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SYSTEM 80A

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

System 80A has improved bookkeeping and self test capabilities,
permits the use of seven digit displays and allows for greater
coin/credit combination fiexibility. The control boards’ ROM memory
chips, U2 and U3, have been reprogrammed for System 80A. They
have aiso 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-362 XO-363 XO-529
80A X0O-326 XO-327 XO-529
The ROMS are labeled as follows:
SYSTEM U2 U3
80 R3273-12 R3272-12

80A XO-326 XO-327
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I. INSTALLATION

SET-UP
Bolt the legs to the cabinet.

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

Remove the moulding from the
playfield.

Slide the cabinet glass forward
and remove it.

Raise the playboard, slide it
forward 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.

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

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;
it out.

then swing

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

Connect all cables in the
lightbox.

B.

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 or
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 game into a properly
grounded 3-wire receptacle ONLY!

Refer to Section VI to make all
necessary game adjustments.




II. INITIALIZATION, III. GAME OPERATION

II. INITIALIZATION

TURN GAME
ON
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.

IIT. 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. flashes two zeros.
1. 1Insert coins into coin chute. 2. The other player'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. 4., When the ball enters the outhole,
b. Total credits displayed any bonus earned is scored.

decrease by one.

3. Aall playfield features reset. 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
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D.

1.

2.

1.

ITII. GAME OPERATION

credits remain, the Credit
Button has no effect.

Additional players can be added
anytime the first player's ball
is still in play. TIf the Credit
Button is pressed after the first
player's first ball has entered
the outhole, all players' scores
will be erased with the first
player's score display showing

a flashing zero, indicating a

new game only for the first player.

EXTRA BALLS

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

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

TILT MODE

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

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

All accumulated bonus and
bonus multipliers are lost.

SLAM MODE

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

entire game is ended for
all players.

2. The GAME OVER lamp comes on.

3. The entire switch matrix is
inactive for three seconds.

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

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

6. Game returns to the attract
mode.

GAME OVER

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

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

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

4. All of the target banks will
reset.




IV. GAME PLAY AND SCORING

INSTANT WIN

elLeft cabinet switch awards
an "instant win" when
feature is active.

eFeature can be used a
maximum of two times per
game,

#Winning a round by use of
"instant win" or, by
going out a lit outlane
rollovexr will re-establish
a previously lost round
drop target.

®Remembered ball to ball.

SPECIAL

eLeft lane arrxow will advance
after one round won, then
two rounds, then for one
round, etc... (3-BALL)

every two rounds won after
the first win (5-BALL)

®Advancement will light
top hole.

eTop hole awards SPECIAL.

EXTRA BALL

eCompleting ten rounds
lights EXTRA BALL.

eTarget Banks reset, bonus
is collected, and the
fight staxts over.

®EXTRA BALL target on
5 bank awards EXTRA BALL
when 1lit.

MEMORY

®"Instant wins'" and '"Instant
wins remaining', the round
currently being fought,
targets corresponding to
rounds lost, rounds won and
multiplier are remembered
ball to ball.

TOP HOLE

®Award SPECIAL when lit,
and resets arrows to lowest
value.

®Advance lighting of pop
bumpers.

eScore 1,000 points if ball
has not come from left lane,
otherwise score value of
lit left lane arrow.

eExtend round by 50% of
time gone in round if
ball has come from the
left lane.

POP BUMPERS
eScore 1,000 points when 1lit.

eScore 10,000 points when
flashing.

®#Score 100 points when unlit.

e After 3 pop bumpers are
lit, advancing the pop
bumper lights due to the
top hole will cause one
to flash and the others
to remain lit.

TOP ROLLOVERS

eScore 5,000 points when 1lit.

®eScore 1,000 points unlit.
eCompleting seqQuence lights
left spot target, resets
sequence, and advances or
activates "instant winning
round" if the maximum has
not been used.

®Lights left or right return
rollover.

LEFT AND RIGHT RETURN
ROLLOVERS

eScore 20,000 points when 1lit.

eScore 1,000 points unlit.

elit lanes indicate number
of "instant wins"
available for use.

B EBEEEBEEEERERBE.




LOWER OUTLANE ROLLOVERS
eScore 15,000 points.

eWin a round when lit.

ﬁ DROP TARGETS

eScore 10,000 points if
target number is equivalent
to round number being
fought.

®Score 1,000 points if
target number is not

. equivalent to round
number.

eCompleting sequence resets
bank, and adds bonus.

eExtra ball target on five
bank awards extra ball
when lit, and scores
10,000 points.

ROLLUNDER

eScore 500 points.

SPOT TARGET
eScore 1,000 points unlit..
eScore 50,000 points when

lit, turns off target
light, and adds bonus.

SPINNER

eScore 1,000 points.

ON THE ROPES SHOOTER

eCollect bonus.

10 POINT SWITCHES

eScore 10 points.

IV. GAME PLAY AND SCORING

OTHER FEATURES

eThe status display in the
cardholder will show the
number of rounds won on the
left side and the current
round being fought on the
right side.

® A target associated with a
lost round is never left
standing upon any bank
reset.

e The out rollovers, rollunder,
spinner, and 10 point
switches do not add to the
round timer.

eThe player has a certain
amount of switch closures in
which to knock down the drop
target associated with the
current round being fought.
If he does this within the
allocated number of switch
closures, then he wins the
round and the round advances.
If he does not, then the drop
target drops and the round
advances. If a target is
hit that is not equal to the
current round being fought,
then this target will remain
down until that round is
reached, the bank is completed,
or until the bank is reset
because a target having been
knocked down earlier is reset
when the appropriate round
number is reached.

e Bonus maximum is 19,000.
Bonus multiplier is 1X
if rounds won is O or 1,
2X if 2,3, or 4. 5X if
5,6, or 7 and 10X if
greater than 8,

®eRight flipper circulates
the 1lit pop bumper lights,
the 1it top rollover
lights and alternates
the lower outlane rollover
lights.



V. SOUND/SPEECH

SPEECH

ROUND ONE
ROUND TWO
ROUND THREE
ROUND FOUR
ROUND FIVE
ROUND SIX

| ROUND SEVEN
ROUND EIGHT
ROUND NINE

ROUND TEN

TOO BAD YOU LOSE,
HA, HA, HA, HA.




VI. GAME ADJUSTMENTS

A. CONTROL BOARD SWITCHES 6. 7 AND 8 SPARES
, 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. SWITCHES
These switches are contained in four packeges of eight OFF OFF s

switches each, as shown below.

COIN CHUTE COMBINATIONS

SYSTEM 80A SWITCH 22 PLAYFIELD SPECIAL
COIN CHUTE ON oottt e Extra Ball
> SWITCHES ADJUSTMENTS OFF et e et Special
ST S2 $3 sS4 S5 ___ LefCoinChute
9 S10 SI1 S12 S13______ RightCoin Chute SwiTcHEs
S17 SI8 SI9 S20 S21_______ Center Coin Chute 3 2 HIGH GAME TO DATE AWARDS

. , CREDITS/COINS

OFF OFF OFF OFF
OFF OFF OFF OFF
OFF OFF OFF ON
OFF OFF OFF ON
OFF OFF ON OFF
OFF OFF ON OFF
OFF OFF ON ON
OFF OFF ON ON

OFF ON OFF OFF
OFF ON OFF OFF
OFF ON OFF ON
OFF ON OFF ON
OFF ON ON OFF
OFF ON ON OFF
OFF ON ON ON
OFF ON ON ON

ON OFF OFF OFF

ON OFF OFF OFF
L~ ON OFF OFF ON

ON OFF OFF ON

ON OFF ON OFF OFF ... ..iiieieiiniiiinnnenss /3
ON OFF ON OFF ON ......cciiiiiiinenanaenss 2/3

ON OFF ON ON
ON OFF ON ON

ON ON OFF OFF OFF .. .coiiiiiiiiennnnnnnnens 1/5

* Ali of the above do not give credits until the last coin is inserted.

— ADDITIONAL COIN CHUTE COMBINATIONS
CREDIT INCENTIVES

ALL OF THE BELOW CANNOT HAVE 9 CREDITS ADDED BASED ON SWITCH 30

S1 s2 s3 4 S5 - Left Coin Chute
s9 s1o s1 s12 s12- Right Coin Chute
S17 S8  S19  S20 S21- Center Coin Chute
COIN/CREDIT COIN/CREDIT COIN/CREDIT COIN/CREDIT COIN/CREDIT TOTAL COIN/
GIVEN GIVEN GIVEN GIVEN GIVEN TOTAL CREDIT
ON ON OFF OFF ON Ist/1 2nd/2 = 2/3
ON ON OFF ON OFF Ist/0 2nd/ | 3rd/ 4th/1 = 4/3
ON ON OFF ON ON Ist/0 2nd/ 1 3rd/0 4th/2 = 4/3
ON ON ON OFF OFF Ist/1 2nd/ 3rd/ 1 4th/2 = 4/5
ON ON ON OFF ON Ist/1 2nd/2 3rd/1 4th/3 = 4/7
ON ON ON ON OFF Ist/1 2nd/2 3rd/2 4th/2 = 4/7
ON ON ON ON ON st/0 2nd/0 3rd/1 4th/0 5th/1 = 5/2




VI. GAME ADJUSTMENTS

B. SOUND ADJUSTMENTS SWITCH BANK (SBl) SETTINGS:

The speaker output is controlled SRl1-1 NOT USED.

by the potentiometer mounted on SB1-2 NOT USED.

the fuse/knocker panel. SB1-3 SBl-4 Attract Mode

. : OFF CFF Disabled

Turning the potentiometer counter :

clockwgse wigl decrease the N OFF Every 10 Seconds.

volume. Turning it clockwise CFF oN Every 2 Minutes.

will increase the volume. N N Every 4 Minutes.
SB1-5 ON Background Sound

The potentiometer is accessible enabled.

through the front door. OFF Background Sound

. disabled

IMPORTANT: Each of the potentio- y

meters installed on the sound/ SB1-6 ON Speech enabled.

speech board have been factory OFF Speech disabled.

adjusted. The potentiometer

settings should never be changed SB1-7 N Crowd Cheer

except when performing the (Full Volume)

recommended calibration procedure. OFF Crowd Cheer

(Half Volume)

SB1-8 NOT USED.




VII. BOOKKEEPING AND SELF TEST

The circuitry in this game helps the
operator perform many bookkeeping

and Self/Test functions. These
functions are accessed by the Self/Test
Switch inside the front door and infor-
mation is displayed on the players' and
credit displays. Bookkeeping is listed
in Steps 16 through 20. Section VII, A
details the Bookkeeping system, while
Section VII, B details the Self/Test
operation. The Flow Chart in Section
VII, D gives the general order and
function of both Bookkeeping and
Self/Test steps.

A, BOOKKEEPING

. 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.

I. STEPPING THROUGH BOOKKEEPING

1. Press the SELF-TEST button
inside the front door.

Double zeros (00) should
appear in the designated
bookkeeping step displays.

2. Press the SELF-TEST button
again. Step 01 and its
information will be displayed.

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

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

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.

4. 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.

II. HOW TO SET BOOKKEEPING INFORMATION
TO ZERO

l. For a Particular Bookkeeping Step

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

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

c. 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.



VII. BOOKKEEPING AND SELF TEST

III. HOW TO RESET REPLAY SCORE LEVELS OR HIGH GAME TO DATE SCORE

r A
STEP 11
FIRST HIGH
SCORE LEVEL
STEP 12
SECOND HIGH PRESENT SCORE IS DISPLAYED IN PLAYER ONE SCORE
TE BOOKKEEPING STEP BY
§§g§g¥ngggggﬁégsg DO UNTIL STEP SCORE LEVEL DISPLAY. PRESS CREDIT BUTTON ONCE. THIS WILL ZERO
-.4 }—. OUT THE PRESENT SCORE. THEN PRESS AND HOLD CREDIT
NUMBER APPEARS IN THE CREDIT DISPLAY T 1
AND THE 3RD & 4TH PLAYER'S DISPLAYS. STEP 13 BUTTON UNTIL DESIRED SCORE IS DISPLAYED
THIRD HIGH (INCREMENTED IN 100,000'S).
SCORE LEVEL
STEP 14 l
HIGH GAME TO
DATE SCORE PRESS SELF/TEST BUTTON ONE MORE TIME TO
L J ENTER NEW SCORE INTO BOOKKEEPING.
NOTES:
1. Step 11 must be a lower score than Step 12. l
Step 12 must have a lower score than Step 13.
Otherwise, lst replay will not be recognized. TO EXIT FROM BOOKKEEPING:
. _ A. WAIT 60 SECONDS OR
2. If Step 12 or Step 13 is not desired, set B. TURN POWER OFF/ON OR
those scores to zero. C. OPEN SLAM SWITCH OR
. . D. CLOSE TILT SWITCH.
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.




VII.

B. FLOWCHART

BOOKKEEPING AND SELF TEST

BOOKKEEPING CAN BE ENTERED IN THE ATTRACT PRESS
| MODE OR DURING GAME PLAY. l O SELF TEST

BOOKKEEPING

PRESS
SELF/TEST
BUTTON

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

O

SELF/TEST

PRESS
CREDIT BUTTON

STEP 1 —COINS THRU LEFT CHUTE

STEP 2 —COINS THRU RIGHT CHUTE/NOTE 1

STEP 3 —COINS THRU CENTER CHUTE/NOTE 2

STEP 4 —TOTALPLAYS

STEP 5 —TOTALREPLAYS

STEP 6-—GAME PERCENTAGE /NOTE 3

STEP 7—EXTRABALLS

STEP 8 —TOTALTITS

:7 O
STEP 9 —TOTALSLAMS

R——

/
STEP 10—TIMES HGTD HAS BEEN BEATEN

STEP 11 —FIRST HIGH SCORE LEVEL

STEP 12— SECOND HIGH SCORE LEVEL

STEP 13— THIRD HIGH SCORE LEVEL

STEP 14 —HIGH GAME TO DATE SCORE

STEP 15—AVERAGE PLAYING TIME/NOTE 4

|

SEE
> SECTION
Vil A

STEP 16—RELAY AND LAMP TEST: All relays
| are pulsed twice. Controlled lamps are sequentially
turmed on.

Y

STEP 17—SOLENOID TEST, SOUND TEST, AND

OPERATOR SWITCH TEST

————O

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
assigned number will be displayed.

——0

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

e

STEP 20—MEMORY TEST: Each control board
memory device is inspected. Any defective device is
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.

TO EXIT SELF/TEST.
a) Wait 60 seconds
b)Turn power oft /on
¢} Open slam switch
d) Close tilt switch

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

and displayed in step 0 1.

. In German games only, step 02 displays total coins thru center chute,

and step 03 dispiays total coins thru right chute.

. If step 06 is reset, steps 04 and 05 must aiso be reset.

. If step 15 is reset, step 04 must also be reset.

BUTTON




VII. BOOKKEEPING

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.

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

e |[f the SELF/TEST button or the replay button
is not pressed within 60 seconds, the game
will return to the attract mode.
Test information is displayed in the third and
fourth player score displays and the status display.

EXAMPLE:
ML 7
(1N —

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) - A3J3 PIN #A Q1
Relay —

T (Tilt) Relay - A3J3 PIN #B Q2

Coin Lockout - A3J5PIN #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.

AND SELF TEST

Test Lamp Number

/

L. (N

[
Fourth Player

Third Player

Status Display

Lamp number (L9, L 16, 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 Top Hole Q60
Sol. 2 5 Bank Q57/Q58
Sol. 3 Shooter Q54
Sol. 4 Gong Q55
Sol. 5 Right 3 Bank Q61/Q62
Sol. 6 Left 3 Bank Q63/Q64
Sol. 7 Not Used -
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:

BEEEBEERE




VII. BOOKKEEPING AND SELF TEST

A3 DRIVER BOARD Checking Switches

SOUND NUMBER TRANSISTOR ASSIGN.
E LE SEE SCHEMATIC 1) Switch all odd number switches to the ON
28]6 8] 7 (combination S1&S 16) %g E}RJJ ? posftfon, avjd ali even switches to the OFF
2 2 A3)5 PIN 5 position. Display should show:
4 A3J5 PIN 1

“
S A3J5 PIN 6
co .

¢. The first and second player’s score displays First Plaver Second Player
show hexadecimal representative of the 4

operator switch positions. Converting
hexidecimal to binary will give the switch

the ON position and all odd switches

CONVERSION TABLE to the OFF position. Display should

show:
0=0OFF 1=0ON
cCr co
DISPLAYED Eci - v ol a0

HEXIDECIMAL  DECIMAL NAR First Player Second Player
0 0 0 0000
1 1 1 0001
§ § § 8gi(1) To repeat test # 17, push the credit button.
4 4 4 0100
> 2 > 81% To advance to test # 18, push the Self/Test switch.
7 7 7 0111
g8 8 8 1000
9 9 9 1001 STEP 18—SWITCH TEST
A C 10 1010
B 1 11 1011 :
cC u 12 1100 10 L 103 L.
D € 13 1101 [N 0 [N £
E L 14 1110 )
F  BLANK 15 1111 Third Player Credit Fourth Player

Display
EXAMPLE:
0FF ON

Status Display
(0101)(1010) (001100100) (0001)(1101) (0010)0000)

1) All switches open. 99 will be displayed.
§romeroee 1§ 7-memeeme 2 2emremee R (Note: The slam switch is not part of
the switch test (normally closed).

DISPLAYED

SW 1-8 SW 9-16 SW 17-24  SW 25-32 2) Switch{es) closed. Designated number(s)
will be sequentially displayed. The last
switch number will remain displayed,
unless test is repeated.

First Player Second Player

13




VII. BOOKKEEPING AND SELF TEST, VIII. OPTIONS

VII. BOOKKEEPING AND SELF TEST

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

e Test number is not displayed.

NOTE: On the second and fourth player
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.

STEP 20—MEMORY TEST - Each control based
memory device is checked. If all are good, a 99 will
be displayed.

If a memory chip located on the A1 Control Board
is defective, a corresponding number in the

NUMBER CHIP ASSIGNMENT/
DISPLAYED DESCRIPTION
99 All Memory Good

5101 Z5 Bookkeeping Ram
2332-1 U2 Background Rom
2332-2 U3 Background Rom
6532-1 U4 Ram
6532-2 U5 Ram
6532-3 U6 Ram

2716* Prom 1 Game E Prom

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

To repeat test #20, push the credit button. To
advance to Step # 16, push the Self/Test button.

* James Bond (658) and later System 80 games up to
and including Haunted House will display 764 1- 1 for

following chart will be displayed. a bad 27 16 game prom.

VIII. OPTIONS

There are no options for this game.

BRER
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IX. GENERAL INFORMATION

A, PRINTED CIRCUIT BOARDS ARE B. WIRE COLORS ARE SHOWN AS
DESIGNATED AS FOLLOWS: NUMBERS:
Al - Control Board O Black
A2 - Power Supply 1 Brown
A3 - Driver Board 2 Red
A4 - Bonus Displays 3 Orange
A5 - Status Display 4 Yellow
A6 - Sound/Speech Boaxrd 5 Green
A7 =~ Sound/Speech Power 6 Blue
Supply 7 Purple
A8 - Pop Bumper Driver Boards 8 Slate
All - Auxiliary Lamp Driver 9 White
Board
Al4 - 7-Digit Display For example, 688 is a BLUE-

A24 - Reset Board SLATE-SLATE striped wire.
Printed circuit board con-

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% Amp
F6 Playboard Illumination 6.3VAC 7% 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
230VAC 2% Amp SLO-BLO
PLAYFIELD FUSES

F10 Bottom Right Pop Bumper 2 Amp SLO-BLO
F11 Upper Right Pop Bumper 2 Amp SLO-BLO
F12 Upper Left Pop Bumper 2 Amp SLO-BLO
F13 Upper Top Pop Bumper 2 Amp SLO-BLO
Fl4 Outhole, Left and Right 3 Position

Drop Target Banks, and Hole Kicker 1 Amp SLO-BLO
F15 5 Position Drop Target Bank 2 Amp SLO-BLO
F16 Shooter and Gong 2 Amp SLO-BLO




D. COIL CHART

IX.

GENERAL INFORMATION

SOLENOID COILS
PART GENERAL RESISTANCE NUMBER WIRE VWRAPPER
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-5 194 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, 155 1450 #27 Green
OUTHOLE
A-17875 FLIPPERS 28/400 | 56071100 | #24/31 | vellow
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 78 1075 #25 Orange
A-20095 SUPER FLIPPER 155/355 | 4507900 | #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/SPEECH BOARD (A6) TEST

1. Game must be in game over mode to initiate test.
2. Pressing the test button on the sound/speech
board will initiate test.
3. After the test button has been pressed the sound/
speech board must correctly reproduce all of the

speeches listed in section 5.

is defective.

16
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

CONTROL BOARD (A1) COMPONENT LOCATION
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847 1 k 0 125
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aq
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(I 4 8 134/ 35 *
! E PN sumy ]sw»u 3
i ASSY noa-moo‘ \
o DETAIL PB03-D107-904 ~ — — % > 7 - ,0_4 =
e : 1o —
1 cnD
CONTROL BOARD (A1) PARTS LIST SV Sueck. .
REFERENCE DESCRIPTION PART NUMBER REFERENCE DESCRIPTION PART NUMBER
BAT.1 Battery—3.6V 326R10-002 u3 ROM X0O-327
C1 Capacitor, 100 mfd., 10V U4, Us, U6 RIOT R6532-18
C2, Capacitor, .01 mfd.. S0V VRI Zener Diode-—3.0V, 5% 1N52258B or
C4-C13, 1N5987B
C15-C24, Y1 Crystal, 3.579545 MHZ 333R08-001 :
C26-C29, Z1 IC-CMOS—Dual 1 Shot SCL4528B ;
C31C35 22 }C—Dual Flip Flop SN7474N
C3,C14, Capacitor, .1 mfd., 50V 23,711, IC—Hex Inverter SN'7404N
€25,C30 Z12,216, ‘
C36 Capacitor, 10 mfd. IOV.TNT Z17,224, |
CR1-CR35 Dioage, GP 1N4148 226,227 ‘
Q1,04 Transistor—PNP MPS-A70 734,235 .
Q2,Q3 Transistor, NPN (Motorola) 2N440 24 IC-CMOS—Quad 2 Input ‘AND”  SCL4081B
R1,R6, Resistor, 3.0K ochm, 5%, 1/4W 25 IC-Static Ram S5101-L
R11-R24, zZ7 IC—Hex Inverter SN74LS04N
R42, R45, z8 IC—2 Input “NOR" SN7402N
R46, R48, 29,213 IC—2 Input “NAND" SN7400N
R51-R57 Z14
R2, Resistor, 4.7K ohm, 5%, 1/4W/ 210 IC—Open Collector Inverter SN741S05N
R34-R41 Z15 IC—2 Input—"OR" SN7432N
R3,R43, Resistor, 5.6K ohm, 5%, 1/4W 218,220 IC—"D" Flip Flop SN74175N
R49 222 :
R4, RS, Resistor, 2.0K ohm, 5%, 1/4W 219,221 1C—4 to 7 Decoder SN7448N i
R44 Z23
R7 Resistor, 62 ohm, 5%, 1/4W 225,733 IC—4 to 16 Decoder SN74154N
R8, R50 Resistor, 180 ohm, 5%, 1/4W 228 1C—2-to-4 Decoder SN74LS139N
R9 Resistor, 1K ohm, 5%, 1/4W 229,730 IC—Hex Inverter—OC/HV SN7416N
R10 Resistor, 2.8M ohm, 5%, 1/4W Z31 1IC—2 Input "AND" SN7408N
R25-R33 Resistor, 620 ohm, 5%, 1/4W Z32 IC—Hex Buffer-—-OC SN7417N
R47 Resistor, 24K ohm, 5%, 1/4W 236 IC—CMOS MM74C04 or
SW1-SW4 Dip Switch Pak—8 Position 341R31-005 Socket—DIL, 24 PIN SCL40698B
TC1 Socket, 40 Pin 640379-3 Spacer, Cork 640361-3
u1 CcPU R6502-13 131R06-001 ;
u2 ROM XO-326 ( \
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i NOTE | UNLESS OTHERWISE (NODICATED]
1. RESISTORS ARE *5%, V4w,
Z.CAPACITORS ARE ,O1UF, SOV, ce
3.DIODES ARE TYPE 1NG148. +SV<—T—1$—Q_
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

FROM P
DRIVER BOARD [A3) COMPONENT LOCATION s [M——
4/‘/./1),5 v SOARD ———
A3 +

L Yo

ASSY PA3 0114 gog;?r?.:ge‘:?o . 6 LD2

ALL RIGHTS RESERVED — .. —

' o 3 m" u ‘0 s ‘o 8| ‘o “‘ o] 4 L.D3 1

DRIVER BOARD (A3) PARTS LIST

REFERENCE DESCRIPTION PART NUMBER
i Capacitor, 10 mfd., 10V—

Tantalum
c2-Ci19 Capacitor, .01 mfd., SOV
CR1-CR6 Diode—Silicon IN4148
R1-R53, Resistor, 1000 ohm, 5%, 1/4W
R61,R55,
R56, R58,
R59
R54,R57, Resistor, 9.1 ohm, 5%, 1W/
R60
Q1-Q4, Transistor, NPN, Darlington MPS-U45
Q13-Q32,
Q45-Q52,
Q54-Q57,
Q63
Q5-Q12, Transistor, NPN, Darlington MPS-AI3
Q33-044
Q53, 059, Transistor, NPN, Darlington 2N6043
Q60
Q58, Q62, Transistor, NPN 2N3055
Q64
Z1-Z12 1.C. Quad “D" Latch Flip Flop SN74175N
Z13 1.C. Hex Inverter SN7404N

Insulator—Thermalloy 43-03-4

NOTE: CR2, 3 and 4 have been replaced with jumper wires.
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X. WIRING AND SCHEMATICD

oL — >
1 jppin A cz’ Ri & A3;3 GAME OVER RELAY i i R21 MPg2J45 im
) 4TV Ol )2 MPS-U45 ‘ 4[ Ve €L - 21 LZOT
D1 *CC *- “’W—‘@_ (PLAYFIELD) D1 'CC *-
| Q22
Q2 —0 TILT RELAY R22 PSS
2 2p2 54 Q2 RaMPS-Ud5 EJ (PLAYFIELD) Sln2 76 a2 aMESTA 20 L21
LATCH Q3 = \ FLiP Etop Q23
FLIP-FLOP -
12 R3 MPS- COIN LOCKOUT COIL 12 10 R23 MPS-U45 18 fL22
03 03 Q3 PR MPS-U45 —E] (FRONT DOOR) D3 Q3 8yL2 FRO
Q4 ABi?) L3 Y R24 Q24 1 'CON
D4 13{54 Q4 15 R4 MPS-U45 C [ SHOOT AGAIN 13104 Q4 15 MPS-U45 19fLe3 BOA
CK (PLAYFIELD) FROM CK A3
1 —T 1 AlJ4 —9T kit
3L CNTRo: L g
A A
T® Assz Lo - f A3 T
_ SHOOT AGAIN
Ve a5 Q5 ! R (LIGHTROX) +fV 11 pos 220 o Ve
4 D1 VCC CcL Qi 2 MPS-A13 2 QL4 _} b1 VCC L py —AN\’MM@L‘
Q6 Q26
52 l? R6 MPS-A13 3 fLS 5152 N ki R26 Mps-1j45 10 fLes
L}TZCH ° LET7CHQ
A Q7 Q27
2| FLP=FLOP L. 0 R7 mps=ars A 12| FLIP-FLOP N0 R27 MPS-U45 12 fL26
D3 Q3 10 D3 Q3
Qs MLIGHT- Q28
15 R8 Mps- BOX R28 -
13|, o« a4 5 MSA13@ a jo7 1350 o b 15 MPSU4S§E 1127
N
52 QT —QT 17 lESAN'gP .
=C4 3
+6V <155, Q9 : L oL Av-
4o1vee Chaih R9 Mmps-AI3 iogLs vy JL28 | FiELD
5 7 RiO MPSQ 1(/?\13 9 Ts(? Usr‘loDur!leD/ :
. - 29 P
D2 Q2 —VW——@< SPEECH BOARD xq- !
LATCH an LATCH ;
12 oFsL'P-Fng 10 R MPS—A13€ 5 7 ) FLIP-FLOP v jL30 1
| TO {
1 15 Ri2 MP&-%B 8 JLIO PLIGHT- |
2loa ck @ ‘—’W\'——g E) BOX w L3 ’t
— ] 6 BLAMP i
S3 9 ?le GND. f
=C5 :
= c6
A (R (A Q13 A
R13 -U4s Liz2 ) :
4 p1Vee L o 2 MPS-U4! 5 BL32 !
14 '
5/p2 P R14 MpS 045 Li3 6 liss
4 |
F ll'mr:-'H P Qs
12 D3L P "83 10 RIS mps-u4s Li4 K fL34
3] 04 ck Q4 15 Rie Mpglﬁt;s@ L15 7 JL3s
—— U B LAMP
54 QJT___B GND. p
TC7 =
5V eyt PLAY- IO INDEX | &
(0 ARG 1} L6 |FELD KEY PINS | °g
4[5 Ve CLoihe - +5V DC
b1 Vec Clai {SOURCE)
Qi8 | c1
Slb2 25 Q2 7 _Ri8 MPS—U45@3 w7 < {OUF .
LATCH 4L PR ; - - NOTE: UA
- Q19 THECk 1 F OUeRHERT I~
1| FLIP=FLOPR ' gi9 \n 313 Lis a b 1. RESIST!
D3 Q3 | AN DNIFTING 2.CAPAC!
20 L. - y ety | WIiRE 3. INTEGR
R20 pyp&< ’ b OARDS O
13 D4 o Q4 15 MP% U45 ) Li19 SoM7€ BLOA . 4 JUMPER
LAMP NOT rwe. CR3 AN
S5 IR GND. INDEX 5, FRANSI
L " KEY PINS NDS =4
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C DIAGRAMS, PARTS LISTS

FROM A4
cia CONTROL BOARD 4.5y
A3J4 A3J1 A3J5
+:V “Tie T = Q37 >0 - A= ==X _
p1Vee Clay b B ‘ 6 [ souno
2 Q37 _
D2 749 Q2 A . 5 §sounp2| 1o
FUIPTFLoP HEX  SOUNDY
- INVERTER
'Z?.?:;M 2h3 Q3 4p-3s Z 5! SN7404N 1 [ SOUND 4| BOARD
58'155“ 15 R0 MPa-A 3 L3 9
13 MPS-A13
A3Ji ff_CK Q4 . Y 7 |sounp 8]
i Lk 9] Ie GND. :7
T “os3
=+ A3Y3 o1 °|R|‘ 2N6043@Z g JsoLeENOID 8 1%,
+5V
6 |1 41 iN4148 SOLENOID
4o Tl g} 284! MPS AT3 4 Y Lso o) e BOARD
R42 MPO-AT3 SEEIOTE® o¥as in 3
5 7 - 3 JLa - 3 | SOLENOID 3
D2 L Hoz 24
- Q43 55
12 D;-L'P F"g; 10 R43 MPS-A13 T JL42 23 MP%-U45 2 JSOLENOID4] g
[ FiELo
44 ' 56
13/ pa I L R44 MPaom3 2 a3 - MPa-045 ) 1. SOLENOID 7
CK (@ SOLENOID
“— AMP
N Postt ORE S o B e
icw ci8 &PlT_?xY
- 5Vt Q45 FIELD
LD 4[57 Ve OL g JRAR-MPS-U45 D JLa4 :
+5v
4
5 7 R4 MPQS-845 F jL45 R54
D2 Q2 Q57 9.1,5%
Q47 rsa P SU4S 1w
2] . I R4T MPS-U45 p fLa6 X 58 A3
a6 13 | soLENOID 2]
13104 s R48 mpS-U45 M fLa7 o SOLGEN%OID
~Q59
lexir%n T 8 JsoLenoiD 9
FLIP-FLOP 4o "1
03 R49 MP5-U45 £ fLe8 o JSOLENOD
o Q60 GND.
Q50 CRE  2N6043
— 6 RS0 MPS-U45 H Juge S Y
Q2 ‘AM_—@ E) IN4148 7 [ SOLENOID 1
Q51
o 11 RS1 MPS-U45§E; R JL50
52 {
e LEINYS MP3-045 N L5t T0
—CK c AMP FPLAY-
p 0512 118, &No, soLenoi 5 | FIELD
TC19 +5vDC= B SOLENOID
4 1 SPARES GND.
=
= (o
Q63
WTE: UNLESS OTHERWISE INDICATED; gMPS‘U45
RESISTORS ARE 1000 OHM, +5%, 1/4W, RS
CAPACITORS ARE .OIUF, £20%, 50V. SOLENOID 6
INTEGRATED CIRCUITS ARE SN74175N. <OLENOD
JUMPER WIRES REPLACED DIODES CR2, D
(R3 AND CR4 FOR SYSTEM B0A GAMES,
FRANSISTOR TYPES MPS-U45 AND
HDS-U45 ARE INTERCHANGEABLE.
—

D. GOTTLIEB & CO.
e DRIVER BOARD (A3)

USED ON
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

SOUND/SPEECH BOARD (A6) COMPONENT LOCATION

us u1s
s ) v
3.570545 MHZ
TEST c2

e

o

2 T

@«

o d

ve o

2

- -

© c2a (D c3
us 9 CvD“ g u1 _
- ua

sB1
g 1 .. ce
& 00: S28% e 3333
) (<] i X & o x oKX
€c12
e c10 — — e c25
€5 o [v wow vz ()
s UV 2 vre Z c2e
Ay

cis N\/E/\EU .

o €2 w =

2 RP1 C ) - E3 R8 (1] Q1 ] nee

€30 o ““D g1 o = = i
E7 ES : Roe
B-20887-4 \/ a3 o e D)

U onz .
- cie

ui2 []

OO

c22

u1s

O.GOTTLIEBACO.
COPYRIGHT 1981
ALL RIGHTS RESERVED

c1t E9
«©
4
2

ue

vt

i

us
v20

REFERENCE
c1, Cc2,
C4-C13,
C15, C16
c19, €20
c21, C23
c25, C26
C28-C30
C33, C42, C44
C31-C32

c37

€3, C38-C41
c14, c24
c22

c27

C36

CR1

CR2
Q1, Q3

2

R1, R4, R5
R11, R12
R2, R3
R6, R13

R6A, R7, R23-R30
RS, R8A, R14
R6B

R9
R10

SOUND/SPEECH BOARD [A6) PARTS LIST

DESCRIPTION

Sound/Speech Assembly
Capacitor, 0.1UF, 25V

Capacitor, .047UF, 25V

Capacitor, 4.7UF, 35V
Capacitor, 47UF, 50V
Capacitor, 100PF
Capacitor, 300PF
Capacitor, 1UF, 50V
Capacitor, 470UF, 35V
Diode, 1N4148

Diode, Zener, 1N5225B

Transistor, NPN, 2N2222A
Transistor, PNP, 2N2907A
Resistor, 5.6K ohm, 5%, &W

Resistor, 2K ohm, 5%, iW
Potentiometer, 10K
Resistor, 10K ohm, 5%, %W
Resistor, 1K ohm, 5%, %W
Resistor, 1.8K ohm, 5%, W
Resistor, 2.2K ohm, 5%, 1w
Resistor, 1.5K ohm, 5%, 1W

PART
NUMBER

MA-216
X0-248

X0-222
X0-291
X0-210
X0-223
X0-283
X0-217
X0-284
X0-261
X0-269
X0-320
X0-321
X0-19

X0-14
X0-108
X0-18
X0-5
X0-37
X0-27
X0-20

REFERENCE

R15, R16
R18, R21
R22

R31

RP1, RP2
S$B1

sW1

Ul

U2

U3

U4

U5, U6
u7-U9, U11,
u1o

U12

U13

Ul4

U15

U16

U17

U19, U20
v21, U22
v23

v24

U25

Y1

25

U1is

R

PART
DESCRIPTION NUMBER
Potentiometer, 10K ohm X0-109
Resistor, 100K ohm, 5%, 1W X0-45
Resistor, 2K ohm 5%, 1W X0-14
Resistor, 3.3K ohm, 5%, W X0-38
Resistor, Dip X0-168
Switch, Dip X0-505
Switch, Momentary Pushbutton X0-515
IC, 7414 X0-397
IC, SN74LS74N X0-434
CPU, R6502-13 X0-360
IC, SN74LS138N X0-437
EPROM, 2716 PR-53
IC, SN74LS75 X0-394
IC, SN74LS02N X0-428
IC, SN7407N X0-384
IC, Inverter, SN74LSO5N X0-411
Voice Chip, SCO1 X0-468
RRIOT, R6532-18 X0-361
IC, SN74LS04N X0-418
IC, SN74LS30N X0-432
Converter, PMI, 1408A-6P X0-416
IC, LM741CP X0-393
IC, LM379S X0-395
IC, Dual Comparitor, LM193 X0-396
Inverter, 7404 X0-402
Crystal, 3.579545MHZ X0-456
Socket 22 Pin Dip X0-467
Socket 24 Pin (2) X0-529
Socket 40 Pin (2) X0-530

olwje

|

s=zoo0]3
2

Sto

s321"

O

3.579

—d— ey s

DX
D A

1

U2°
iRt 74C
15.6K

+  CoN
E16
E16

NOTES

1. UNLES
RES|ST
2. TLLE
INDIC
3, WITH °
E1,E2
SQLID

2716
USED

P/O AGPI
™ l
7 |

10—




X. WIRING AND SCHEMATIC

0 AGPI (
]St 10 ute-13
52 To_Ule-11
54 To vte- v
| S8T0 U623 F e
+5V U
+SV i s +
i Vee
[ QLIWVF= 4.5V ARY ?O
RZalRzs |8 At Ho——
% S10K R
| EXND ik TS Aez g —
. +5v e > AR 3
, 14 | ADDRESS BUS
:mz:'ﬁ.l.fﬂ?'{’ N T—
o2 i SN a7 Pe—
+ 17
~ : res
$R26 Aglo H2
10K T ABI
J’ - LH%;% Reusaoz #1
5
LAMP DRIVER CPU E‘;L%f co
INTERFACE DB# TouF
DB1 DBG ¢ D3 Qs 10
0B2 Bs5—— LBT 7| p4 2 5
@,. 110 U pes 22— Q4
3 12 — -r
CLOCK pod L 4
LoGIC e Doz
Y1 0.UF & o7 IR +5v ¢10, 0.\F
.579545Myz - cad T Twla 0o 2 " et
_TIDW _o ) cL Vee P_l_(. . IRQ 5 Ve -?:JLABH
R2.2 .k — 10! uz @ b2 02 4, hdZ R/
2: 2K 3 CK74LS74G»:‘\ 5 03 5I 1831P|N ::ﬂﬁa‘_ré
% . E ......... , b2 OIP SOKEN 25T
1 BT __ el FOR iilS7s ‘
U5 cK Qz po £S 8 SN g e
| 7404 19} o R +lcs D710, EXPANSIONG: 16 551
6K +5V - MCL — 18 470F . 1 "

JUMPER DZ Q2 RESET L5W TP e _}j
CONNECTIONS el L owe upo bl B4y TS +
EVe-EI7, Mz | - | R/W y uts
E16-E18, 2Myz  [El8 Eig E17 FROMJCT. 741505

T0 22 #P2-3 # 5B1-8 L EVEL
OTES: > yi0-11 23] 2812 NMI FROM E3 SWFT___
UNLESS OTHERWISE SPECIFIED, | [z4]ABI3 ABIS T1-16 trsagsire [ B —
RESISTORS ARE +5%, 1/4W. A A4 DBl 3
TL LEGEND WITHIN GATES DBZ 5
INDICATES SCHMITT TRIGGER. 3 b —
WITH THE EXCEPTION OF 5y = DS o
E1,E2,E3 AND EIG,E(7,E18; ‘ 7415138 DB4 11
SOLID JUMPERS USED With S DEVICE — ]
271G PROMS. DASHED JUMPERS LSTur MPsELECT A DS 1 |
USED WITH 2732 PROMS, 16 L0 +5v :
3 c Ve 7 7 _T+F —
> AGP ) A s c
] AUDIO OUTPUT s *ho 50 T3 Tovr +5V=-
+oV Stz ir4 5 = p—
’ Lo o0LC &2 o Hozm 10 . 86 2ipy oo e 51 |
g0 REG- eEehat 2he e L UOTR 087 3, o )8 ol |
12V DC g GzA B :g Z‘I‘A v U9
+Lcao © ReQ. @B 2 D T4LsTs § SR
470F + LATCH | vesem ™
oV 18
7 +5VDC i 13
4 gao. 7403, 74 R Plzé | ¢zl @ ’Z‘%*_'
! 50V :LO.\UF BJ_[Z' i
—————1—> -12vDC 9 =
4T . Fa U108
J <+ lsov SPARES =/ 741502
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VIATIC DIAGRAMS, PARTS LISTS

~
)
| +5V +5v
+5y < E1By OIVF sy C?.ZEO.IUF ;
s 4 +— ¢28 —
— v 060 &y Ve g e 12 TOIUF ute lg.zx?)\f
1] Bl 3|, 15 11 20 =  T4L504 |14
R+ B2 2[5 o0 pa 1381, AGPI-8 |
5.6K u7 6 “ ¢
P 741875 2] Al 1] 2, AGPI-9 |
a— 21 Az PA1
LATCH a3 e 1] S4 AePH
g) DB3Z zc 0o & I; 1; PA3 3 $8, AGPHZ)
| D4 Qq -1 VN 9 §l6, UM4-4
G G 2l A5 PA4
4 12]13 A pg PAS 5 $32,U4-1)
V108)!
Rs |i+9 4 |13 - 33|
8 5.6K r DB4 21 G @ 16 8|CONVERTER 32 gg?
7] oesald, Uk 2 pez
D2 30]
v e ] ey n DB3
D 29
¢ s 74575 5—$c21 28] bB%
fo.]ur 4 LATCH To.1uF Fai DBG
il 100PF DBG ¢ D3 Q3 16~ 26 087  PAT +5v
3 PTrips  quf2—2 ~—ZRa
~12v —-T—- 35| RES,
LM741 +12y m———as ;/;
ANALOG VOICE CLOCK STROBE =
INVE RTER oo +EV
ABIL zlsz RP2 3
RIW RRISOST :
GHE h SB1
54D Sle[7 {8]2 Jo3]+ ;=10
TG PBY Al i
N Bl s Tz
AB15 PB2 ' "
PB3 o
PB4 4l ~ 113
3l .~ 114
PBS
v13 H 7 = 8.~ 19
741505 1¢15 +Hav 7'0.77_'0/}’7_, — 2 15
Ls%\(glf 14 TO-1F 1 CRZ D
= N5225B . - n
. DB¢ 1 [>c lL 1 2 3 4 5 |e 7 8 14 ‘P¢MCK MC%/ 1 ]3\2‘107, A/R 16 ¢+8 ==
¢z
- I S 4 13 by I’U"I
bez 5 > fe 12l by, co =50V -
B3 9 o 8 1] ps " 22
DB4 1 10 0 g
DBS 1 2 9 p
| - SW1 42 +30V
g i S0 AGP2
“C16,,0.1UF 1 _ .
+5v @ (——;__ '—'K—:,I‘ ”
2
5. > 1° VOLUME 7 :
ol 8 $RIS 31 el J g
1% S 15
v 310K .o470F @ e Y10
oM 1 2 %MO ) SR18 4T0UF
0> SR6 32 |3
3 Iy 0 1.5K ) i 100K 9 10 +35VAUD|O ouT
13 2 ?L‘\%( LU&J(E?UF 2
Jamn ) K b ves A R2L
7 iz > AMPFIER
9%, ZN2222A
LEVEL SHIFT 70 U3-6 %_g_%:
I 25v

D. GOTTLIEB & CO.

TIne

USED ON

SOUND/SPEECH BOARD A6




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

A8P1
"5' +5V DC INPUT
+J_ ca l c2
47UF == .0IUF R2 L R3
10V ZA 312K 5% zZ2 220, 5%
SN7412iN 1/4W SN7416N 1/4W
Ri
i 1.5K, 5% 14
174w
' =P Qi
1N4148
c3
+] 83 3—>—4 PMDIOK60 o
POP BUMPER SWITCH INPUT OV sl T>o—Js CR2 Re
41— 1 CONTROL
9———{>o—— 8 IN4148 BOARD
4 ct 1 —{>o—— 10
.OIUF s {>F 2
+ T
, |POP_BUMPER SOLENOID GROUND BUS
, | F9P_BUMPER SOLENOID INPUT
¢ |-2C_GROUND
— 1
D. GOTTLIEB & CO.
"™*POP BUMPER DRIVER BOARD (A8)
FHB T 3 5-5|D-20923
POP BUMPER DRIVER BOARD [A8) COMPONENT LOCATION
FROM
®
+ BOARD
5 /2
60
§o
40§l 1P
CR2 20
U Q 1o
09 ' ' \g
o"" O
; POP BUMPER DRIVER BOARD (A8) PARTS LIST
REFERENCE  DESCRIPTION PART NUMBER
c1,c2 Capacitor, .01 mfd., 20%, 100V FROM
c3 Capacitor, 4.7 mfd., 10%, 10V Pl
C4 Capacitor, 47 mfd., 10V A12J4
CR1,CR2 Diode 1N4148
P1 Connector 09-65-1061
R1 Resistor, 1.5K ohm, 5%, 1/4W/
R2 Resistor, 12K ohm, 5%, 1/4W/
R3 Resistor, 220 chm, 1/4W, 5%
ai Transistor—LAMBDA PMD10K60
21 IC SN7412IN
22 IC SN7416N
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FROM
Ai
CONTROL
BOARD

FROM
At
CONTROL
BOARD

FROM
TRANS.
PANEL

Al2J4

X. WIRING AND SCHEMATIC D

AlJ2
SEGMENTS
[ T L]
) Ry
i 333] o Z 1A14 41 2 A14J1 3a1441
- A (021 - o «—2%0 5, Q- 1[6_091| 21 . ad—%
—¢ b «—311 155 b <31 o0 b w51 20 b L6
344] c w3221 lyg c «—3221 1o c «a—822l [ig c <162
5 35 Al d 13331 14 A de1338l 1 B) d 8 B] d <18
6 65 | e w1334l 17 e «—2% 17 e 5221 |47 e 82
7 577 D f «—3551 lig f «—12551 lig PR I-1:1-1 T f «55
8 hJ g «—1388L s g - [366] |45 g «—16861 |45 g 18
{ <3771 | <&
{ miinadd a BT “Voge "l
(6111 SCORE
10 b rp1 €290l | ¢ | oisPLAY (p7 [366] | ¢ | pispLAY (p1 «—L2001 | [DisPLAY [ 07 <28
n 2. ¢ 711 Py,
B D2 | 7 D8 7 D2 7 D8
12 d [700] <70
'3 544] . , DJos 8 E Joe 8 D) o3 8 E ) oo
:45 66‘[ - g 051._@.— 10 [l 10 D5 10 D11<ﬂ
16 144 D6 w2351 14y {mz (7331 {44 0 4551 14, { D12 w13
DI6 5 D13 5 D16 5 Di3eL2
7 3001, q -} 5V ACRET. «—134] 13 5v AC RET.<«—1124] | 3 5V AC RET. 3 5V AC RET.«%
1 - +60V DC = 044] i +60V DC = (044 1 +60V DC = q +60V DC =
18 » b v 88 88 G8¢ ot
o 18221 o ¢ +5V DC w— 12 +5V DC - 12 45V DC = 12 +5V DC <=
o833 o 4 (G sv Ace—11221 }i3 5v ACe—1122l 143 svac <1221 _ii3 5V AC L
21 813 p e GND. GND. GND.
22 18551 . ¢ 4 4 ‘1
23 866] J -J
»> g
¥ Eoane
—
A3 DIGITS
1 j°1° >011
3 43,_——>03 D s o
4 >4
5 :54 —» D5
6 "—»DG‘
L
+5VDC
)
| > +60V DC 1A1191
| —» +42V DC ) SOURCE c8e] [, To
» +5V DC 1AT1P1
I AUXILIARY
LAMP DRIVER
[ GND.
2
7 122 > 5V AC
8 44 » SV AC RET.
9 ’_5.] » 3V AC SOURCE
1 77]
10 » 3V AC RET.
1 |[O7T] 6.3V AC e
@ LIGHTBOX
ILLUMINATION
+1 | 0051 6.3V Ac RET. T
i3 255 +6V _DC (SQURCE)
555 SOUND 16
14
s GND.
—
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'IC DIAGRAMS, PARTS LISTS

LOCATED ON
MAIN PLAYF/ELDI
SA1491 1A841 A1045 | AOP5 2A541 |
, <1890l 5, a -t l;:°1° a 800
i s IIs PR |
> 19 C - r322 [of ‘
, " c) d Cjd |
: 7 e ¢ < [eaa
15 -
1 6771 | s g 877 g < [e77]
g 12,4 - 25|
SCORE s | N
+ <3661 | ¢ | oispLay Di3 DISPLAY Dy 400 DISPLAYl
7 F | o D ) oz <21
9 8 015 03 <222 l
10 9 Di6 D4 €233
=2 |
2 " +a2voc <0551 |
TEOmELLY .y +5V DG A10J6 I
T.e 24l | , 3V AC +42v pc «—L9351 l
C - 2‘;'1 1 3V AC RET. +5v Dc «—1888l1
C - 12 3V AC
c <221 |3 3V AC RET. |
GND. |, GND. GND. |
— l _J
KEY LOCK
ANCHOR PLATE
2 /
COLOR CODE
0 | BLACK 5 | GREEN
1 [ BROWN § | BLUE
2 | RED 7 | PURPLE
3 ORANGE 8 | SLATE GROUND STRAP
4 | YELLOW 9 | WHITE (TYPICAL)
NOTE:
1. _IXXX] _ INDICATES WIRE COLOR.
2.GROUND WIRE IS # 9, 18GA.
6,3VAC
000 » RETURN
TO A12P8-1
A10J4 AlOP4 -
() TILT LIGHT o2z [,], ) [0z )T
= 6.3VAC
| MATCH LIGHT pi |, |, & I 066l . SV
f 6) N4l Al2P8-2
(=) BALL IN PLAY LIGHT 053] |, |5 L[ 11 A3J2
N A FROM A3
DRIVER
BOARD
(SEE SCHEMATIC
L2 @ SHOOT AGAIN LIGHT 588l |g g 588 |, e
[ HIGH GAME To DATE LiGHT _ [577] || 577] |, L RARSISTOR)
L10 7\ GAME OVER LIGHT I 566] |4
7[5 (SOUND 16) 555] ||, 555] lg

D. GOTTLIEB & CO. ;
" | IGHTBOX SCHEMATIC DIAGRAM _
woon  GAME #6712 | P
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l X. WIRING AND SCHEMATIC
vVop
—1.ci
' A14P1 jo L-OIUF
)2 1 8
20f2 2 4
' 1< 3 3
l 18 d a Z1 15 NOTE:
"I Jesshents| s s
i 6| DRIVER J13 INTERNALLY WIRED
15 ‘t;\ ;’ :f IN PARALLEL.
l 14 h g f DSt d ¢ b a
+5v TI 9 4
TM SEGMEN
IDENTIFICATION
SNTA32N S ——
S
5 b
S e M =3
o & 4 "'
-
VDP‘“I——J c2
T_ 7 10 ;F.OiUF
i 6
1
1"
10 2
5| 22
9 2| UDNG118A
8 DIGITS
4 5 14
: 7 12
5 8 11
12— +5vDC
5V AC (FILAMENT) =9
'3 [5YACRETURN (FILAMENT] D. GOTTLIEB & CO.
+60V DC (Vpp) Ry "™ 7 DIGIT DISPLAY (Ai4)
\ A 10K 5% useo on
+1 C3 M [ prRagve AP TO[ DATE
M i%ﬁv vew 32 R 74 E-21831
-— - -
7-DIGIT DISPLAY {[{A14) COMPONENT LOCATION
a| I | |
7-DIGIT DISPLAY (A14) PARTS LIST
REFERENCE DESCRIPTION PART NUMBER
Ci1,C2 Capacitor .01 mfd. 100V Kemet XO-202
Cc3 Capacitor 1 mfd 100V Sprague  XO-206
DS1 7 Digit Display Tube - FUTABA ~ XO-477
R1 Resistor, 10K Ohm, 5%, /2W X0O-62
Z1, 22 |IC-Fluorescent Display Driver- XO-415
Sprague
23 1C Quad or Gate X0-407 \
31
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1C DIAGRAMS, PARTS LISTS

Vop

T’icz
101:.01UF

A5 J1
AS
ol8 7 12
N i 6 13
e 5 14
12
2
N 4 UDNe118A 15
SEGMENTS
3] "DRIVER JHS
17
a2 18 a b ¢ d e £ 9
14 TO1UF +9
- SEGMENT 3 30 28 27 26 24 7
¢ 4 NOTE'! IDENTIFICATION o
7 —_|s ~ w
h 5| ) > SIMILAR SEGMENTS a /// —) g P —
sl — 2] 3 OF EACH DIGIT ARE —f b 01 4 ' ’ ' , ' ’
INTERNALLY WIRED
ol b ) > W PARAEL;L%V . ‘ 9 4-LT-11 - e - e
¢ (FUTABA) ' ' ' '
2 oI > /
10 Vpp d L N Sy San ;
SN7432N py
OR GATE 12 _—_DJ y s
13 10 L.O1UF 32 |4 10 23 25 |
T - F2
=
2 |26 h 5 14 D16 D15 D14 o3 | Fi
N B0 4 15
Z3
UDN6118A
DIGITS
. Di4 2 DRIVER 7
by IE 1 18
1K)
j6| 3V AC RETURN (FILAMENT ) j |
1a |3V AC_(FILAMENT ]
429 0C (Vpp) D. GOTTLIEB & CO.
s ™™= A-DIGIT DISPLAY (A5)
17 71 ?I}F useD on SYSTEM 80
L] paame L toov BB a5 2781 E-20927

4-DIGIT DISPLAY (A5) COMPONENT LOCATION

o

1

(4}
. [

1]

J

4-DIGIT DISPLAY (A5) PARTS LIST

REFERENCE

c1

c2,C3

DSt
Z]

22,723

DESCRIPTION

Capacitor, 1 mfd., 100V Sprague

Capacitor, .01 mfd., 100V Kemet

4-Digit Display Tube—FUTABA
IC—Quad or Gate—T.1.

Sprague

IC—Fluorescent Display Driver—

32

PART NUMBER
TE1400
C320C103MIRSCA
4-LT-1

SN7432N
UDNG6118A




X. WIRING AND SCHEMATIC

— — — — — m— —
I +5v -"
+3v Rt I
cs
I Z1A "_aw 2185‘?% 33Kk
— 0
( P2 444 9 PL IRQ 4 v, =
16 € < 4 € 6 2 ce 13
| ' ' s | 238 B Q
] ' !
) t ' 13
! H R/C '
X : : +sve—2dcr o] S +5vV
K I : T 1ov +3v
: ' R2
1
! | : — 9 2 72 IIG 33x
! X , G +sv . Veo "
! : y +8vDC 18 8 Q
X =
! ! ' I is
' 688 ' P 9 13
7 €T —< 7 € R/C 1) cz2
jpas: S EEDIbL oo P
] ! 1 +5ve— CLR 10%
1 ! ! 7 1ov
TO ) : | = ral:) d 1 A c 14
' ! = |
a1TCH < ) ' )
] ] ! ¢ a e = S =
! , ' c3 ca __L
! | ' # 3‘333“’: ?SSUF B
]
) | ! +sv O CLR +
| | i R/C
| ! . 2
| 3 10 5
! ! | i6 1| z3a 8 Q
[ T 3 €= R3 NOTE:
: | i 24K 1.Z1 AND Z2 ARE TYPE SN74123N.
| | ' 2.Z3 1S TYPE SNT4LSOON.
] 1
| 777 ! '
| ! , +8v
I ! )
' ' - 12
v [33] ' RESET _ 11
( 17 —Ll-<6 I Z30 |43
o3
16 I
4 > D. GOTTLIEB & CO.
A13/P°2 TITLE

(STATUS DISPLAY)

RESET BOARD (A24)
COMPONENT LOCATION

&

JON

@

J41 1J5
[ ]
: [ )
[
'Z| b ‘23: c2 Z2
Cl () b { )
) [ )
- R3
—r;_—l— J3 R2
1 —v———

J2
Ji

0000 Ce

&

RESET BOARD (A24) PARTS LIST

REFERENCE

Rl, R2
R3

DESCRIPTION PART NUMBER
Resistor 33K ohm, 5%, 4W. XO-43
Resistor 24K ohm, 5%, %4W. XO-10
Capacitor 47 ufd., 10V. X0-227
Capacitor 4.7 ufd., 10V. X0O-226
Capacitor 470 ufd., 16V. XO-214
Capacitor .01 ufd., 50V. X0-229
IC 74123N XO-398
IC 74LSOON X0-427
7 Pin Connector XO-526
33

RESET CIRCUIT BOARD
(A24)

| ZE2 [ERm|5.257 |C- 21063
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IC DIAGRAMS, PARTS LISTS

1A11PY
FROM LIGHTBOX 1A11J1
{ NOT USED)

4 +5v DC
+| c4

47 UF
0oV

NOTE:

1. ALL TRANSISTORS ARE MPS-U45,
C 2.ALL RESISTORS ARE £5%, 1/74W.
i ' 3.ALL STROBED LAMPS ARE #44,

SN7490N

D. GOTTLIEB & CO.

P "TAUX.LAMP ORIVER BOARD(IAT)
b GAME # 672

USED ON

R A 350 |[E-22192

+5Vv

TIG

-+

[t (N
H

<

N =
N

w
Z
H
(e
(3]
Z

ug
SN7442N

7Y Y

A

17

=

+5v

fm

Ue
SN7405N

—

AUXILIARY LAMP DRIVER BOARD
~ [A11) COMPONENT LOCATION

0O o ol
R'U Ut u2
Al1P1 -
JIS4 T
\ 2 1O |us
f . us
+ c3
2> 0 —
r;—— L]
RI3
C & Ri2

@)

A11P2

e o
-

o

34

7Y

+5v
1Rz?< 1A11P2 1A11J2
2 1 pHESe
Qi
+5v
R3 =
12K 2|2 |61
2
+5V Q
R4 =
12K 3|3 |E22
Q3
+5V
R5 =
1
s 2K alq 1633
4
+5v Q
R6
10312K N e
Q5
12 =
+5v
H
6| }-€551
+5V as
o
" 7|7 B8
Q7
+5v
R9
677
[7001

{17 1

A12P4-13

AUXILIARY LAMP DRIVER BOARD

(A11) PARTS LIST

REFERENCE DESCRIPTION

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

Cc2-C3
RADIAL LEAD

c4 CAPACITOR, 47 MFD, 10V

Q1-QI0 TRANSISTOR, NPN
DARLINGTON

R, RI2

R2-RN

RI3

ul 1.C. 2-INPUT NAND

U2, U6 I.C. INVERTER

U3 I.C. DECADE COUNTER

U4 I.C. DECODER

us I.C. TIMER

P2

P1

CAPACITOR, .01 MFD, 100V

ELECTROLYTIC RADIAL LEAD

RESISTOR, 3K OHM, 5%, 1/4 W
RESISTOR, 12K OHM, 5%, 1/4 W

RESISTOR, 560K OHM, 5%, 1/4 W/
SN7400N
SN7405N
SN7490N
SN7442N
LM555N
10 POS. SQUARE WIRE FRICTION LOCK CONNECTOR
4 POS. SQUARE WIRE FRICTION LOCK CONNECTOR

PART NUMBER

MPs-U45

I I B I )




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

RETURNS (To At cONTROL BOARD)

STROBES
(FROM Al AR 1 12 13 “+ 15 16 73
CONTROL BOARD)
P/O AITE [é00] Gl 627 BY| sq4a} €55) [€eg) [a77]
T (4081 STR.O_ RTN.0 RTN. RIN.2 K‘\:N.‘b RTN.4 RIN.5 RIN.6 RINT
#1 TOP #1 RIGHT #1 LEFT UPPER #1 CENTER
DROP DROP DROP TOP POP HOLE ROLLOVER ROLLUNDER
i77) TARGET TARGET 577 TARGET 577) BUMPER 444 200
| SW. 00 | SW.0t | SW.02 | SW. 03 | SW. 0% |SW. 0% | SW.06
Emsrey ! : U A U 10 PoINT G
#2 TOP #2 RIGHT #2 LEFT UPPER TOP RIGHT #2 CENTER & KICKING
DROP DROP DROP R ROLLOVER ROLLOVER RUBBERS (3)
166 366 TARGET 322 733 833 111
| SW. 10 | SW. 1 L SWL12 | SW. 13 | SW. | SW. 15 1 SW. 16
sl s I al I il al al I
#3 TOP #3 RIGHT #3 LEFT g‘;gﬁf} POP #3 CENTER
DROP DROP DROP BUMPER SHOOTER ROLLOVER
1551 TARGET 555] TARGET 355, TARGET i -
| SW. 20 oW, 21 | SW. 22 | SW. 23 | SW. 24 | SW. 25 [ Sw. 26
4| mm s 1 N M N N N !
, i|5w‘ 30 ‘ L 5W. 3\ . i|5w,32 | il SW. 33 l il SW, 34 i] W, 35 1 | SW. 36
5| EEISTRS ! .' M I N 1 !
' ilsw.qo I i,sw.4t ‘ i,sw.m, i | sw.a3 ' | SW.q4 ’ [ SW. <5 l | SW.4¢
JEmsrs 1 o N N ! U N
#4 TOP RIGHT LEFT % LEFT oUT
DROP RETURN RETURN ROLLOVER SPINNER TILT
TARGET ROLLOVER | }see ROLLOVER 800} E2T 066
| SW. 50 | SW. 51 | SW. 82 | SW, 53 || SW. 54 | SW.55 | SW. 56 | SW. 57
S| masee i I il i i il I f
g gogop RI BOTTOM RIGHT OUT s b Y GREEN
FLIPPER RIGHT POP ROLLOVER RRSET LEFT OUTHOLE
TARGET . BUMPER _ = BUTTON
022 766) 811) 077 [osa 777
| 3W. @0 | SW.61 | SW.62 LSW.6B | SW.64 | BW.65 i SW.67
ol EmeTRT I i Ll { i r L
~ 3 %
Al2P8
_—
1t SW. 70 | SW.T1 | SW.T2 [ SW.T2 | SW. 74 JLSW.75 | SW.T6
I r I I r " {
COLOR_CODE
ol eLACK 5] GREEN NOTE:
OWN Jo| BLUE 1. ALL DIODES ARE INZ70.
2| RED 7 PURPLE
3 [ ORANGE |8 SLATE
& YELLOW |9 WHITE

D. GOTTLIEB & CO.

TITLE

UsSED ON

SWITCH MATRIX
CAME #672

DATE

52182 § &~
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D. GOTTLIEB & CO.
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REFERENCE

CR1-CR4
CRS
CRé6
CR7
CR8

POWER SUPPLY (A2) COMPONENT LOCATION

C C
eeee L
1 3 + 60 Voit CR6
C A @™ ©
/12 R1 o ©+ av
R4 P2
+ 8 Voit R U RS
N @R TPSCS £2
D T — 0
L[] o | cs " © v "
RISC) 7\
me u N1 — S
\ 1 7
SCR1 / \ .
\/ 03 ) R14
UCM \ . o © , / — s
A7 A / / o 7
1 ~ POT 1
s } _+_
(]
O =
o1 9 R7
Drs
CRS
CRs
+ +5von =33 "
v a3 cat
@ M g
[wom « [}
c 1 N e Cmim &
+
L ﬁ
C C
DESCRIPTION PART NUMBER REFERENCE DESCRIPTION
Capacitor, 470 mfd., 100V R4 Resistor, 33 ohm, 5%, 1W/
Capacitor, 47 mfd., 100V RS Resistor, 10K ohm, 5%, 1/2W
Capacitor, 1000 Picofarad, 50V R6,R13 Resistor, 510 ohm, 5%, 1/4W
Capacitor, 470 mfd., 10V R7 Resistor, 3.9K ohm, 5%, 1/4W
Capacitor, 2 mfd., +80%, —20%, R8 Resistor, 10K ohm, 5%, 1/4W
16V R10 Resistor, 30 ohm, 5%, 2W
Diode 1N4004 RI1 Resistor, 2.2K ohm, 5%, 1/4W
Diode, Zener, 62V, 5%, |W IN4759A R12 Resistor, .33 ohm, 10%, SW
Diode, Zener, 18V, 5%, 1W IN4746A (Wirewound)
Diode, Zener, 8.2\, 10%, 2W IN3445 R14 Resistor, 2K ohm, 5%, 1/4W
Diode, Zener, 5.6\, 5%, 1\W/ 1N4734A R15 Resistor, 100 ohm, 5%, 1/4W
Diode, Light Emitting CM4-22 R16 Resistor, 20 ohm, 5%, 1/4W
Turret Terminal R17 Resistor, 620 ohm, 5%, 1/2W
1.C.—14 Pin Dip UA723CN RI8 Resistor, 180 ohm, 5%, 1/4W/
Connector, 9 Pin, Molex SCR1 Silicon Controlled Rectifier
Connector, 6 Pin, Molex TP1-TPS, Turret Terminal
Connector, 7 Pin, Molex ' Eyelet
Potentiometer, 500 ohm, CTS 115R501A Heat Sink Mounting Plate
Transistor, NPN, National SW4F013 Heat Sink, Thermalloy
Transistor, NPN 2NS5550 Insulator
Transistor, Darlington, LAMBDA PMD10K40 Insulator
Resistor, 1.3K ohm, 10%, 5W Spacer—6-32 Thread x 5/32
Resistor, 1K ohm, 5%, 1/4W Spacer—6-32 Thread x 1/8
Resistor, 12K ohm, 5%, 1/2W
38

PART NUMBER

S107Y1

GS2-3

INS-3
DMIT1

J1

[+ <]

60V AC INPUT

CRY
IN4004

=<

CR3
IN4D04

e0V AC RETURN

+12V DC INPUT _E4
ERELA S AR ILATN .

TPS tavoc

(SOURCE) .

v
3 8.2\

a

COMMON

fad

+5V DC OUTPL

rwom

NOTE: UNLESS O
1, RESISTORS ARE
2..NOLTAGES ARE |
3. ALL VOLTAGES



TIC DIAGRAMS, PARTS LISTS

TPt

I3
s INPUT (re.4v) 1 | I (e3.av) R4 T +60V DC (SOURCE) T
| &2 | %v% | |
HEAT SINK T
LA CR6
§<‘3K QU Re & NaT46A
Rz W SW4F013 Vaw }E\BA)/, 5%
IN004 Te2
_ SE2 | ] +42v pc (S0URCE) 3
IN4oRg 004 7594 s
4004 e N 58.2V 2 s ;,
T 4700F ¥ o2v,57 (63.6V) (s8.2v) | *Latur %K K
100V W R3 100V
s Q2 12K TP3 :
. RETURN NS850 1 common g’l ,
L L ) !
- .| #svecly
7(
Q3 (5.6v) T 71
C INPUT _E4 (12.4V) PMDIOKA0 ¥ ES _ RIZ  E6 T+5v pc (souRce) ]
O N——C j
T SIN
RI7 == i'EA S‘f o.ag ’Ww% RI8 1CN§?34A 14
s B 1 5130 X 5.6V, 5%
[ = I 1/aw w ]
RIO 3 vy SCRI 4
$30 R SIOTY! 3
2W | I R | ,
e 10 (rov) | RU N RIS :
+8V DC z2k s R? DS2 100 :
\ 3 REGULATOR 31K i
OUREE) Ly © @ UA723CN |2 (5.1V) AL §/21Y @ é\tigszg vaw R1G :
13 (+5v DC) 2.0 c,
| c3 1w ‘
CRY7 = 1000PF
IN3445 4 | sov e L8
¥ %-VZVVJO% (z5V) 510 8 e ES ?Q.:/IUF
L +
7 iRG Maw 10K S 4TOUF ?
iR 1/4W 10V 3
\ON AW )
4
-5V DC OUTPUT !
-t f
&
o el

TE:UNLESS OTHERWISE SPECIFIED,
ESISTORS ARE £ 5%, 1/2W.

JOLTAGES ARE DC WITH RESPECT TO CIRCUIT GROUND.

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

CUTHMS O VT | CHecK f\u‘." 4 (¥ AeT Nc's’jt

D. GOTTLIEB & CO.

309 1238/ E-20922 |




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

' . ' . Qi
. ATP ‘ PMDIOKE0
? +24V DC INPUT C;:’ , N o : ,
' 1N4720 J_ *
) +| 63 T e
12V AC INPUT 7 2200UF I g
4 50V L :
d fNarsia N
W
IN40O4 1 30V, +5% VRt
* o (4) - *AE LM340T-12
3 CR2 ' CR8 +12V VOLTAGE
= CRS m4742A . IN4004 REGULATOR
! RV £5% |, ,
5 |12V AC RETURN . NOTE: o ouT
: “C1,C4 AND CR8 ARE
o - OPTIONAL PARTS. "
5 |_='2V DC REGULATED OUTPUT (SOURGE ) T 5 ur
. ' ) ' .-'L
3 , _+12v DC REGULATED OUTPUT (SOURCE )
, |+30V DC REGULATED OUTPUT (SOURCE)
| 7 fGRouND
7 -_L-
| D. GOTTLIEB & CO.
¢ T SOUND/SPEECH BOARD
5 ©eoon  POWER SUPPLY AT
: R R [D-21343
7, SOUND/SPEECH POWER SUPPLY (A7) COMPONENT LOCATION
1 - . . ,
¢ CR3 RI '
o a o
. R2[
. CR2 O
+
c2 -
 CR7T ©
_CR5 @O O
: . CR6 @O CR1 CR8
CR4 IO a a
— + . . vt |
3 . 06 1
4 c3 Ci
(.
O - - O
6
- SOUND/SPEECH POWER SUPPLY (A7) PARTS I..IST
REFERENCE DESCRIPTION . PART NO.
Ci Capacitor 0.1 UF : '
2 .. Capacitor 47 UF, 25 Volt
Cc3 Capacitor 2200 UF, 50 Volt
G4 . Capacitor 033 UF :
CR1 Diode, Zener 30V, £ 5%, W IN4751A
: . © CR2 Diode, Zener 12V, + 5%, W IN4742A
) CR3 * Diode IN4720 -
: : " CR4, CRS, CR6 . . .
CR7, CR8 Diode IN4004
R1 . Resistor 430 OHM, 5% 1/2 Watt
R2 Resistor 100 OHM, 1/2 Watt
Qat . Transistor, Darlington Pair - PMD 10K60
WRI . + 12 Volt Voltage Reguilator , M 340T7-12




{ X. WIRING AND SCHEMATIK

[ A48
| | 55 3 vae
IE
1 i ”l_m +5 VOt OFFSET
zsowto—1 | °
(1 S reaa) 3 vAe_RETURN
frae! BN
#c PYT (1]
oN/oFF Il 2! mm 5 A
SEE NoTE § Ce V[T ssvael 3 : o— 142
[ | 3 //l @9 +8 VOO OFFSET
| FlLTER pok
‘ 3 ! o) 5 vAe RETUEN
P, t
S /mmco_l _j -
[ 0
| : | /% [WL T2V AC BEETURN
|3 |§ ! 2 vae
| 3|z
: A
3
i3 1' s n Gov Ac LETYRN
3
3 I
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1C DIAGRAMS, PARTS LISTS
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

5 . S S S PLAYBOARD SWITCH
- - AND LAMP
. l ASSIGNMENTS
\ ol switcH
L= MATRIX
SWo4 NO. SWITCH ASSIGNMENT PART NO.
00 #1 Top Drop Target B-19209
01 #1 Right Drop Target B-19209
02 #1 Left Drop Target B-19209
03 Upper Top Pop Bumper B-21352
g SNy 04 Hole B-19739
SW03  SW00 05 #1 Center Rollover B-18892
SW10 06 Rollunder B-2137
10 #2 Top Drop Target B-19209
[ #2 Right Drop Target B-19211
12 #2 Left Drop Target B-1921
13 Upper Left Pop Bumper B-21352
14 Top Right Rollover B-18892
15 #2 Center Rollover B-18892
16 10 Point (3} and B-18079
Kicking Rubbers {5) B-18808
20 #3 Top Drop Target B-22094
21 # 3 Right Drop Target B-19292
22 #3 Left Drop Target B-19292
23 Upper Right Pop Bumper B-21352
24 Shooter {on the Ropes} B-18892
25 #3 Center Rollover B-18892
50 #4 Top Drop Target B-19292
51 Right Return Rollover B-18892
52 Left Return Rollover B-18892
54 Left Out Rollover B-18892
55 Spinner B-19354
57 Tilt B-9141
60 #5 Top Drop Target B-19292
61 Right Flipper B-20873
63 Bottom Right Pop Bumper  B-21352
64 Right Out Rollover B-18892
65 Spot Target B-20867
66 Green Left Button B-17838
67 Outhole B-18892
LAMP
NO. LAMP ASSIGNMENT
L3 Shoot Again
3 L4 5000 Arrow
ol LS 10,000 Arrow” -
| I Q ‘l Z : L6 20,000 Arrow
STHE L7 40,000 Arow
,5"?:.5 2 ?'%5 ! L8 Special
il f | N | L22 Left Rollover (2}
f N I | 123 Right Rollover (2]
':', | ! v, L24 Top Rollover
Z.1 | Z | L25 #1 Center Rollover
|2 o L26  #2 Center Rollover
=z Z ! L27 #3 Center Rollover
\ 7 . L28 Upper Top Pop Bumper
CAN P L29 Upper Left Pop Bumper
L30 Upper Right Pop Bumper
L31 Bottom Right Pop Bumper
L32 1000 Bonus
L33 2000 Bonus
L34 3000 Bonus
L35 4000 Bonus
L36 5000 Bonus
L37 6000 Bonus
L38 7000 Bonus
L39 8000 Bonus
L40 9000 Bonus
L41 10,000 Bonus
L42 Extra Ball
SW66 SWeT L43 2X
L44 5X
L45 10X
L46 Spot Target
L47 Right Out Rollover
L51 Left Out Rollover
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Xi. PARTS INFORMATION
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XI. PARTS INFORMATION

CABINET PARTS
PART
ITEM DESCRIPTION NO.

I Cabinet Specify Game
2. Hold Down Angle Bracket B-19587
3. Lightbox Mounting Bracket (4) A-199 16
4 Line Cord Housing C-18534
5. Speakers 4 Ohm (2) EL-83
6. Right Playboard Support D-19932
7. Playboard Prop D- 19604
8. Stop Bracket A-5024
9. Front Rest Saddle A-11345
10. Knocker Board Assy. MA-261

Knocker MA-12
Pot and Mounting Bracket MA- 185
F1, Y2 Amp Fuse EL-28
F2, 5 Amp SLO-BLO Fuse EL-8
F3, ¥4 Amp SLO-BLO Fuse EL-5
F4, 8 Amp SLO-BLO Fuse EL-26
F5 & 6, 72 Amp Fuse EL-22
F7, 10 Amp Fuse EL-23
F8, 1 Amp SLO-BLO Fuse EL-6
1. Flipper Switch Assy. B-17838
12. Ball Shooter B-8835
13. Fuse Assy. MA-186
14. Switch A-15401
Switch Housing A-15163
15. Convenience Outlet MA-17
16. Front Door Assy. Specify Game
17. Ball Roll Tilt MA-13
18. 5” Bell Assembly MA-352
19. Left Playboard Support D-19931
20. Cabinet Leg (4) D-4337
3" Leg Adjuster MH-21
21 Transformer Board Assy. MA-266A
Bridge Rectifier EL-42
Capacitor, 6800 mf, 25 Volt  XO-228
22. Line Filter EL-50
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XI. PARTS INFORMATION

S P o s P PLAYBOARD PARTS

RUBBER RINGS
A A-10217 /16" 12)
B A-10218 %" {2)
C A-10220 12" (4)
D A-10221 2" {2)
E A-10222 2" (3)
F A-10223 3" (2)
G A-14793 Mini {4)
H A-15705 Mini {7)
| A-13151 113/," {(5)
J A-10219 1” 2)
PARTS LIST
1. A-4869 Shield
2. A-20388 Spinner
3. A-21860 Pop Bumper Cap (Specify Color} {4)
4. C-10435 Pop Bumper Body (Specify Color) (4)
5. C-10433 Pop Bumber Skirt (Specify Color) (4)
6. B-8246 Pop Bumber Trim Platter (4)
7. D-20187 Card Holder
8. C-13150 White Flipper {5)
9. C-9767 Ball Shooter Gauge
10. D-21805 Plastic Shield Set
1. A-16038 Ball Snubber |
12. Drop Target Banks “ROCKY" A-21862 ‘
Round # 1, A-22061  Round # 6, A-22071
Round #2, A-22063 Round # 7, A-22073
Round #3, A-22065 Round # 8, A-22075
Round #4, A-22067 Round # 9, A-22077
Round #5, A-22069 Round #10, A-22079
13. A-9374U Target, Red
14. A-12107 Bali Guide Rail
15. A-12106 Bali Guide Rail
16. A-6931 Ball Guide Rail {7)
17. A-17650 Ball Guide Rail {3)
18. A-17106 Ball Guide Rail (3}
19. A-3722 Ball Guide Rail (2)
20. A-18070X Ball Guide Rail
21. A-11703 Ball Guide Rail (2)
22. A-4831 Ball Guide Rail
\ 23. B-21720 Ball Guide Rail
N 24. A-13833 Bail Guide Rail
Vi =y 25. A-5977 Ball Guide Rail
| Z 26. B-21718 Metal Flat Rail
0 |z | 27. B-21719 Metal Flat Rail (2)
] (3 ’ 28. C-21721 Metal Flat Rail
I [l 29. A-21716 Metal Flat Rail
:J | B | 30. A-21717 Metal Flat Rail
Z "o ' 31 D-21722 Metal Flat Rail
, % I é 32. B-20086 Ball Guide Rail
é N J Z| 33, A-9393 Guide Rail 12" Single
| 3 /4 i 34 A-9394Z Guide Rail 12" Double {White)
Q\\ ’ A-9394U Guide Rail 172" Double [Red)
> 35. A-17492 Siamese Post (2)
36. A-14792 Mini Post Screw
C-11561 Plastic Post 1" High (38)
C-11562 Plastic Post  13/,,” High  { 3)
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