30N X0-432
u20 Converter, PMI, 1408A-6P X0-416
v22 IC, LM741CP X0-383
va2s’ IC, LM3788 X0-385
U24 IC, Dual Comparitor, LM183 X0-396
u2s Inverter, 7404 X0-402
1 Crystal, 3.579545MHZ X0-456
Bocket, 23 Pin DIP  X0-467
Socket, 24 Pin (2) X0-529
Socket, 40 Pin (2) X0-530
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X. WIRING AND SCHEMATI

P/0 AGPI ( r
[ :1 TO U16-13
2 70 Ule-11
2[4 o vie-1 +5V oy 550
NIsg o vie-3 ek B
' : 0.1UF T
. 1 Vee 5 S
AR%
$R24, Agt B2 al4
sie K AB2Z )
2 AB3 4
+?V 3
. Nt i ADDRESS BUS 2
%E\?‘Efblé ' ABG H2— 22
A D : ABT
R26 Apio 2 TR 1
$ 10k - ABI1 22 —-urn, s § | o ]
1 = Uz4 v3 {1
LMI93 6502, ,
LAMP DRIVER CPU 13 ®
INTERFACE %%‘f : T
DB2 - e
B3 |22 DATA BUS 18
29
. DB4 45V
CLOCK. LOGIC 78
" +5v Cl Ry s — 16
Y1 Coavr 2 oee I2e /o
3.579545Myz 44 fTaie RP2 E1Q -
. :[]W AUF e Vee PR RQ 4 2 /g +—d
R2< R3: 2 +5V
2558
@@é cg‘r 531'4 ABII
7 ol ~E7 UiE
CRED 3 el [
5.6K 33PF +5V %w 8
JUMPER E
CONNECTIONS i
E16-EI7, 1Myz R/W
E16-EI8, 2Myz
NOTES: ABI2Z  NMI S FROM E3 By
[LUNLESS OTHERWISE SPECIFIED, ABI3 ABI5 TI-16 T Vi &
RESISTORS ARE £5%,1/4W. L2z
2. TLLEGEND WITHIN GATES i Al
INDICATES SCHMITT TRIGGER. £az
3, WITH THE EXCEPTION OF oy 3 va
E1,E2,E3 AND ElG,Ei7,E18; 2 7415128 4
SOLID JUMPERS USED WItH _ DEVICE 3
271G PROMS, DASHED JUMPERS lowF SELECT LY 3
USED WITH 2732 PROMS, 16 L% - T
17 7+
p/o AGP1 3, ¢ Vec & : G+E 23
(3] AUDIO OUTPUT 12 S sl I Eo
] O (R 2 - ST =
+30V DC 1 >3- s
ki +] ca8 3.{\&'& RP2 ¢ af 32 38 - 2
47UF 1o oz G THE S 5 yio3 19
50V 4 15 P¥8 | uik
1 +12V DC 5|02A Bl wea T UR p |3
T s I e o
IsTov = 18 5|
5 +5V D¢ 1|
+| €40 1
4TUF .
L sov i
3-——1—»—12.VDC =
T&0r
:J 1 S5o0v

T4L8

26



C DIAGRAMS, PARTS LISTS

02

L2

cw 0.10F

i T ¢
Ve DIl agyg
2 RAW
15—
(8 PIN_Ii" o7
P sac&a'ru--—sw
Rl wv)

ANS\ON*. 'GABIS

FROM JCT,
PZ-3 # 58]-8

JeT
muﬁz

r DB4 2}

]

sV
3 I lcze
O.TUF vie 0.\UF
20+ T4L504 |14 I 3
&l % PAl ol sz, Aeri-g
2a3 a2 o 1] S4 APy
] 3 S8, APH2)
4] PA3 <
A4 2 9 ste, um] -
2 A5 PA4 o |
A0 Ag PAS :} 5 332,041
- 33 -
== 0Bg L
31081
29 pa3
23 pB4
28 pBS
;Z DBG
| 25087 PAT +5V
RQ 2| RQ oo
ESeT—7% RES
RW —2=| R/W e
ag] Y
—35 R/S
— P2 STROBE
1 IE@Z- +Tl\; |
RE532
R1OT
SBI
_ |S|6e[T 8|2 |03 |4
pBg §55 i
PB1 5 £
PB2 5 5 _~
.~
PB3
PB4 Ho%
PBS ;«/
TOTI-IT = I
70 T1-1 = o ]
A/R |16 #+8
+5v
SW1 .
TEST YV a3
1. D.IUF
(!
VOLUME 7
+5v RIS €31 6] 5
16 .:"' g 1
Plo E1 J'_‘_WK O04TUF 1 cse
i o | BB o i
B L5 = ;ur - 10 +35"K AUDIO OUT
u23 Z R2I
LM379S $100K
) AMPLIFIER R22
70 U3-6 -—ALR] By a7
e
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

ABP1

? +5V DC INPUT
+| ca c2
47UF JOIUF L R2 LR3
i Z1 $12K,5% Z2  $220,5%
SNT412iN ] 1;4\\" SNT416N < 174w
1
21.5K,5% 14
Ti/4W
2
Qi
4 PMDIOK6&0O
4+ |L7.9P BUMPER SWITCH INPUT 6 CR2
8 IN4148
dct 10
.OiUF
i 12

POP BUMPER SOLENOID GROUND BuUS

POP BUMPER SOLENOID INPUT

DC GROUND

+

K2

D. GOTTLIEB & CO.
"™“POP BUMPER DRIVER BOARD (A8)

USED OM

| B A 442 ]D-20923
POP BUMPER DRIVER BOARD [A8) COMPONENT LOCATION

O c2 ¢ O

POP BUMPER DRIVER BOARD (A8) PARTS LIST

REFERENCE DESCRIPTION PART NUMBER
POP BUMPER DRIVER BOARD A-19741
Cl, Cc2 Capacitor, .01 mfd., 100V XO-202
c itor, 4.7 mfd., 10%, 10V, .
antalum, Axial XO-226
c4 Capaditor, 47 mfd., 10V X0-227
CR2 Diode IN4148 XO-261
Pl Connector 09-65-1061 XO-502
Rl Resistor, 1.5K ohm, 5%, %W/ XO-20
R2 Resistor, 12K ohm, 5%, AW XO-9
R3 Resistor, 220 ohm, 5% %W XO-21
Ql Transistor-Lambda PMDIOKS0 XO-311X
Fa IC SN7412IN XO-417X
2 IC SN7416N XO-405X%

28



X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

Atje SEGMENTS

; 300 .
2 R |
: [333] __: 1A1491 2At41 31441
o A r a 4—.=:=3=—r; i d‘——@—21 f a -‘—,:::Z'—- 21
4 b= ——20 b «—t2il 170 b =18 20
L _..m_.. e C = ....:—‘;.'..I 19 C == :':' 19 C - = 19
e 3881 ¢ Al de13331 lyg A]de—2i8 B d =8 18 B
7 3661 . g e w333 Jy7 e -1 17 e - 17
8 377 -hj f «—L3331 g f - 3l e f - 16
= q‘——@. 15 3 q ‘_Esj_q 15 { g - 11 15
9 18201 o 4 [ h <13 41 1o A1s Lh L4l poae 0 < BT0 i) o
] . » SCORE SCORE s&,ag
oF———n
R 22] . rp1«—[2001 | ¢ I DispLAY (p7«—[266L | g | DisPLAY (py «—[2901 ¢ foispLar
R |38l . 4 (B D221l 17 o8 7 02 -2 7
coNTROL |3 |—I[634] . D Jos<—12221 1, E Jos 8 D J o3 =222l 1g E
BOARD | . -1 04 9 ) 9 D4 <2331 1o
1s |—5861 o ¢ pse—224l 1,5 on<—L222l {10 : 05 <2341,
oL o p ) [06<—[2551 1, p12e—lT331 {44 | 06 «—13351 1y
D16 s| - D13 1s Diew—IITL |5
o [1aa
17 28 o g ) SVACRET.w—20— 3]  |svacReT.w—llid 13 SVACRET.<—=—— 3 5V AC
o 8 b +60V DC iu 1 +60V DC <— 1 +60V DC =—22 { +60V
19 f—L8221 o ¢ +5V DC w—i2 12 +5V DC e—122 12 45V DC = 12 + 5\
20 :if = d c 5V AC = 122 13 5V AC = = 13 5V AC ‘_[::] 13 5
2l > e GND. GND. : GND.
22 221 . f 4 4 . . 4
23 =221 g J . - - et
24 171 o h
o
ol DIGITS
f 4001 o pi
2 f—2U w02
3 422] o p3 | D
pi 331 ne &
s 2 > 05
6 221w ps |
7 %——nﬂ
FROM |8 f—p 08 E
9 L1l D9
CONTROL &
BOARD 10— D10
4 >
T
———— D13
D16
A0
1 S > +60V DC
2 = > +42V DC } SOURCE
3 1588 > +5V DC
4 688 ]
s [_GND.
¢ [—sno.
T ‘ff » 5V AC
waTRoM | 8 = > SVACREL|
eLecTroNIcS | 9 77 = 3V AC
A{0P1 |10 = 3V AC RET.
077 6.3V AC . _
1 —— == e e
P
6.3V AC RETURN \/
12 000 . 1
3 258 +6V DC (SOURCE) LIGHTBOX ILLUMINATION
W= SOUND 16




. 4A1491 1ASJ1
a - |Z?|° 21 r q «i220L 14
b = 20 b -t 8
¢ «f622] | c 1822l 1,
d}=—ﬁsr 18 C) d = i 13
e w23 Jy7 e 1841 12
f «dS221 146 f «t835L 1y
g w1881 _J5 q «L586 10
h <1877 14 - h <8771 9
- T0 Al4 b Ao To A5
SCORE STAT
o7 <3881 | ¢ | oiseiav o13etl28l {g foiSPLAY.
) F <1755
08 7 D14 <L 5
Do w20 | g o5 w—re8l 3
' LTI
D10 < 9 D16 2
gﬁi"qﬂm_ 10
Dlzd—-ﬁ—-m—— 11 [055]
- 4 +42v DC ﬁ_l__a_ 17
°’i. -15 _ +5v Dc w2881 g
€Ll 5 3v ac «L351 lys
c w1841 |, 3v ac ReT, <7l {6
oc <2881 {5
AcL—@— 13
GND. | GND. | g
e o
i
COLOR CODE
0 | BLACK 5 | GREEN
1 | BROWN 6 | BLUE
2 | RED 7 | PURPLE
3 | ORANGE || 8 | SLATE
4 | YELLOW || 9 | WHITE
NOTE: _
1. _[XXX] _ INDICATES WIRE COLOR.
2.GROUND WIRE IS w522, 18GA.’

3. NAME AND SCENE LAMPS ARE
#44 OR #4455 FLASHING,

KEY LOCK
ANCHOR PLATE

GROUND STRAP
(TYPICAL)

p

30

A9J1 A9PY
TILT LIGHT [622] P
b K zI 9221 5 SWITCHED 6.3V AC FROM "T" RELAY
A3J2
L2/ SHOOT AGAIN LIGHT 588 [5e8]
O BT®
y . FROM A3
L10 /) HIGH GAME TO DATE LIGHT 577 [577] DRIVER
—_— i) i 7 . BOARD
. L1173\ GAME OVER LIGHT 566 566] (SEE SCHEMATIC
o 6|6 ' 8 FOR
i . L9 (SOUND 16) 555 5|5 555] |g LAMP DRIVER
¥ I TRANSISTOR)

D. GDTTLFEB. & CO.
== LIGHTBOX SCHEMATIG DIAGRAN
CANE 681"

(A 75-53[E22892 ]




X. WIRING AND SCHEMAT1 ((

Vop
ct
A14Pi 10 - OIUF
',:‘1 a i 18 °
20 b 2 17
19 |-£ 16
Ty K 2 S ;
e 5 | UDN611BA J 14 NOTE:
7 SEGMENTS SIMILAR SEGMENTS
$ s | DRIVER 3 OF EACH DIGIT ARE
il INTERNALLY WIRED
is g 4: z R IN PARALLEL.
14 h 9 f oS e d c b a
+5V | s 4 s 7 : 9 28 29 [31 |33
|14
73 IDENTIFICATION % 7
SNT432N b
5 OR GATE 1 b
iy H-—4&
2 —h
3 e
i ) >
d
. Vop c
17 10 ¥
3
i
1
10 2
9 +| UDN6118A
8 DIGITS
5 14
; 7 12
3 8 11
12f—— +5vDC
5V AC (FILAMENT) +9 . ]
';’ [5V AC RETURN (FILAMENT] D. GOTTLIEB & CO.
+OOV O (Vop)  my ™7 DIGIT DISPLAY (Ai4)
l +i 'Cl,sF '_}.;.‘w' UEETD OM
— ¥ 100V

I

7-DIGIT DISPLAY (A14) PARTS LIST

REFERENCE DESCRIPTION PART NUMBER
7 DIGIT DISPLAY MA-238

Cl, C2 Capacitor .01 mfd. 100V Kemet  XO-202

c3 Cagacﬂ:or 1 mfd 100V ue XO-206

Ds1 7 Digit Display Tube - FUT, X0-477

R1 Resistor, 10K Ohm, 5%. YW X062

Z\, 72 IC-Fluorescent Display Driver- XO415
Sprague

Z3 1C (gt:ad or Gate X0-407

31



E DIAGRAMS, PARTS LISTS

Vor
2
A5 J1 10 4 O1UF
ol9 7 12
o I 6 13
e 5 14
12
2
i3)d 4| uoNe118A 13
SEGMENTS
3 DRIVER JHE
2 17 -
a2 L = a b c d e f g
e [1o T50r +°
L SEGMENT 3 |30 |28 j2r |26 |es4 |7
c 4 NOTE. IDENTIFICATION
7 6 9%
h 5_1_'_>_ SIMILAR SEGMENTS B %ﬁ— gum) g
spb—— 2] " OF EACH DIGIT ARE ¢ ,_b , ' ’
b ST D INTERNALLY WIRED DSt
8 LS IN PARALLEL g Sl e
. ¢ . e c (FUTABA) ' ' ' ' ' ' l p,
Z1 10:33— 8 Vpp d mn’ -’ -
SN7432N A
OR GATE 12 :D,_J 1 c3
13 32 |a 1 2
10 I'O“'IF - 2 ] 23 25 1
+7
M LG 5 14 D16 D15 |GRID |D14 D13 |F1
2 |.015 4 15
Z3
UDNGI18A
DIGITS
Di4 DRIVER 7
5
pe T 1 18
19
(6]_3V AC RETURN (FILAMENT ) J
15 |2V AC_(FICAMENT) D GOTTLEB & GO
+42VDC (VDP, i .
e}—— +svoe 1:) o "™ 4-DIGIT DISPLAY (AS)
17 S “}% useED on
AWN  Tare 0 T T
e 160V B R iis42 | E-20927
4-DIGIT DISPLAY [A5) COMPONENT LOCATION
'
(@)
oS!
o
m — — ﬁ
L ]
. .
717%2%%%¢%" 5 n
1 z .
o) I FEXEEEXE)
— T o
L] y N 1
*NOTE: | I] 'I I] J
R1 MOUNTED ON FOIL

SIDE OF BOARD.

4-DIGIT DISPLAY (A5) PARTS LIST

REFERENCE DESCRIFTION
4 DIGIT DISPLAY
Cl Capacitor, | mfd., 100V Sprague TEI400
Q, c Capacitor, .01 mfd., 100V
Kemet C320CI03MIRSCA

Ds! 4-Digit Display Tube-Futaba 4-LT-11
*RI Resistor, 10K Ohm, 5%, V2W

2] IC-Quad or Gate—T.I. SN7432N

22,23 IC-Fluorescent Display Driver—

Sprague UDNGI1
32

PART NUMBER
MA-115
XO-206

X0-202
X0O-455X
XO-62
X0-407
XO-415



X. WIRING AND SCHEM.,

TO AITCH <

P/Q
y A{J3
CONTROL BOARD

16 >—r

i | /
a +
+
o L) ol I
o
o <
N n N
¢ w ~f - .
o 1 4
o _ -
b "
g " © w
= o x
N( v v
o+ ~ N L] w
14\ Y V Y \
2 TSR P [ S
¥ =
~
-4
M~
L 2 (] =
< ~ "
: 2 [ ;
[ ¢z
T [[resessseips e d Relotiniaininn Sanein m psieieieiee ©
(=]
o~V vV v
<e ~ w© ~
A /

1 >—rdl

D16 FROM
STATUS DISPLAY

RESET BOARD [A24)
COMPONENT LOCATION

cs
A

L L N N Nel
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T\C DIAGRAMS, PARTS LISTS

pramit
+5V _|
+5v
S R
'y cs
z1a Ol 33K
. TRY
Vee ==
. o2
N
15 "
R/C
CLR / + E-!IUF +5V
- 10V +5V
R2
Lol A 0 Bad z2 16 33K
G +5v -
2 € - 13
=8 8 Q
) 9 —1'* 15
8 R/C c2
10] 23¢€ s *tLoa7urF
7 + 5V e—O CLR 10%
Z1iB 10V
& 1], N
)| | 6 I G
(A c = =
: c3 c4 _J,.
i CT
ol LR 5 [
. R/C
b 5
=L Q
RS NOTE:
e — 24K 1.Z1 AND Z2 ARE TYPE SN74123N.
2.231S TYPE SNT4LSOON.
+5V

D. GOTTLIEB & CO.

I mm_ ‘1““{‘“ ;:}fg]

"™ RESET CIRCUIT BOARD

-21063

RESET BOARD (A24) PARTS LIST

REFERENCE

Rl R2

DESCRIPTION

RESET BOARD

Resistor 33K ohm, 5%, “4W/.
Resistor 24K ohm, 5%, “%W.
Capacitor 47 ufd., 10V.
Capacitor 4.7 ufd., 10V.
Capacitor 470 ufd., 16V.
Capacitor .01 yAd., 50V.

IC 74123N

IC 74LS00N

7 Pin Connector

PART NUMBER
MA-164
X043
X0-10
X0-227
X0O-226
X0O-214
X0-229
XO-398
xX0-427
X0O-526
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

STROBES RETURNS (To At CONTROL BOARD)
(FROM Al AT 11 12 13 4 15 16 17
CONTROL BOARD) AITe
o MTE = 2 ez oy = o) ;
) @zel st 0 RTN.O RTH.1 . IJ_‘N.z R:l:n.s . mju.q- RTN.5 RING 1
| r- = _ : - j
in "
= SW.04 !
SW.C0 SW. Of Sw.o2 SW.03 ) SW.OS SW.06
o ey g pees 4 Ly : }
F 3 :
‘ :li sw12 ks Sw.14 psw.1s .
SW.10 SW.11 12 W. 1 W.1 SW. SW.16
5| EESTRE : : ._1 - - = . il '
3 '
SW. 20 LSW. 21 1 SW. 22 L SW. 23 ILSW.29 LSW.25 L SW.26
| e = A r I i i i
A9P2/J2-4 W A9P2/J2-8 A9P2/J2-12 L
I SW.30 i_ SW. 31 I SW.BZ: LSW. 33 E SW. 39 } SW.35 lr Sw. 86
[ag]STR.4 : L !
5 i :?3 712-1 i ;spz.'.m-s i ASP2/32-9 1 LEFT TaRGET, | I LT.OUTSIDE LEPT DIE
: TOP LEFT ROLLOVER, 1
#1 DROP 14 DRO #7 DROP ROt LOVER RETURK RIGHT DIP HOLE
TARGET nncs; TARGET ig;_w“n TARGETS
|l SW.40 “ SW. &1 | SW. 42 | l%_SW- 43 “ SW. 44 : SwW.45 |I__SW.46
STRQS Sm Il‘ll i
& :31:2;.12-2 AGPZ72-6 | i A8P27J2-10 T 7o mancer, | [ 1 -
12 onor | $47 15 oo v8 DROP ROLLOVER. ROLLOVER ROLLOVER e LT
TARGET 1 TARGET TARGET
577] 105 133] [355] :
|-3W.50 =_sw.:st l 1 SW. 52 I SW.53 [-oW: 5% || SW.S5 I EW.56 | SW. 57
STR.6 L ) ) I
=8 :f};:uz-a i A9P2/32-7 i :ymnz-n 1 Ricar Tamcer, LT. RETURN center 1P | L
13 Do < 15 DRoP 19,000 | T Rolioven RT.OUTSIDE POP BULPER AT oot
ARGET 0B8] ROLLOVER 177
| SW. 60 | SW., &1 | SW. 62 j|_SW. 63 ILSW. 64 LSW. 65 | SW,66 | SW.6T
olEmsTRT I Ll I ] ! ! SEg "B L |
o~ x x X 3  § 3 3
== sl 1 == ] !: ]
“ SW.TO JII SW. 71 H SW.72 H SW.73 Héw.'m H SW.TS “ SW.Te
COLOR_CODE Y]
O] BLACK |5 EEN NOTE: IAI B
_..,_iEB%!N & P;UPLE 1. ALL DIODES ARE 1INZ70. 2
ORANGE SLATE * LEFT DIP, { CENTER DIP
] TELL WRTE TARGET,
RIGHT DIP
POP BUMPER
TARGETS
322] 155]
fSwes sw.es _ |
e CENTER
LEFT DIP SW. —{t— DIP SW. e
SW.4

RIGHT DIP SW, - popP BUMPER SW.

c2

i ci, C2 AND C3

0.47UF, 50V

D. GOTTLIEB & CO.

"™ SWITCH MATRIX
useo on GANE 681
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X. WIRING AND SCHEMAT
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C DIAGRAMS, PARTS LIST
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PLAYFIELDS
SOLENOIDS AND ILLUNINATION
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REFERENCE

Ci

c2

c3

c4

cs5
CRI-CR4
CR5
CR6
CR7
CR8
Dsl, Ds2
ICi

J3
POTI
Qi
Q2
Q3

RI
R2, R9

X. WIRING AND SCHEMATI

POWER SUPPLY (A2) COMPONENT LOCATION

C
ey 4
1 5 seovhh c
C 2 ®m L= o)
R2 R1 U o @1- 42y
LT P2 J1
“Q" 0 ]SOV AC IN
+ 8 Vol —n L
o @ e €2
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[ 3] e | [4]
R15
.“U | m— // hY X f‘u EE HSY
sch / A \ ! i
L B!
ﬂtll \° ©°/ e
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\ 4 sV
R17 ./ POTY ?
= 4 g | 6OV AC RE
O“ (I — ]
c1 D’ RT
D ost o-%?-o
s
+ . |2y oc
e =M S
CDCeR2
c 1 A, g DM &)
+
¢ TPS javi
© (SOUR
9
POWER SUPPLY (A2) PARTS LIST
DESCRIPTION PART NUMBER REFERENCE DESCRIPTION PART NUMBER
POWER SUPPLY BOARD MA-114 R3 Resistor, 12K ohm, 5%, Y2W/ XO-63
Capacitor, 470 mfd., 100V X0-233 R4 Resistor, 33 ohm, 5%, 1W/ XO-159 |, | COMMON
Capacitor, 47 mfd., 100V XO-231 RS Resistor, 10K ohm, 5%, YW XO-62
Capacitor, 1000 Picofarad, 50V X0-232 R6, R13 Resistor, 510 ohm, 5%, %W XO-25 5
Capacitor, 470 mfd., 10V X0-279 R7 Resistor, 3.9K ohm, 5%, %W X0O-39 | +5V [
Capacitor, .2 mfd., +80%, -20%, 16V X0O-205 RrR8 Resistor, 10K ohm, 5%, YW XO-18 4
Diode 1IN4004 XO-254 RIO Resistor, 30 ohm, 5%, 2W/ XO-155 A———
Diode Zener, 62V, 5%, W IN4759A XO-267 RN Resistor, 2.2K ohm, 5%, “\W X0-27 — NOTE: L
Diode Zener, 18V, 5%, W IN4746A XO-258 RI2 Resistor, .33 ohm, 10%, 5W/ 1.RE51$I
Diode Zener, 8.2V, 10%, 2W IN3445  XO-266 (wirewound) XO-154 N
Diode Zener, 5.6V, 5%, IW IN4734A  XO-255 R4 Resistor, 2K ohm, 5%, "W/ XO-14 :
Diode, Light Emitting CM4-22 X0-268 RIS Resistor, 100 ohm, 5%, '4\W/ XO-28
IC-14 Pin Dip UA723CN X0-422 R16 Resistor, 20 ohm, 5%, YW/ X0O-29
Connector, 9 Pin, Molex XO-527 R17 Resistor, 620 ohm, 5%, W XO-66
Connector, 6 Pin, Molex X0O-525 RIB Resistor, 180 ohm, 5%, AW/ XO-24
Connector, 7 Pin, Molex XO-526 SCRI Silicon Controlled Rectifier SI07Y1 X0O-451
Potentiometer, 500 ohm, CTS 115RS01A  XO-101 Eyelet G52-3 XO-524
Transistor, NPN, S\W4F013 XO-307 Heat Sink, Thermalloy XO-528
Transistor, NPN, 2N5550 X0O-314 Insulator, INS-3 XO-522
Transistor, Darlington, Insulator, DM 111 XO-523
Lambda PMDIOK40 XO-315 Spacer — 6-32 Thread x 5/32 XO-518
Resistor, 1.3K ohm, 10%, 5W/ XO-156 Spacer — 632 Thread x % XO-519
Resistor, 1K ohm, 5%, “4\W XO-5



|c DIAGRAMS, PARTS LISTS
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
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TITLE

USED ON

SOUND/SPEECH BOARD
POWER SUPPLY AT

SOUND/SPEECH POWER SUPPLY (A7) COMPONENT LOCATION

CR3

Ri
o o 3 o
rR2(J
CR2 © ®
— +
c2 e
CR7 © @ c4
CR5 © .
CR6 ©O CR1 CRS8
CR4 © O ((ED]
F + V(R_'; 1
- ci 0 I
o) - 0]
SOUND/SPEECH POWER SUPPLY (A7) PARTS LIST
REFERENCE DESCRIPTION PART NO.
SOUND/SPEECH POWER SUPPLY BOARD MA-188
a Capacitor O.IUF, 50V XO-230
c2 Capacitor 47UF, 25V XO-219
c3 Capacitor 2200 UF, 50V XO-290
c4 Capacitor 0.33 UF XO-250
CRI Diode, Zener 30V, 5%, TW IN4751A XO-271
CR2 Diode, Zener 12V, 5%, \W IN4742A XO-257
Egi o Diode 1IN4720 XO-260
CR7, CR8 Diode INA004 XO-254
R, Resistor 430 ohr, 5%, ¥ Watt XO-54
R -~ Resistor 100 ohm, 5%, ¥2 Watt XO-52
al Transistor, Darlington Pair PMDIOK&0 XO-311
VR +12 Vokt Voltage Regulator LM 340T-12  XO-473




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

PLAYBOARD SWITCH AND
LAMP ASSIGNMENTS

LAMP
NO. LAMP ASSIGNMENT

L13 Top Left Rollover
Left Spot Target

L14 Top Center Rollover
Top Spot Target

L15 Top Right Rollover
Right Spot Target

L16 Left Outside Rollover
Right Return Rollover

L17 Green Hole

L18 Left Side Rollover
Right Side Rollover

L19 Amber Hole

L20 Left Return Rollover
Right Outside Rollover

L21 Red Hole

L22 Special Hole

L23 Double Bonus

L24 10,000 Left Bonus

L25 20,000 Left Bonus

L26 30,000 Left Bonus

L27 40,000 Left Bonus

L28 50,000 Left Bonus

L29 10,000 Right Bonus

L30 20,000 Right Bonus

L31 30,000 Right Bonus

L32 40,000 Right Bonus

L33 50,000 Right Bonus

L34 Pop Bumper

L35 Left DIP Target

L40 Right DIP Target

L41 Center DIP Target

B

| syt
- -

e ]
on

§ SWITCH
MATRIX
NO. SWITCH ASSIGNMENT PART NO.
40 #1 Drop Target B-18094
41 #4 Drop Target B-18094
42 #7 Drop Target B-18094
43 Left Target B-20867
Top Left Rollover B-18892
44 Left Outside Rollover B-18892
SWes Right Return Rollover B-19754
45 Left DIP Target B-22820
I Right DIP Target B-22820
46 Hole B-19857
50 #2 Drop Target B-18095
- 51 #5 Drop Target B-18095
52 #8 Drop Target B-18095
53 Top Target " B-20867
Top Center Rollover B-18892
54 Left Side Rollover B-18892
55 Right Side Rollover B-18892
56 10 points (5) (4 Lower) B-22224
e (Upper) B-22227
57 Tilt B-9141
60 #3 Drop Target B-18093
61 #6 Drop Target B-18093
62 #9 Drop Target B-18093
63 Right Target B-20867
Top Right Rollover B-19388
64 Left Return Rollover B-18892
Right Outside Rollover B-18892
65 Center DIP Target B-22820
Pop Bumper B-21353
66 Runway B-19754
67 Outhole B-18892
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XI. PARTS INFORMATION
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ITEM

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

13.
14.
15.
16.
17.
18.

19.

20.
21.
22,

23.

24.

;,t ?"rﬂ ..'t-?i'l\‘l:‘:i'!,u“qrr“:"\l

DESCRIPTION

Cabinet

Lightbox Mounting Brackct (2)
Line Cord Housing

Line Filter Ao
Speakers, 4 Ohm (2)

Right Playboard Support
Front Rest Saddle (2) -
Stop Bracket

Playboard Prop

Knocker

Convenience Outlet Pent
Switch, On/Off :
Switch Housing

Fuse Assembly

Flipper ‘Switch Assembly
Ball Shooter

Pot and Mounting Bracket
Front Door Assembly

Ball Roll Tilt

6 Diode and Term Strip

Transformer Board Assembly

Bridge Rectifier (3)

Capacitor, 6800 UF, 25 Volt (2),

F1, 1/2 Amp Fuse

F2, 5 Amp SLO-BLO Fuse’

F3,j1f4 Amp SLO-BLO Fuse

F4, 8 Amp SLO-BLO Fuse

F5, 7% Amp Fuse

F6, 7% Amp Fuse

F7, 10 Amp Fuse -

F8, 1 Amp SLO-BLO Fuse

Left Playboard Support

Cabinet Leg (4) ;

3" Leg Adjuster

Hinge (shown for reference
only-P/0O Lightbox)

:Latch Bar.

Latch Assembly (PIO Lightbox)
Ground Strap Bracket

CABINET PARTS

PART NO.

Speciry Game

A-19916:

c-18534"

EL-50

EL-83
D-19932°
A-21960
A-5024
B-21625
MA-12
MA-17
A-18317
B-15163
MA-186
B-17838
B-8835
MA-185

Specify Game
MA-344
A-21028
MA-332

EL-42"
X0-228
EL-28
EL-8
EL-5
EL-26
EL-22
EL-22
EL-23
EL-6
D-19931
D-4337
MH-21
B-22734

A-22733
A-21969
B-22156

45



XI. PARTS INFORMATION

o o o PLAYBOARD

RUBBER RINGS

A A-10217 5/18" (12)
B A-10218 1/2" (3)
Cc A-10219 b B (1)
D A-10220 1-1/2" (2)
E A-10221 2" (2)
F A-10222 2-1/2" (1)
G A-10223 - 3" (2)
H A-15705 Mini (8)
PARTS LIST

1. A-19646 Arch Rebound
2. A-19645 Arch Gate
3. A-16883 Pop Bumper Cap, White
4. C-10435Z Pop Bumper Body, White
5. C-104332 Pop Bumper Skirt, White
6. B-8246 Pop Bumper Trim Platter
7. A-9374Z Targer, White (3)
8. A-15747W DIP Target, Blue (2)
2. A-15749U DIP Target, Red
10. . D-22803 Plastic Shield Set
11. A-134480 Drop Target, Red
12.  A-13448Y Drop Target, Black
13. A-13448U Drop Target, Red
14. A-13447Y Drop Target, Black (2)
15. A-13447U0 Drop Target, Red
A-13446U Drop Target, Red
17. A-13446Y Drop Target, Black
18. A-13445U0 Drop Target, Red
19. A-11151 Hole Liner
20. A-13652 Gate Wireform
21, A-10542 Pin (2)
22. C-13150 Flipper, White (2)
23. D-13647 Cardholder
24. C-9767 Ball Shooter Guage
25. A-93982 Rollover Guide, White
26. A-9396Z Rollover Guide, White
27. A-93942 Rollover Guide, White
28. D-22747 Arch’‘Shield Retainer

Py p——

L
(=3

©
-
-]
.

29. A-4831 Ball Guide Rail
30. A-4833 Ball Guide Rail
31. A-4832 Ball Guide Rail (2)
32. A-6612 Ball Guide Rail (2)

33. A-14571 Ball Guide Rail
34. A-14572 Ball Guide Rail
35. A-12570 - Ball Guide Rail
38. A-17106 Ball Guide Rail
37. A-8688 Metal Flat Rail
38. A-5867 Metal Shield

39. A-22818 Metal Flat Rail

A-14792 Mini Post Screw (11)
C-11561PX Plastic Post (37)
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