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SYSTEM 80A

Devil's Dare introduces Gottlieb's enhanced System 80 Program,
System 80A, which 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 flexibility. The control boards’ ROM memory
chips, U2 and U3, have been reprogrammed for System 80A. They
have also been socketed. In doing s0, 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 X0O-362 X0O-363 XO-529
80A X0-326 X0O-327 XO-529
The ROMS are labeled as follows:
SYSTEM U2 us
80 R3273-12 R3272-12
80A XO-326 XO-327



I. INSTALLATION
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I. INSTALLATION

A. SET-UP

1.
2

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 SUPPOIts.

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.

LIGHTBOX HOLDING BRACKET

8. Unlock the lightbox and remove the

backglass.

9. Loosen and lower the shipping bracket

at the top center of the lightbox insert
panel.

10.

Lift the insert; then swing it out.

11. Secure the lightbox to the cabinet with

12.

B. CHECK-OUT
1.

the bolts and washers provided.

Connect all cables in the lightbox.

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.

9. The plumb-bob tilt can be adjusted by

10.

11

12,

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 ONLYI :

Refer to Section VI to make all
necessary game adjustments.




I. INSTALLATION

C. MIDDLE PLAYFIELD REMOVAL

1. Pivot the front end of the upper playfield until
it is at least 12 inches above the front of the
cabinet.

A

12 INCHES

PLAYFIELD PLAYFIELD
SUPPORT ASSEMBLY SUPPORT ASSEMBLY

3. The playfield can now be pivoted
back until it rests on the lightbox, or, after

2, disconnecting its wiring harness, it can
2. Pull the playfield toward you until its be totally removed.
back end is 1 to 2 inches from the front

end of the playfield support assemblies.




I1. INITIALIZATION, ill. GAME OPERATION

1. INITIALIZATION

TURN GAME
ON

/ IMMEDIATELY

PLAYYFIELD LIGHTBOX COIN BALL-TN-PLAY
ILLUMINATION ILLUMINATION CHUTE DISPLAY
LAMPS ON LAMPS ON LAMPS ON WILL BE BLANK
ALSC —\
COIN LQCKOUT CREDIT DISPLAY ALL SCORING
COIL IS5 WILL SHOW DISPLAYS WILL
ENERGIZED REMAINING CREDITS LIGHT AND
SHOW ZEROS

EVERY FIVE SECONDS

1

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

i1l. GAME OPERATION

A. GAME START B. FIRST PLAYER
All 3 balls must be in the ball return trough to i. First player’s score display flashes two
start a game. zeros.
1. Insert coins into coin chute. 2. The other players’ dispiays are now
a. Coin chute tune is played. blank.
b. Total credits are displayed in status

3. A "1” appears on the ball-in-play display.
display. Pp play display
4. When the ball enters the outhole, any

2. Press Credit Button to start game. bonus eamed is scored.

a. Credit tune is played.

b. Total credits displayed decrease by
one. C. ADDITIONAL PLAYERS

1. Additional players are indicated by two

3. All playfield features reset zeros (not flashing) in each corresponding

4. The first player score display flashes two player's display.
Z€r0s. 2. After the maximum number of players are
5. When the ball is released to the shooter, added, or no more credits remain, the
the playfield-controlled lamps flash. Credit Button has no effect.
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ill. GAME OPERATION

3. Additional players can be added anytime
the first player’s ball is still in play. If the
Credit Button is pressed after the first
player's first ball has entered the outhole,
all players’ scares will be erased with the
first player’'s score display showing a
flashing zero, indicating a new game
only for the first player.

D. EXTRA BALLS
1. When the SHOOT AGAIN lamp is Iit,
neither the player-up nor the ball-in-play
display changes when the ball enters the
outhole.

2. Only one extra ball per balkin-play is
given.
E. TILT MODE
1. Tilting the game results in a loss of bali in
play.
2. When the game is tilted, all the playfietd
lamps go off.

3. All accumulated bonus and bonus
multipliers are lost.

F. SLAM MODE
1. If the normally closed slam switch
{located inside front door] is opened, the
entire game is ended for all players.

2. The GAME QOVER 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.

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

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

SPECIAL

e Completing the top spot target sequence twice
lights SPECIAL

® Right outlane awards SPECIAL

EXTRA BALL
e Completing the right spot target bank sequence
once (3 ball) or twice {5 ball] lights EXTRA
BALL.

® Rollunder awards EXTRA BALL when lit.

MULTI—BALL PLAY
e Completing the center drop target bank lights
the CAPTIVE CAVE for capture. Completing the
left drop target bank lights the CAPTIVE PIT for
capture after a ball has been captured in the
CAPTIVE CAVE.

® After a ball has been captured in the CAPTIVE
PIT the third ball hitting any switch will release
the first two for three bail multi-ball play.

® After capturing a ball in the CAPTIVE CAVE,
due to one of the multi-ball return lanes, hitting
any switch will release the ball for two ball
muiti-ball play.

® At the end of muiti-ball the player receives the
bonus times multipfier and if the multi-mode
level has not been reached, then he receives
the sixth player score times Ix.

BALL SAVE
® BALL SAVE can be enabled by:
Completing the top spot target sequence
twice.
Completing any drop target sequence.,
Completing the right spot target sequence
once (3 ball) or twice [5 bali).

MULTIPLIERS
e Completing the 3 drop target bank and either
of the 5 drop target bank awards 2 x multiplier.

e Completing the 3 drop target bank and both 5
drop target bank awards 3 x muitiplier.

MULTI-MODE FEATURE

If the multimode levels are reached (50,000 for 2
bali and 70,000 for 3 ball] then the piayer receives
2 or 3 ball multi-bail fot a period of time based on
the sixth piayer display value.

During play in multi-mode, the sixth player display
will decrement at a slower rate when more balls

are on the table. As more balls are lost the dispiay
will decrement faster. As the display is
decremented, the player receives these decremental
units as score.

¢ \When the muiti-ball bonus display reaches zero
the playfield goes dead and waits for the balls
to drain. At this time the ball is over and the
player advances unless the player shooting had
previously won an extra ball. If so, the player
then will shoot his extra ball.

KICKING RUBBERS
® Scores 30 points.

TEN POINT SWITCHES

® Scores 10 points.

POP BUMPER

® Scores 3,000 points _
{3 ball) or 300 points (5 ball} when lit.

® Scores 1,000 points
{3 ball} or 100 points {5 ball) when uniit.
LEFT OUTLANE
® Score 5,000 points.
RIGHT OUTLANE
e Scores 10,000 points

¢ \When lit awards special and resets top spot Targets.
RETURN LANES
® Scores 3,000 points lit or 500 points unlit.

® Lit left inside rollover lights right spinner for one
shot.

e Lit right inside roliover lights left spinner for one
shot.

o Lit left outside return lights rolfunder for one
shot. The ball landing in CAPTURE CAVE is
captured for MULTI—BALL play.

® Lit right outside retumn lights CAPTURE BALL for
one shot. The ball landing in CAPTURE CAVE is
captured for MULTI-BALL play.

SPINNERS
® Scores 2,000 points lit or 300 points uniit.
® Adds bonus.

LEFT SIDE SPOT TARGETS

® Scores 2, 000 points each.
¢ Top lights right return and bottom lights left

return.



IV. GAME PLAY AND SCORING, V. SOUND/SPEECH BOARD (A6}
IV. GAME PLAY AND SCORING

ROLLUNDER
® Scores 5,000 points.
e \When fit awards EXTRA BALL.

TOP SPOT TARGET BANK
® Scores 2,000 points when lit or scores 500
points when unlit or flashing.

& Hitting each target twice lights SPECIAL and
enables BALL SAVE.

RIGHT SPOT TARGET BANK
s Scores 2,000 points when lit or 500 points
when flashing.

e Lights EXTRA BALL and enables BALL SAVE
after hitting each once (3 ball) or each twice {5
ball).

DROP TARGET BANKS
& Scores 2,000 points lit or 300 points unlit.

e Lights target and adds bonus.
e Compieting any bank enables BALL SAVE.

e Compieting the 3-bank lights inside return lanes.

s Completing middle bank enables CAPTURE
CAVE for capture,

e Completing left bank enables CAPTURE PIT for
capture after a ball has been captured in
CAPTURE CAVE.

CAPTURE CAVE/PIT
® Scores 5,000 points

e CAPTURE enabled when flashing.

OTHER FEATURES
® Regular bonus is displayed on a bonus display.

¢ In single ball play nothing accumulates on the
bonus display. When ball drains after non-
multi-ball play. the player receives bonus times
multiplier.

e If a player achieves multi-ball, the multi-mode
bonus display, starts accumuiating points at the
rate of 1,000 times the number of balls on the
table, if two or more balls are present. The
targets that give these paints are the drop
targets and the two sets of four spot targets.

V. SOUND/SPEECH BOARD (A6)

SPEECH

“BALL SAVE"

“SHOQT SPOT TARGETS”

“"YOU'RE CLOSE”

“"MULTI-MODE ACHIEVED”

"SHOOT CAPTIVE CAVE”

“SHOOT CAPTIVE PIT”

“FIRE™

OCCURRENCE
When ball save is initiated.

At random after 3 targets of either
bank have been lit.

At random after 40,000 or 60,000
points have been scored on the
multi-mode bonus display.

After multi-mode has been earned.
At random either after its lamp is
lit or after the outside return has
been activated.

At random after its lamp is lit.

\When a ball is released to the
shooter.



GAME ADJUSTMENTS

A. CONTROL BOARD

SWITCH ADJUSTMENTS

NOTE: The following switch adjusaoments pertaining to
gystem B0A only. There are 32 switches on the control
board which permit adjustment of the game parameters.
These switches are contalned In four packages of eght
switches each, as shown befow.

DMTCHES
51 v
5= £10
517 SiB
oF OFF
OF  OFF
OFF OFF
OFF  OFF
OFF  OFF
OFF  OFF
CFF  DFF
OFF  OFF
OFF DN
CFF DN
OFF DN
OFF  OW
OFF  OM
OFF O
OFF O
OFF O
oM OFF
oM OF
oM OFF
o OFF
N OFF
ON  OFF
oM OFF
OM OFF
oW ON

COIN CHUTE COMABMATIONS

53
51
59

OFF
OFF
DFF
OFF

oN
OFF
QFF

QFF
OFF
L]
amd

OFF
OFF
OFF
oFF

o
512

520

OFF
oM
oM
OFF
OFF

aN
OnN

OFF

SYSTEM BOA
COdIN CHUTE
ADJLUETMENTS
BN == — Left Cain Chube
513 Right Ciir Chute
521 — Ceniter Toon Chute
CREDITE,/COINS
CFF . o
oM . e A
QFF . R T
oN . e 341
OFF . : on
ON ., e B
OFF . A
oM . fov R
oFF . PP
oM T e
OFF .2
o . 22
OFF | k Vird
oM a4,/
i e R Bt R SR
T R e e R e
I e e e
OFF . 972
oM . |0y2
CFF . :‘G
o . 2
OFF . . 1M
oM & . 31
OFF . AT St

= a3 of the aoove do rot ghe credies until the fas coln 5 inserted

SWATCHES &, 1 AND &

SPARES

ADDITIOMAL COIN CHUTE COMBINATIONS

ALL OF THE BELOW CANNOT HAVE ¢ CREDITS ADDED BEASED ON SWMTCH 30

SMTCHES
51 L¥!

59 L1
517 L8
Ok O
oN o O
[ SO
o LY o
oM  OM
OM O
oM oW

9 29888 §

OFF

N
oM
OF
QaFF
ON

ard

SWITCH 14 COIN CHUTE 1& 2C0NTROL

IVATCHES
15 14 MAXIMLWM CREDITS
PATTCH 22 PFLATFIELD SPECIAL
On e EmBal

SATTOHES
13 il __ HIGH GAME TC DATE AWARDE
QF On . B = Lo
oM OFF verr. 2 Replay
oN  ON .. 3 Replay
AITCH 25 BALLS/GAME
OFF . A1)
DWITCH 26 MATCH
aN REEo o
QFF \ . OfF
SWITCH 27 REFLAY LIMIT
i e e A SR e D B P ..-Nnhrnt
SWITCH X8 . HOVELTY
SWITCH 29 GAME MODE
N e . Ewtz Azl
OFF .. Replay
SWITCH 38 SRD COIN CHUTE
CREDIT CONTROL
oM R -
{5 . % Efect

SWTTCHES
n 32 LB ERAL/CONSERVATIVE
Mot Lked

CREDIT INCENTIVES
COIN/CREDNT CI:IIN',H:I!I:HT COIN/CREDIT TOTAL COMNY
GIVEMN GIVEN TOTAL CREDIT

273
Irdd | eyl 4,3
k0 B athfZ 4,3
3 | athy2 4,5
3rdd | Athy3 = LY
ET Fird ath,2 4,7
A1 4th/d 5th* 5/2

55 - Le% Cain Chute
212- Rigre Coin Chute
2Z1- Center Cain Chute
COIN/CREDIT COIN/CREINT
GIVEN GIVEM
oM k1 2nds2
am 540 2nd/ |
(o) 510 Zndy |
OFF Ists/ 1 2ndf 1
oM [LaFl 2l 2
CFF £ 2nd,2
O &L 2red /0




Vi. GAME ADJUSTMENTS

A. POST ADJUSTMENTS FACE in the direction of the arrow shown until
None it makes contact with the vertical leg of the
KICKER CAM. The vertical leg of the cam is
B. SOUND ADJUSTMENTS located behind the kicking target and is not
The speaker output is controlled by the shown.

potentiometer mounted on the fuse/knocker panel.

Observe that the gap between the SWITCH
contacts is at least 1/32nd of aninch. If not, bend
the switch’s BACKING BLADE in the proper
direction.

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

The potentiometer is accessible through the front
door.

TARGET FACE

IMPORTANT: Each of the potentiometers installed
on the sound/speech board have been factory
adusted. The potentiometer settings shouid never
be changed except when performing the
recommended calibration procedure.

SWITCH BANK {SB1) SETTINGS:

SB1-1 USED IN SELF-TEST ONLY.

SB1-2  NOT USED.

SB1-3  SBI-4 Attract Mode

OFF  OFF  Disabled

ON OFF  Every 10 Seconds.

OFF ON Every 2 Minutes.

ON ON Every 4 Minutes.

SBI-55 ON Background Sound enabled.
OFF  Background Sound disabled.

SB1-6 NOT USED.

SB1-7 NOT USED. BACKING
BLADE
SB1-8 NOT USED.
C. KICKING TARGET ADJUSTMENT PLUNGER |
Push the PLUNGER down until it "bottoms % . |
out” in the coil HOUSING. Push the TARGET HOUSING



BOOKKEEPING AND SELF TEST

VIL.

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 information is
displayed on the players’ and credit displays.
Section Vi, A details the Bookkeeping system,

while Section VII, C details the Self/Test operation.
The Flow Chart in Section VI, B gives the general

order and function of both bookkeeping and
Self/Test steps.

A. BOOKKEEPING SYSTEM 80A

¢ See Flow Chart for Bookkeeping Assignments.

* Bookkeeping Steps (0 1-15) 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 1st 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 information will
flash while it is displayed.

l. 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). Atthis
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
€. Open slam switch or

d. Close a tilt switch.

HOW TO SET BOOKKEEPING
INFORMATION TO ZERO

1. For a Particuiar Bookkeeping Step

2.

anow

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

b. Press the replay button. Notice ail zeros
will appear in the 1st 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.

Zeroing All Bookkeeping Steps Except #1l,
12, 13 and 14,

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

Go to Step # 15.

Press the credit button. Step 15 data will zero.
Press the SELF-TEST button.

Zeroing is complete.

oo o S— T ————



Vil. BOOKKEEPING AND SELF TEST

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

f
STEP 11 T
FIRST HIGH
SCORE LEVEL
STEP 12
SECOND HIGH PRESENT SCORE IS DISPLAYED IN PLAYER ONE 5CORE
SELECT PfPPROPRIATE BOOXKEESING STEP BY SCORE LEVEL DISPLAY, PRESS CREDIT BUTTON ONCE. THIS WILL ZERO
PRESSING SELF/TEST BUTTON UNTIL STEP
N }—.' QUT THE PRESENT SCORE. THEN PRESS AND LOLD CREDIT
NCMBER AFPEARS TN THE CREDTT DISPLAY STEP 13 X
AND TEE 3RD & 4TH PLAYER'S DISPLAYS. 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
- o ENTER NEW SCORE INTC ROOQKKEEPING.
NOTES:
1. Step 11 must be a lower score than Step 12, 1
Step 12 must have a lower score than Step 13,
Otherwise, lst replay will not be recognized. TQ0 EXIT FROM BOOKKEEPING:
X A, WAIT 60 SECCNDS OR
2. If Step 12 or Step 13 is not desired, set B. TURN POWER OFF/ON OR
those scores to zero. €. OPEN SLAM SWITCH OR
D. CLOSE TILT SWITCH.
3. If Step 1l is set to zero, no replays will

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

n




Vil. BOOKKEEPING AND SELF TEST

B. FLOWCHART

BOOKKEEPING CAN BE ENTERED IN THE ATTRACT PRESS
O SELF/TEST

MODE OR DURING GAME PLAY

BOOKKEEPING SELF/TEST O

BUTTON

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

STEP 1 —COINS THRU LEFT CHUTE

STEP 16—RELAY AND LAMP TEST: All reiays

| are pulsed twice, Controlled lamps are sequentially
tumed on.

Y

STEP 3 —COINS THRU CENTER CHUTE/NOQTE 2

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

STEP4 —TOTALPLAYS

STEPS. 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
assigned number will be displayed.

STEP 6. -GAME PERCENTAGE/NOTE 3

E—)

STEPZ7 [EXTRABALLS

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

| STEP9. - TOTALSLAMS .

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

STEP 10 —TIMES HGTD HAS BEEN BEATEN indicated Dy its part number d,sp|ayed in P[ayer

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

. prom check sum displayed in Player # 2 dispiay.

STEP 11 —FIRST HIGH SCORE LEVEL

TO EXIT SELF/TEST.
aj Wait 60 secands

STEP12 SECOND HIGH SCORE LEVEL _ BJTurn power off/on
SEE ¢} Open slam switch
& SECTION d) Ciose bt switch
viL A

STEP 13 .THIRD HIGH SCORE LEVEL

- If controi board switch # 14 & on, steps 01 and 02 are added together
and displayed in step O 1.

2. In German games anly, step 2 displays total coins thru center chuts,

STEP 14--HIGH GAME TC DATE SCORE and step 03 displays total coirs thru right chute.
-
3. Ifstep 06 is reset, steps 04 and 05 must also be reset.
I 3
STEP 15- _AVERAGE PLAYING TIME/NOTE 4 4. [fstep 15 is reset, step 04 must also be resat.

12




o T

BOOKKEEPING AND SELF TEST

Vil.

C. SELF/TEST

e Steps 16 through 20 are SELF/TEST or game
tests the operator can use for quick
troubleshooting.

¢ All the tests are explained in the flow chart.

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

¢ |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:
. 33
) L
Third

Credit
Display

xR

N

Status Display

STEP 16—RELAY AND LAMP TEST

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

A2 Driver Board Transistor
Assignment [See Schematic)

Q [Game Over) A3J3PIN #A QI
Relay

T {Tilt) Relay - A3J3 PIN #E Q2

Coin Lockout - A3S PIN #2 O3
Relay

B [Ball Save) A3J6 PIN #3 Q54
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:

Test Lamp Number
I L
101 T,L.
Third Player Fourth Player

I
g c

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.

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

STEP 17—SOLENOID TEST, SOUND TEST,
CPERATOR 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 Drop Target Bank Q60
SOL. 2 Top Ball Kicker Q57/58
SOL. 3 Hole Q54
SOL. 4 Ball Save Relay Q55
SOL 5 Left Drop Target Bank Q&6 1/62
SOL & Right Drop Target Bank Q&3/64
SOL 7 Not Used
SOL 8 Knocker Q53
SOL 9 Outhole Q59

b. Sound Test-Immediately after the solencid
test, the sound enable signals {inputted to the
Ab Sound Board) will be tested in the
following order:
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A3 DRIVER BOARD

SOUND NUMBER TRANSISTOR ASSIGN.

ENABLE DISPLAYED SEE SCHEMATIC
Sl6 17 (combination S1&516) A3J2 PIN 9
588 8 A5 PIN 7
S22 A3J5 PIN S
“4 4 A3J5 PIN 1
51 1 A3I5 PIN &6

¢. The first and second player’s score displays
show hexadecimal representative of the
operator switch positions. Converting
hexidedmal to binary will give the switch
positions in binary form.

CONVERSION TABLE

0=0FF 1=0ON
DISPLAYED
HEXIDECIMAL DECIMAL BINARY
o 0 0 0000
11 1 0001
22 2 0010
33 3 0011
4 4 4 0100
5 5 5 0101
6 6 3 0110
7 7 7 0111
B 8 g 1000
9 9 9 1001
A © 10 1010
B 1 11 1011
C u 12 1100
D C 13 1101
E E 14 1110
F BLANK 15 1111
EXAMPLE:
0ffF  ON

(C100(1010) (0011X0100) (00 01){t14Q1) (0010)(0000)

oN |
1y 0
SWH#12345678 9---r---o- 16 17--------- 4 25--------
DISPLAYED
SW 1-8 SW/9-16 S\ 17-24 S\ 25-32
) N

I an

I — cu

First Player Second Player

14

BOOKKEEPING AND SELF TEST

Checking Switches

1) Switch all odd number switches to the ON
position, and ail even switches to the OFF
position. Display should show:

o oo
Second Player

L o
First Player

2} Switch all even numbered switches to
the ON position and all odd switches
to the OFF position. Display should

show.
55 55 55 55
First Player Second Player

To repeat test # 17, push the credit button.

To advance to test # 18, push the Self/Test switch.

STEP 18—SWITCH TEST

I [] 1] 1
4 bl (b
Third Piayer Credit Fourth Player
Display
AN

Status Display

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

2] Switchies)closed. Designated number(s)
will be sequentially displayed. The last
switch number will remain displayed,
unless test is repeated.
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STEP 19— DISPLAY TEST: Each digitof each display is
individually turned on, and numbers zero through
nine are sequenced.

& 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
strabed. 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 is defective, a corresponding
number in the following chart will be displayed:

BOOKKEEPING AND SELF TEST
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 US Ram
6532-3 U6 Ram
2716* Prom 1 Game E Prom

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

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

* James Bond (658) and later System 80 games up to
and including Haunted House will display 764 |- 1 for
a bad 27 16 game prom.
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IX. GENERAL INFORMATION

ViIl. OPTIONS

There are no liberal or conservative adjustments for this game.

IX. GENERAL INFORMATION

A. PRINTED CIRCUIT BOARDS

ARE DESIGNATED AS FOLLOWS:

A1 - Control Board

A2 - Power Supply

A3 - Driver Board

Ad - Timer Display

A5 -Status Display

Ab - Sound/Speech Board
A7 - Sound/Speect Power Supply

AB - Pop Bumper Driver Boards
Al4 - Score Display

A24-Resect Board

Printed circuit board connectors will be labeled
AX-JX For exampie, A3-J44 is the conrector J4
on the driver board (A3).

C. FUSES

F1 Sound/Speech Power Supply

FZ Power Supply

F3 Displays

F4 Sclenoids

F5 Controfled Lamps

F& Playboard Ilumination

F7 Lightbox tlumination

F8 Sound/Speech Power Supply

F9  Primary Fuse
Primary Fuse

F10 3 Position Drop Target
Bank and QOuthole

F 11 Ball Release
F12 Hote Kicker

F13 Left/Right Target Banis
and Top Ball Kicker

F14 Tap Pop Bumper
F15 Right Pop Bumper
F16 Left Pop Bumper
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B. WIRE COLORS ARE SHOWN
AS NUMBERS:

0 Black

I Brown
2 Red

3 Qrange
4 Yeliow
5 Green

6 Elue

7 Furple

8 Siate

9 White

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

I2ZVAC  1/2 Amp

10VAC 5 Amp SLO-BLO
S0VALC 1/4 AmpSLO-BLO
25VAC 8 Amp SLO-BLO

8VAC 10 Amp

6.3VAC 10 Amp

6.3VAC 12 Amp
+24 VDC 1 Amp SLO-BLO

1 IOVAC 5 Amp SLO-BLO
220VAC 2.5 Amp SLO-BLO
+24 VDC I Amp SLO-BLO
+24 VVDC 1 Amp SLO-BLO
+24 VDC 1 Amp SLO-BLO
+24 VDC 2 Amp SLO-BLO
+24 VDC 2 Amp SLO-BLO
+24 VDC 2 Amp SLO-BLO
+24 VDC 2 Amp SLO-BLO
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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 4.5 780 #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 2.8/40.0 560/1100 | #24/31 Yellow
A-17891 5 BANK RESET 3.35 850 #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.
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IX. GENERAL INFORMATION

E. SOUND/SPEECH BOARD [A6) TEST
1. Game must be in game over mode to initiate test.
2. Pressing the test button on the sound board will initiate the test. :
3. The test must be completed to enable the sound board or game power must be turned on/off.
4. Word with quotation marks is the voice the sound board issues at specific points in the test.

QUTPUT 2
TONES

EPROM 1 NG| ouTpuT 3
TONES

NOTE: SB1-Z AND SB1-8 ARE
NOT INVOLVED IN DIP
SWITCH TESTS.

YES

EPROM 2 NO QUTPUT 4
0K TONES
?

,@
T

YES

VOICE
TEST "AH"

YES

TEST SW NO
PRESSED
?
YES
YES WARNING !
¥eS ) ABJ1-10 1S +30V DC
;'EST SW QUTPUT EST SW DO NOT JUMPER.
RE%SED TEST TONE PRE?SSED
___________ ” /4
1
' SOUNG ENABLE TEST
ﬁ JUMPER, ONE AT A TIME, THE FOLLOWING
. SOUND ENAELE INPUTS (AT THE A6-J1
i CONNECTOR) TO GROUND.
YES | i A6J1-8 Sound 1 - Response 5 Tones
QUTPUT 5 ! A6JT-9 Sound 2 - Response 5 Tones
TONES | A6J1-11 Sound 4 - Response 5 Tones
 me— | ABd1-12 Sound 8 - Response 5 Tones
I A6J1-2 Sound 16 - Response 5 Tones
{ | IF BAD AT ANY INPUT, ONE WILL NOT HEAR TONE.
b e e e e - e e J
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

CONTROL BOARD {A1) COMPONENT LOCATION

(] - 12 I NENNRA C O OTTe D 5 20 - [ 8]
Y "D GOTTLIEB 4 €O I
E'_/ = | ot -~ )\{I. RIGHTS RESERVED L -
| N— %
e i TITrITr e ey rs AN g
E — N —
— g o
8 Fall
d_E v us k] b Y =
)]
p \—/—\
i — ' 2
( -— P o
b NI 1 — K 2 3
H 1 36 U1 N 3 —
. = N N
:\ | e
, el ALY 13 bkl 712 /_*_/- u< u
H o’ * o = |
._3\\\_-3‘ fE[SAnE Jix i
133
47 1 125
15 g 5 o o
_________ 18 |i4z29 . b
| Pk 3 =
¢4 E ¥
1 - 'SMMJ 3 > 13
“od 1 b4 ¥9779 4 36 |
by 77 5 R e 411 =
el 3 .
I ASSY PBD3- DlUO‘- \\ a—
C \ DETAIL PBO3-DVWO7-904~ — — o & - T __04
< 2] M e
S | — |
CONTROL BOARD |A1) PARTS LIST
REFERENCE DESCRIPTION PARTNUMBER REFERENCE DESCRIPTION PART NUMBER
BAT1 Battery— 3.6V 326R10-002 u3 ROM X327
Cl Capacitor, 100 mfd., 10V L4, U5, Us RIOT R56532-18
C2, Capacitor, .01 mfd,, 50V VR1 Zener Dipde—3.0V, 5% IN52258 or
C4.C13, INS2878
CI15-C24, Yl Crystal, 3.579545 MHZ 333R0G-001
C26-C23, Z1 IC-CMQOS—Dual 1 Shot SCL45288
C31-C35 Z2 IC—Duwal Flip Flop SN7474MN
C3,C14, Capacitor, .1 mfd., 50V 23,211, IC—Hex Inverter SN7404N
25 C30 Z12,216,
C36 Capacitor, 10 mfd. 1OV TNT Z17, 224,
CR1-CR35 Diode, GP TN4148 Z226,727,
Q1,04 Transistor—PNP ) MPS-ATOQ Z34, 735 i
Q2,03 Transistor, NPN [(Motorola) 2N440 Z4 1C-CMOS—Cuad 2 Input “AND"  SCL4081B
R1, RS, Resistor, 3.0K ohm, 5%, 1 /4W/ 75 IC-Static Ram S5101-L
R11-R24, zZ7 {C—Hex Inverter SN74L504N
R42, R45, Z8 IC—2 Input “NOR" SN7402M
R46, R48B, 79,213, IC—2 Input "NAND" SN7400N
R51-R57 Z14
R2, Resistor, 4.7K ohm, 5%, 1/4W/ 210 IC—Open Collector Inverter SN74LS05N
R34-R41 ZI5 {C—2 Input—"0OR" SN7432N
R3, R43, Resistor, 5.6K ohm, 5%, 1/4W Z18, 220 {C—"D" Flip Flop SN74175MN
R49 722
R4, R5 Resistor, 2.0K ohm, 5%, 1/4W Z19,Z221, 1C4 to 7 Decoder SN7448N
R44 223
R7 Resistor, 62 ohm, 5%, 1 /4W/ Z25,233 IC—4to 16 Decoder SN74 154N
RB, R50 Resistor, 180 ohm, 5%, 1/4W/ 228 IC—2-to-4 Decoder SMN74LS139N
R9 Resistar, 1K ahm, 5%, 1 /4W 229,230 IC—Hex Inverter—OC/HY SN74 16N
RI10 Resistor, 28M chm, 5%, 1/4W N 1C—2 Input “AND" SN7408M
R2Z5-R33 Resistor, 620 ohm, 5%, 1/4W Z32 {C—Hex Buffer—OC SN7417N
R47 Resistor, 24K ohm, 5%, 1/4W 736 IC—CMOS MM74C04 or
SW1-5W4 Dip Switch Pak—8 Position 341R31-005 Sacket—DIL, 24 FIN SCL40698
TCI Socket, 40 Pin &40379-3 Spacer, Cork 640361-3
1 CPU R6502-13 131R06-001
Uz ROM *C-326
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BABIO —0
&

+5v <+

€S

BABI) —0

€4

BABIZ —

7

BABIZL—0

____ &
gaBo—0

BAB1O
BABIY

NOTE 2 UNLESS OTHERWIZE (NDICATED]
{. RESISTORS ARE x5%, V4w,
2.CAPACITOKRS ARE ,O1UF, SOV, e
3. DIODES ARE TYPE ING148. Ted +SV<—T2;K——;,
4, REF, DESIGNATION Za NOT USED.
B 7 +sv [ —2fa0 Vee
e GND —Za
14 R7W ] :7;
4
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z3 z3e 13 —Hae
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45{>°e— _{>or AL bz 54 Y1) G,
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L 4 L 10 Anko2 33 g (AT T
) z36 ’ Z36 N Fr 34 LoeTE =" ¢t
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+5V DI 31 4 DBZ 2 ﬁ‘z
D233 5 [oe3 DATA a3
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1 I\ ¢ {4 b4 29 R D84 —_ 5] As
0 N PR ez 2 |2es —‘3 A
ﬁ h M [ | X AT L——— AT 28
+3v gRAZRS . ik . oT}2 1 beo" 9|, 510N
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42 3 415 e 1 b——r/w 3
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

DRIVER BOARD {A3) COMPONENT LOCATION

O conmr i ]
COPYRIGHT 1979 R

D. GOTTLIEB & CO
ALLAIGHTSRESERVED— .. |

DRIVER BOARD (A3) PARTS LIST

REFERENCE
Cl

cz2-C19
CR1-CRé
RI-R53,
R61,R55,
R56, R58,
RS9
R54,R57,
R0
Qr1-04,
Qi13-Q32,
Q45-Q52,
Q54-Q57,
Q&3
G5-012,
C33-044
53, Q59,

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

Tantalum

Capacitor, 01 mfd,, 50V

Diode-—5ilicon 1N4148

Resistor, 1000 ohm, 5%, 1/4W

Resistar, 9.1 ohm, 5%, |W/

Transistor, NPN, Darlington MPS-LI45
Transistor, NPN, Darlington MPS-A13
Transistor, NPN, Darlington 2N6043
Transistor, NPN 2N3055
{.C. Quad "D"” Latch Rlip Flop SN74175N
[.C. Hex Inverter SN7404N
Insulator—Thermalloy 43-03-4

NOTE: CRZ. 3 and 4 have been replaced with jumper wires.
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X. WIRING AND SCHEMATIC D
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LATCH a7
12| FLIP=FLOP 4,5 R7 Mps-a3 s Bis FLIP-FLOP N
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DIAGRAMS, PARTS LISTS

FROM AiJ4
CONTROL BOARD 4.5y
+BY i A3J4 ABJ1 A3JS
4 R B 14 ]
B 1 2 6 | sounn 1]
5 2 fL3r - 4
02 zi9 O 3 =2 5 fsounoz2| 1o
SOUND/ ‘
12| FLIP-FLOP allas 5 INVERTER & FSPEECH :
I;T&M D3 Q3 z SNT404N i | SOuND 4| BOARD i
CONTROL
2(;10 b4 ck G4 i Y 2 8 7 JSOUND 8
5 fLamp =
) BE EJE GND. F_lu ez
T = as3
< A3J3 a4 1 2Ns0a3 8 |sorenome| 1o
+5V 1= Qa ] IN4148 5 [soLenon GRS
4[5 Vpe L grR 2R, MPS-Al3 a fuao GND.
R o SEE poTE® MPE-U4 N T
o2 4y Q2 ’ 3 L4 24 P5-U45 z I soLENOD 3
Flip. Flop Q43 ' 55
12 1043 MPS-A13 T JLa2 et MPED45 2 | soLENOID &
D3 Q3 23 b TO
* » [ Fielo
44 36
13 15 R44 MP%—NS 2 fLa3 MP%-U45 1 | SOLENOID 7
04 ., Q4 ) 22
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w fest 3| 8 S8 ety 4 17 GND. .
= (| - i
7 10 :
= cia b PLAY=
v +5V‘_T16—T1_“_?"_ Qa5 FIELD
iy 470 Ve Ol o 2 R45 MPS-U45 D JLas
Di Q 5y
Q46
R46 - 4
5(p2 P MPS-U45 F JL45 3_51'5%
RAT AT W
e 03 o3 10 MPS-U45 p BLae % A3J4
e 13 | soLENoOID 2 |
3], oy L R48 Mps5-[45 m JLav o SOLGEN%OlD
zi2 cRs Q59
L ATCH T R 2NE043 s QsoLenciog
FLIP-FLOP bt
Q49 INA4B
o Ellve MPS—U45@::: E fLas g [orEnerw |
- CRE  anEO43 )
6 RSO WPa-043 H fLas s " |
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+5v
R [Lso0
By 5%
61 1,
wpSthas Tiw
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¢ fame R 2n5055 FPLAY=
E 71 o, | & §soLenom 5 | TELO
s
oo +3v o 8 14 [ SOLENOID
= F :\ SPARES GND.
= +5v
ae3 Be 5%
WTE: UNLESS OTHERWISE INDICATED; MPS-U45 <y’
RESISTORS ARE 1000 OMM, 5%, 1/4W. Nl BN
CAPACITORS ARE .OWUF, £20%, SOV. L
’ ' SOLENOI
INTEGRATED CIRCUITS ARE SNT4175N, 12 | SOLENOID &
JUMPER WIRES REPLACED DIODES CR2, 11 | SOENOD
o3 AND CR4 FOR SYSTEM 804 GAMES.
TRANSISTOR TYPES MPS-U45 AND
NDS5-U45 ARE INTERCHANGEABLE,
i I

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

USED ON

Zow] RAr |izse-90| E-20915
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
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° et cs c1a cza c21 c13 «
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czt
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I] 3 3 > g
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=
D.GOTTLIEBACO. (Du [ © “
COPYRIGHT 1981 c22 3 bt

ALL RIGHTS RESERVED

SOUND/SPEECH BOARD [A6) PARTS LIST

REFERENCE DESCRIPTION PART NUMBER REFERENCE DESCRIPTION PART NUMBER
cl, C2 Capacitor, .1 UF 25V, CMD Ri8, R2I Resistor, 100K ahm, 1/4W/
C4-C13, R22 Resistor, 2K ohm, 1/4W/, 5%
Cl5, 16, R23-R30 Resistor, 10K ohm, 1/4W/
19, C20. R31 Resistor, 3.3K ohm, 1/4W, 5%
€21.C23 RP1, RP2 Resistor, Dip 4116R-002-222
C265. C26, <81 Dip Switch 1008-692
C2B-30 w1 Moment Pushbutton Switch
€33 ul IC, Trigger 7414
C31-C32 Capacitor, 0.05 MF, 25V, CMD u2 IC SN74L574N
C42, C44 U3 CPU R&6502-13
c37 Capacitar, 4.7 MF, 25V Tantalum w4 IC SN7415138N
C3, C38-C41 Capacitor, 47 MF, 50V us, Ué E Prom 2716
Cl4, C24 Capacitor, 100 PF, 250V, 20% uz-ue, un, ug  IC SN74L75
c2z Capacitor, 300 FF, CMD uo I SN74LS02N
c27 Capacitor, 1 UF, 50V, TNT L2 IC SN7407N
36 Capacitor, 470 MF, 35V u3 IC. Inverter SN741LS05N
CRI Diode N4 148 U4 not used Voice Chip SCO1 1
CR2 Diode, Zener INS 2258 U1s RRICT R&6532-18
Ql, a3 Transistor, NPN 2N2222A uUls iC SIN74L904N
Q2 Transistor, PNP 2NZ2907A uiz IC SN74LS30N s1—
R1, R4, R5, Resistor, 5.6K ohm, 1/4W uis, u20 Converter, PMI 1408A-6P
RIL, RI2 uzi, uz2 IC LM731CP
RZ. R3 Resistor, 2K chm. 1/4W, 5% u23 IC tM3795
R6. RI13 Potentiometer, 10K, Bourns 3006-103 u24 IC, Dual Comparitor LMI93 i
R7 Resistor, 10K ohm, 1/4W, 5% u2s Inverter 7404
RB. RBA. R 14 Resistor, 1K ohm, 1/4W, 5% 4] Crystal, 3.579545 MHZ E_
R6A, R6B Resistor, 1.8K ohm, 5%, |/4 watt socket 22 Pin Dip
RS 2.2K ohm, 5%, 1/4W Socket 24 Pin (2} 640361-3
RIC Resistor, 1.5K chm, 1/4W, 5% socket 40 Pin {2) 640379-3
R15, RI16 Potentiometer, 10K, CTS X201R
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X. WIRI

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

R3
220, 5%
174w

Q1
PMOIOKEO
CR2

1N4148

ABPY
: +5Y DC INPUT R
+l c4 l cz
A7UF LO1UF R2
10V Zi 12K, 5% Z2
SN74121N 174 W SN7AEN
< 4 /1
i . 1.5K, 5% 14
1/4W
1 2
1N4148
c3
L 47uF 3 4
. POP BUMPER SWITCH INPUT oV g 6
- [
J s e
ci
IowF :31 :g
i 7
» | POP BUMPER SOLENOID GROUND BUS
; |LFeP BUMPER SOLENCID INPUT
& |.2C_GROUND
i 1

USED ON

D. GOTTLIEB & CO.
""** POP BUMPER DRIVER BOARD {A8)

35 5/ [D-20923

POP BUMPER DRIVER BOARD [A8) COMPONENT LOCATION

O\

O

40

2o
1o

P1

O

POP BUMPER DRIVER BOARD (A8) PARTS LIST

REFERENCE
Crc2
c3

4

CR1, CRZ
P1

R1

RZ

R3

al

Z1

Z2

DESCRIPTION

PART NUMBER

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

Capacitor, 47 mfd 10V
Diode
Connecter

IN4 148

09-65-1061

Resistor, 1.5K ohm, 5%, | /4\W
Resistor, 12K ohm, 5%, 1/4W
Resistor, 220 ohm, 1/4W 5%

Transistor— LAMBDA
IC
IC

PMDI1CKGC
SN74121N

SN7416N

FROI
Al

CONTR

BOAR

FROI

CDNTR‘
BOAR

FRO
TRAN

ai2J



FROM
Ad
CONTROL
BOARD

FROM

Al
CONTROL
BOARD

FROM
TRANS.
PANEL

a2 44

—————————

X. WIRING AND SCHEMATIC DIA
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> -'; p d 333] e Al 0103331 |4 B d «[E33 |ig B ¢ « =
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d mmag AL 2y e oy o Se=l
7 g [Z5E] « 3551 6551 «1B55]
8 h f - = 16 t 18 f 15 1 2
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i SirnEay S i BTV L RS om0
‘ SCOR
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zp—lﬂl—b d |B
o BTy D Joie—22L 14 E Jose [0 5 D) o3 8 E ) 03«70
13 @ —t [437] ‘ <l
It 655] . ¢ 04 9 DIO 9 D4 9 ﬂ 010
[ » ™
" BEE] . D5 10 o1 10 D5 10 . :
b G 06 1 Lmzq—m—‘u D6 1 | o«
D16 5 D13 5 DI 5 (Y- P ELL]
7 1822 4 g 5V ACRET. 3 5y AC RET,w— 133 | 3 svacReT w124l |, 5V AC RET. w1
o —Ell o p +e0v pc w044l 1 +60V DC 1 +60V DC - ‘;;:ll i +60V DC o
19 822] o . +5v DCw—I5881 1,5 +5v DC [6838] |, +5y DC - 12 +5v pp w888
2018331 o 4 LG sv acw— 122l 13 5v AC 13 5V AC 13 5v A7 w2122
Bad] o
2 g ™ © GND. | , GND. | , GHND. | &N
22 - f
23 ___lnni__-.g -— -—
2a | 8771 o  J
Nt _
A3 DIGITS
Bl
2 - D2
3 jif »p3{D )\
4 4‘4; D4 *— —_—
5 05 ? _
6 2l w06 |
366 .
7 07
8 T%_L—»na £
9 ne L
o201 pio
11 LEF] Dt
2 733 Dz )
D13
13 ,ﬂ-[m:slf
14 755] g
15 £€ D15J
16 i D16
Di6
A2P4
1 044 » +60V DG
2 055 » 42V DC } SOURCE
3 L686 | » +5Y DC
. 668 1
s |_Gno.
e _sno.
7 122 » 5V AC
8 :4; » 5V AC RET.
9 |$7 > 3V AC SOURCE
10 = 3V AC RET,
" arTT 6.3V AC
[o77] ———— e
el
I\PJI
12 |_[000 6.3V AC RETURN &
a 555 +6V DS (SOURCE) LIGHTBOX 1.LUMINATION
556 SCUND 16
14
s GND,




'IC DIAGRAMS, PARTS LISTS

— —— L 2
441441 1A5J1 15401 2 A4J1
6081 [,,] w8001 800] [,.]
a 21 a - 14 a 14 a
b 8] |50 b wlBUl 15 b 11 13 ( b wlol
. «1822] |49 ¢ «lB221 7 - Z = ¢ <822
- 1833 -« 1833 d «lB833]
d - 18 c) d 13 C| d = 11t C -
¢ -a-1834 17 ' [ 12 5 w1334 10 e LI
{ -L858 16 f 11 f ad885l g f = [B85
“ % g - [8686] 10 g 866 8 g 8B6
O 524 I DA h arr 9 h 877 - h 277
o o || Ben s
5 TAT
07 w2881 ¢ DISPLAY D15 w124 6 DISPLAY 04 700 6 [DISPLAY ¢ 7 o 466 DISP LAY
ba 7 F ) pis 5 D2 5 D8 il
03 8 D15 3 D|o3 4 E ) o5 «1109
7
D10 ) D16 2 D4 3 D0 -
IR k- Y D5 - L322 2 DI = -722
D2 lT33] 14y [G55] pe «LE51_1 o
+43 +42V DC = 17 -
E) 5 +5v Dc w8881 1yg
55 S5V AC 15 5V AC
RET. w142 | - av AC ﬁ 15 BV AC RET. ie 5V AC RET.
or 0] 4 Iv AC RET. 16 +60V DC Q44 17 + 60V DC
oo 12
: GND GND
Az w1221 13 il
sND. | GND. ! ,q
COLOR CODE KEY LOCK
0 | BLACK 5 | GREEN ANCHOR PLATE
i | BRCWN € | BLUE
? [ RED 7 | PURPLE
3 | ORANGE 8 | SLATE
4 | YELLOW 9 | WHITE
NOTE:
1. {NDICATES WIRE COLOR.
2.GROUND WIRE IS ## 54, {18GA. MTZ(;’-'*
3. NAME AND SCENE LAMPS ARF GROUND BUS
#ed4 OR #6455 FLASHING, (A1205)
A0U4 AICP4
TILT LIGHT GEA|
@ 022 zi2 SWITCHED 6.3V AC FROM "T" RELAY
() MATCH LIGHT [oii] |, , L [c] -
NS o
BALE | A IGHT SWITCHED &.3V AC FROM "&" RELAY
J @ NPLAY L 033] als [033]
A343
Li3 @MULTI—BALL BONUS (2) 111 ] olio 1 |,
‘&@jULTI—MODE TIMER (2) fza) |,.1,, [122] o2 FRGM A3
DRIVER
A3J2 BOARD
JL3 SHOOT AGAIN LIGHT 588 el s 588 (SEEFS(?;EMAT'C
LAMP DRIVER
{Li0 HIGH GAME TO DATE LIGHT 577 717 577 7 TRANSiS'I\'i)ER]
L1 /o) GAME GVER LIGHT 5e6] f. g [5&5] s
\—/ L9 [SOUND 16) 585 5556
oo 5|s s
: 9ls &

D. GOTTLIEB & CQ.
"™ LIGHTBOX SCHEMATIC DIAGRAM
32 vsee on GAME +# 670

F 52 E-21855)




Al4Pi
L.l i
3 I3 ]
- I 3
114 4 Z1 15
= igionation - S an SEGMENTS
¢ s Sg%'ﬂfgg s OF EACH DIGIT ARE
16 13 INTERNALLY WIRED
15| z 2z IV PARALLEL.
14 h 9 f 0St e d ¢ b a
+?v Le 4 5 7 9 28 29 |34 |33
14 SEGMENT
33 IDENTIFICATION %//
SNT432N 7 23 A
.| OR GATE - I [} ] ! /] ! ] ]
A 45 - - -
2 e——,"r
L |, l_
i 7 f
d
VDP‘“{jcz
g 19 TOIWF
LS
i
1
10 2
3| z2
9 i1 UDNG118A
a DIGITS
7 ;
€
i 8
122——» +s5vDC
13| SV AC (FILAMENT) 19 .
3 | 5 AC RETURN (FILAMENT] D GOTTLEB &CO. |
+60v D; vpp) o "™ 7 DIGIT DISPLAY { Al4)
i ‘V\'ﬁ., hd USED ON
+_L c3 -""K»‘nmﬁ-'—'——'“—
1 Ty, V2 oz 77142 E-21831

l O

7-DIGIT DISPLAY ([A14) PARTS LIST

REFERENCE DESCRIPTION PART NUMBER
cl, €2 Capacitor .01 mfd, 100V Kemet X0-202
c3 Capacitor 1 mfd 100V Sprague X0-206
D51 7 Digit Display Tube - FUT2EA X0-477
231 Resistor, 10K ohm, 5%, 1/2W X0-62
21, 32 Lc - Fluorescent Display Driver - X0-415
Sprague
Z3 1C puad or Gate X0-407



X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

Vop
ct
AdJ1 _ e e
wla i s . . -
sl g i e _ e :
1z = 3 16 -
1 d 4 Z1 15
vl 5| UDNBI18A [ - ,
© SEGMENTS — i
f ¢| DRIVER |5
by I 7 1z -
T h g n g f e d C b a
le 4 8 (9 26 |27 31 32
) ENT
IDENTIFICATION
a
worE: — AL BN A Y v N S~
SIMILAF SEGMENTS f - b
OF EACH DIGIT ARE oSt
INTERNAL LY WIRED S’ q 6-J5-01 - .. - X ) X ) - e
N PARALLEL. e~, ' ——h (FUTABA] ’ ’ ’ ’ ’
e iy
: d tas’ W' e’ Swa’ Was
1 s A
‘10 T oiur
. | . '
_ y_‘; ?L,,J‘O |2LTJ|5 I?LJ i|eo| lza 25! (s 300 33 35
i 2 o 13 . D5 ‘D4 GrRID |03 D2 o1 Fi
D5 5 14
2
C4 4| 22 15
3 UDNSI1BA
DIGITS \
a = ! oRIVER & -
s |02 2 17
o I | 18 i
TS -
o] 5V AC RETURN (FiLamenT)
1o | BV AC TFILAMENT | . -
D. GOTTLIEB & CO.
+BOV DC [Vpyp o e v O
ok "6 DIGIT DISPLAY (Ad)
1? - .. UsER ON
o +% TUSF' 172 W - TAPFRGYED] DATE
ol e + 100V dgﬁ,@} 2 A.M R’ZT-SIIE-20926

6-DIGIT DISPLAY (A4) COMPONENT LOCATION

¢
1

Al

C  PB00-D140-001

El

G

6-DIGIT DISPLAY {A4) PARTS LIST

REFERENCLE DESCRIPTION PART NUMBER

Cl,cz Capacitor, .01 mid., 100V Kemet C320C103MIRSCA

c3 Capacitor, 1 mfd., 100V Sprague TE1400

(]| &-Digit Display Tube —FUTARBA 6-J5-01

R1 Resistor, 10K chm, 5%, 1/2W RC20GFI103

21,22 IC—Fluorescent Display Driver—  UDNG118A
Sprague

34




Yop

R
1o L-CTuUF

) i
Iy N
im !23 - .
‘-015 ‘.um 013

A5 J1
AD .
0 ti 7 L712 _
1 - 13
i 5i 2e 14 . .
F| i 4, upNetisa S
SEGMENTS
DRIVER 16 N
37 -
e o 1 18 .
T
+5v ca -
14 LOTUF S
~ 3 i
SEGMENT 2 |
¢ 4 NOTE. IDENTIFICATICN P
k- . & i
h 5 _I>_ — SIMILAR SEGMENTS - —a 7 —
slb—{ 2] ~ | OF EACH DIGIT ARE p ,"‘" - bel ' ,
b ) INTERNALLY WIRED 4
8 — N PARALLEL, e _’-7C ] thhI-E]A) '—
] L
2t 20 ) s v ‘
SN7az2N o OF e S
CR GATE 12~ =4 ™ I
C N c3
13— o Lctur 2 |4
T — Fe
-
2 D16 = 3 14 P
M IEIE 4 5
Z3
UDNGHBA
CIGITS
o | DRIVER |
by I 1 18 - .
La
ia| 3V AC RETURN [FILAMENT ) i
15| 3 AC_TFILAMENT]
N
sl —e sy OC 42y BC tVDp)
I
7 +1 1uUF
19— Tioov

Fi

[T

usED OH

D. GOTTLIEB & CO.

4-DIGIT DISPLAY (A5)

EEEI

GATE

.'-2-27—3/] E-20927

4-DIGIT DISPLAY [A5) COMPONENT LOCATION

O i:’
Ll
o

I

il
{

Ll

O

—

1

J

4-DIGIT DISPLAY (AS5) PARTS LIST

REFERENCE DESCRIPTION

Cl Capacitor, 1 mfd., 100V Sprague
C2,C3 Capacitor, .01 mfa,, 100V Kemet
DSt 4-Digit Display Tube—FUTABA
Z1 IC—Chad or Gate—T.1.

22,23 IC—Fluorescent Display Driver—

Sprague

PART NUMBER
TE1400

C320C 103MIRSCA
4-1T-11

SIN7432MN
UDNBTIBA




+5v

Z1A

IRQ

P

X. WIRING AND SCHEMATIC DI/

J1

_ ——t '8 ol —¢ i
o m o [&] m o
®
2 s G.I?
> - .
] 5
o o L4 o o« T} m
N
~ SH _ . ﬂﬂ =
>
M n
0 +
+
*
] m bl
=]
" < -
~ ~ ~
<+ w o - -
o
[=1 [
w
—
s ' " 2
+ a x
) DU (PN oq g A — T —
v \
<+ ~ 0 " ©
/ 3
< ~
@ ~ "
L @l [; |
M sﬁ 2
v v v
b ~ 0 ~
/s
<
”
: 22
= a
< w
-]
-

P/0
AICP2
{STATUS DISPLAY}

RESET BOARD [A24)
COMPONENT LOCATION

R B OO LA M

J94
C
J3
Jz
Jl
LN N N Nk |
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C DIAGRAMS, PARTS LISTS

il
+ 5V -I
@
+5Vv
r R
4 cS
.}—_[_-ow 33K
V'G T8 Q
cc
13
Q
R/C s
: 1 b A
- 10V +5v
R2
C b z2 LG 33K
G +35V Vee
2 13
I___B B Q
14
15
2 e R/C c2
10| Z3C s Hoa7uF
+5v e—0 CLR 10%
! 1 14 1ov
- — I__.A c
[ G
c -
8
¢3  |ca L
= 47QUF === 4TOUF =
. +] 10V +] 10v
ric|
aQ 3
R3 NOTE:
—— 24K 1,21 AND Z2 ARE TYPE SN74123N.
2.Z3 IS TYPE SNT4LSOON,
+5v

D. GOTTLIER & CO.
RESET CIRCUIT BOARD

UBED ON

G Fetw o JC- 21063

TITLE

RESET BOARD (A24) PARTS LIST

REFERENCE DESCRIPTION PARTNUMBER
Rl R2 Resistor 33K obm, 9%, &0, X043
R3 Resistor 24K ohm, 5%, A\ XO-10
Ct Capacitor 47 ufd., 10V X(0-227
c2 Capacitor 4 7 yfd, 10v. XO-226
3. C4 Capacitor 470 pfd, 16V XO-214
5 Capacitor .01 ufd., 50V, X0-229
21 &2 IC 74123N X(-398
Z3 IC 74LS00N xX0-427
7 Pin Connectar XO-526

37



X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

PLAYBOARD SWITCH
AND LAMP
ASSIGNMENTS
SWITCH
MATRIX LAMP
NO. SWITCH ASSIGNMENT NO. LAMP ASSIGNMENT
oo # 1 Left Drop Target
ol # | Right Drop Target L 3 Shoot Again
02 # 1 Left Top Target L 4  #1 Right Bottom Target
03 # 1 Right Bottom Target L 5 #2Right Bottom Target
04 # 1 Top Drop Target L & #3 Right Bottom Target
05 Top Batl Kicker L 7 #4 Right Bottorn Target
06 Hale L I5 Right Cutside Roliover
10 #2 Left Drop Target L&  Pop Bumper (3]
11 #2Right Drop Target L 17 Right Qutside Retum Rollover
12 #2 Left Top Target Lig #1 Left Drop Target
13 #2 Right Bottom Target LI9 #2 Left Drop Target
14 #2 Top Drop Target L20  #3 Left Drop Target
15 Left Spin Target L21 #4 Left Drop Target
& Robunder L22 #5 Left Drop Target
20 #3 Left Drop Target L23  #) Top Drop Target
21 #3 Right Drop Target L24  #2 Top Drop Target
22 #3 Left Top Target L25 #3 Top Drop Target
23 # 3 Right Bottom Target L26 # Right Drop Target
24 #3 Top Drop Target L27  #2 Right Drop Target
25 Right Top Taiget (2} LZ8 #3 Right Drop Target
26  Right Spin Target L29  #4 Right Drop Target
30 #4 Left Drop Target L30 #5 Right Drop Target
31 #4 Right Drop Target L31 Left Spin Target
32 #4 Left Top Target L32 Right Spin Target
33 #4 Right Bottom Target L33 Hole {2 Ball Multi-Bali}
34 Pop Bumpers (3] L34 Hole Capture
35 Drop Target L35 Top Kicker Capture
Ten Poirt Switch L36 Top Left Bottom Target
36  Right Outside Rollover L37 Bottom Left Bottom Target
40 #5 Left Drop Target L3 2x
41 #5 Right Drop Target L3? 3X
42  Left Outside Rollover L33 Inside Retum Rollovers(Z)
43 Lek Outside Retum Roliover  L41  Left Outside Retum Roliover
44 Left Inside Return Roflover L42 Rollunder
45 #2 Left Bottom Target L43  Extra Ball
46 #1 Left Bottom Target L44 #1 Left Top Target
5C  First Position Trough L45 #2 Left Top Target
51 Third Position Trough L46  #3 Left Top Target
52 Kicking Rubbers {5 L47 4 Left Top Target
53 Right Cutside Retum Rollover
54 Right Inside Return Roilover
55  Quthole
57 Tt




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

RETURNS (7o Al cOMTROL BOARE)

STROBES ,
(F Al F/a %
CONTROL BOARD) airels it 12 I o ] - 7§
P/O AlT@ &00] @11} | za1] e £ES G oq Akd
[} [E83] stre0 RFn.0 RIH 1 BTN, 2 RIN.2 RTH.4 RIAN.E a6 "
a1 Lery &1 RiGHT %1 LEFT ) RIGHT 31 TOP ,  ToP
DRoP o Rof Top BoTTON DRef BaLL
TARGEY TARGET TARGET TARGET TARGET KIcKER HoLE
LS. 00 | 5w al SW. 02 | L 5W. 03 | SW. 04 | 5W. 0S5 [5W.0G
2L Emsmt T ! ) R M N f
42 LEFT %2 Ri6NY L2 LeFT L %2 AGHT %2 Top LEFT
DRap DhoF Top BOTYOM PROP 3PIa .
TARGET TAMGET TARGET TARGET TARSLT TARGET ROLLUNDBER
[2w. 10 | SW- 1! AT [ 5W.3 | SW. W15 L5W 6
sLEEI SRz ! T M ! N L i
3 LEFT 83 RIGHT 43 LeFT 83 piGHT 43 Top RIGHT RIGHT
oROP ofep ToP Borrom BROP Top SPN
TARGET TARGET . TARGET TARGET TARGET  TARGET TARGET
|Sw. 28 TN [ SW- 22 | SW. 23 | Sw. 1% sw.as @ | 5w, 26
= st b { f ; \ I i
4 . . . . :
£ aYLEFY L K RIGHT ®YLEFT Y RIGHT RIGHT
DROP DRoP Top BoTTOM Pop 10 CUTSDE
o) TARGET TARGET TARGET TARGET BUMPER PoINT ® ROLLOVER
8%, 30 | 5w, 31 |5W.32 | Sw. 33 | 3w 3% @ | Sw. B35 | S 35
@EEElsTR.E " N ! N i U r
5 EWT TTA] .
S LefT * 3 RGHT LEFT OUTSIDE VRS 10E R2 LEFT | LEFT
Drep brop auT3IpE RETURN RETURN BOTTOM BoTToM
TANGET TARGET RolLovER ROLLOVE R RoLLoVER TARGET TARGET
| 3W. 40 | SW. 4 | SW. AL | SW43 |G | SW. 45 | SW.A6
@SEs7e.5 | r f i f f f
6 f RIGHT RIGHT
187, 2 RP. OLTSIDE INSIDE
Posiman PosiTion KIcKING RETURM RETURN
TRaUGH TRouveH RUBBER ) RoLLOVER RouoveR | [559 oULTHOLE : ™y
| SW. 50 | 5W. 51 | Sw, 52 | 5w, 5% | SW, 54 SW.55 | 5. 5% | SW. 5T
mEE sTRe V| I r r f f I )
T - - * - . e
%
- 3 _ CO_DR GODE
| IW. %G | 59,61 | 562 | Svi.G3 | SW.o | SW-565 [ SW.65 F_L%SQL R —
o | ERseT T i N N il N : § " ohince J[a | bLarE -
- £ A rELow [[5 ] whiTE
NCTE!
1LALL DIGCES ARE [N2TO.
1 5W. TO | SW. T | EW.72 (BW.T3 15W, 74 | W75 | SW.T6
11 [_ i I [ T T

39
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TITLE

USED ON

SWITCH MATRIX
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0.

X. WIRING AND SCHEMATIC D

PLAYFIELD “CONTROLLED" SOLENOIDS AND ILLUMINATION -
ABJ4 F13 A3J3 I_lz
[ J[ET1 SOLENCID #5 [288] 2 AMP g MEDEE & SHOOT AGAIN
LEFT BANK SLO-BLO
[233] SOLENOID #+6
outeut |2 RIGHT BANK paf—[133] L15 ooy RIGHT OUTSIDE ROLL
FROM = POP BUMPER (3}
A3 1 .| [250] SOLENOID # 2 ’ il (144 L1& 2o UMPER
T TOP BALL KICKER " LI7 RIGHT OUTSIDE RETU]
BOARD
o L1661 118 o #1 LEFT DROP TAR
+ | [2€6] SOLENOID #1 5 [Tes] 'AMP | 15| [F771 LI9 oo #2 LEFT DROP TAR
TOP BANK - e
SLo-BLo . [300] L20 -~ #3 LEFT DROP TAR(
244| SOLENOID 59 NS
8 S 20 L21 #4 LEFT DROP TAR
\rd
1a) 3221 _L22 7, #5 LEFT DROP TAR
(ol [333] L23 .~ #1 TOP DROP TARGE
+24V DO o | [3%9] L24 — #2TOP DROP TARGE
Ri Qi F
A3 4.TK 2N5875 11 oUTPUT [355] L25 ,~ #3 TOP DROP TARGE
3 5%, 265 1,"5\’MP From [1© b
o [1oo] L1z | 174w BALL RELEASE SLO-BLO MAQ%ER 12| [358] L26 ~ #1 RIGHT DROP TARG
: l DRIVER
24V DC L VeR | |[377] L27 , #2 RIGHT DROP TARG
Ro a2 fio y |_556] L28 ~—~, #3 RIGHT DROP TARG
2N5875
LEN il ze8 [E77] 14MP o [LIETTl 129 -2 #4 RIGHT DROP TARG
655 144w HOLE SLO-BLO g
3 SOLENOID 3 v |[322]_L30 - #5 RIGHT DROP TARG
QUTPUT 75 BALléO::‘:SAVE w33 L3t @ LEFT SPIN TARGET
FigM o7 s [5a3] L32  RIGHT SPIN TARGET
MASTER - N
DRIVER [643] SOLENOID # 4 T 6 L33 HOLE (2 BALL MULT
BOARD |2 e
o~ BALL SAVE RELAY k| [Bs5] L34 — HOLE (CAPTURE]
. L35 TOP KICKER (CAPTUR
A3J3 .
[7a4] L40C ~ INSIDE RETURN ROLLC
Il 288 [ 4 T
GAME OVER RELAY 3 L41 o~ LEFT OUTSIDE RETURH
B 277 I T L4z ~y ROLLUNDER
T
“/ ILT RELAY » L43 = EXTRA BALL
5 L34~ #1 LEFT TGP TARGE
2N5875
{PIN VIEW) [677] L45,~ #2 LEFT TOP TARGE
3 LEF
p | [Be2] L4 @#3 T TOP TARGE
NOTE: L47 /— #4 LEFT TOP TARGE
i« ALL DICDES ARE {N40C4. 3. UNLESS OTHERWISE SPECIFIED: M, v
ALL LAMPS ARE # 44,
L s Rasn ALl B2 ARE DRIVEN GROUND WIRE COLOR 1§ 54, 1864, Asya
ARE DRIVEN BY MPS-U45's, 4. _[XXX] WIR , AL
INDICATES WIRE COLOR )71 L3s ¢y TOP LEFT BOTTON Ta
COILS USED 37 OM LE
PART NO. | DESCRIPTION PART NO. | DESCRIPTION COLOR CODE Py BTN @ BOTTOM LEFT BOTTO
a-17891 | LEFT BANK A-1496 KICKING RUBBER (5) o lecack (F2z] L3870 2X
A—178%1 RIGHT BANK A-17875 TOP FLIPPER 1 BROWN 4 \_/
A-5194 TOF BALL KICKER A-4893 BaLL SAVER 2 |RED r733 L39 X
A—1BiQ2 TOP BANK A-20095 LEFT FLIPPER 3 |ORANGE QUTFUT 3 @
A—16570 | GUTHOLE A-20095 | RIGHT FLIPPER 4 FigM o’
A- 16570 BALL RELEASE A-1496 POP BUMPERS [ 3 5
A—5195 HOLE = € %%?JEEF\'R -_AEJZ
A—16590 | BALL SAVE RELAY 7 BoARD |2 L[500] L4 oo # 1 RIGHT BOTTOM T/
A—-15890 GAME OQVER RELAY 8
A-16890 | TILT RELAY 3 3 | 5111 L5~ #72 RIGHT BOTTOM T,
n . . —— U
. _@i@ # 3 RIGHT BOTTOM T
| 572 L7 @ #4 RIGHT B0TTOM T
-




IATIC DIAGRAMS, PARTS LISTS

- PLAYFIELD "“NON-CONTROLLED" SOLENGIDS AND ILLUMINATION
™~ s T/ N
— AlzPe
T AGAIN r@_’ﬂ"f Dc 5 }722] +24V OC (SOURCE) Lo Y 3es | KICKING RUBBER SW. '
A ] 1T Ll
le. STEeD +24W 1| | KICKING RUBBER SW- 1
. . 71 [ SOURCE) 3| HICKING RUBBER Sw. KICKING RUBBER
F OUTSIDE ROLLOVER (SPECIAL} “_|= KICKING RUBBER sw. | H+
BUMPER (3) 058 ' KICKING RUBBER
" OUTSIDE RETURN ROLLOVER J 4
255 TOP FLIPPER
4 +8V DC (SOURCE)
EFT DROP TARGET 1 TOP_FLIPFER SW.
EFT DROP TARGET
EFT DROF TARGET
EFT _DROP TARGET o | [088] BALL savE sw. 5 = I BALL SAVER
ml; + —
EFT DROP TARGET
9P DROP TARGET
Jal
“F DROP TARGET ourpur | | [388] RIGHT FLIPPER SW. RETURN | KICKING RUBBER SW. | i
FROM T KICKING RUBBER
P DROP TARGET BOTTOM (_KICKING RUBBER S'W. P
— BOARD ' e
- KICKING RUBBER SW.
GHT CROP TARGET Al2Je ! s | KICKING RUBBE
|| KICKING RUBBER 5w,  JUBBER
GHT DROP TARGET o [_[F88] LEFT FLIPPER Sw. RETURN |LKICKING RUBBER SW. | s
GHT DROP TARGET " KICKING RUBBER
la
4
GHT DRCP TARGET o | G581 LEFT FLIPPER sw. J LEFT FLIPFER
GHT DROP TARGET |y LEFT FLIPPER sw.
Al La
TAR o
SPIN TARGET , | 5531 RiGHT FLIPFER sw. | RGHTFLIPPER
_SPIN_TARGET | |- RIGHT FLIPPER SW.
1
{2 BALL MULTI-BALL)
[650] 6-3V AC RETURN
(CAPTURE } L
PQP PLAY LEFT OUTSIDE
ICKER (CAPTURE) F!U;v‘IF'ERS [LUMINATION (&) ROLLOVER
3 ( )
. RETURN RCLLOVERS { 2) N B [Fes) | (457
6.3V AC
DUTSIDE RETURN ROLLOVER B
ot .__” -022
INDER
— $—pe o1l . 7o LicHTBOX
 BALL AIOP4
— Q
FT TOP TARGET
SWITCHED
EFT_TOP TARGET Ml
EFT TOP TARGET .
=F GE 1ABU1[) [377] | LEFT POP BUMPER SW. . \‘
EFT TOP TARGET TO 1A8 51 'Ioc GRoune 1 2 AMP
— POP 5 [igs] CUTPUT l'_"_l [zo0] SLO-BLO 33
BUMPER | | I res ) INpuT “BU ™
DRIVER |5 GEOUND BUS ™ +5VY O¢ POP BUMPER COIL
EFT BOTTOM TARGET BOARD 2 »
' 248JI[, ) _[671] || RIGHT POP BUMPER SW. Fis
M _LEFT BOTTOM TARGET TO 248 [5] ' DC GROUND ] 2 AMP
- s Aok | § [ EREL outkuT | [753]SL0-BLO (35w
[eBs] INPUT _, POP BUMPER €0IL
~ Boney |2 | oRouND Bus* *9¥ D¢
‘e
3ABJ1[, ) _[0FZ] ;1 TOP POP BUMPER SW. Fi4
TO 3A8 Z’ (9] ' DC GROUND | EO‘EEE
suboR . | 7 | E88] cutPuT I_-WL | zaa] °L07BLO 577
[588]_INPUT _ POP BUMPER COIL
IGHT BOTTCM TARGET BRIVER |3 f_cRoUND BuUg™ 5V OC
L At2P1
IGHT BOTTOM TARGET
IGHT BOTTOM TARGET A1 GROOND
FR [5] DC GROUND BUS
IGHT BOTTOM TARGET oomdl e
BoARD 181688l o sy b (souRce)

41
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REFERENCE

CR1-CR4
CRS
CRo
CR?
CR8

X. WIRING AND SCHEMATIC DI/

POWER SUPPLY (A2} COMPONENT LOCATION

C C
sy &
1 3 + 80 Yail CRE
o J2 @ TPt =0
A12 +42v
wo oo o o=
+ 8 Yol [ | [] LE]
GND  (@)TP "’5@ £2
B I — 0
Mo cz | M3 {} n
| 3] mn | [#]
MSET} -~
K18 [I VAR [] g E __Jum
Ny o
scml:l 7 \
{ 1
\ 03 A14
um \ o ¢ / n
\ —
R17 A / oy 7
~ POT 1
— +
O o
] | s |
[w] it u 9 R?
Dos 1 o-CD-C
] tRS
R
—+ esyon 63 = ::1
M@ =R 5w
R
C ) A g D C
L
R —
¢ o)
POWER SUPPLY [A2) PARTS LIST
DESCRIPTION PART NUMBER REFERENCE DESCRIFTION
Capacitor, 470 mfd., 100V R4 Resistor, 33 ohrn, 5%, 1W
Capacitor, 47 mid., 100V RS Resistor, 10K ohm, 5%, 1/2W
Capacitor, 1000 Picofarad, 50V R6,R13 Resistor, 510 ohm, 5%, 1 /4W
Capacitar, 470 mid., 10V R7 Resistor, 3.9K ohm, 5%, 1/4W
Capacitor, 2 mfd., +80%, —20%, R8 Resistor, 10K ohm, 5%, 1/4W/
Tév RID Resistor, 30 ohm, 5%, 2W/
Diode 1N4004 R11 Resistor, 2.2K ohm, 5%, 1/4W/
Diode, Zener, 62\, 5%, 1\W 1N4759A R12 Resistar, .33 ohm, 10%, 5w/
Diode, Zener, 18\, 5%, |\W 147464 [Wirewound)
Diode, Zener, B2\, 10%, 2W/ 1N3445 Ri4 Resistor, 2K ohm, 5%, 1/4W
Diode, Zener, 5.6V 5%, 1'\W/ IN4A734A RIS Resistor, 100 ohm, 5%, 1/4W
Diode, Light Emitting Ch4-22 R1& Resistor, 20 ohm, 5%, [ /4W/
Turret Terminal RI7 Resistor, 620 ahm, 5%, 1/2W/
1.C.—14 Pin Dip UAZ23CN R18 Resistor, 180 ohm, 5%, 1/4W/
Connector, 9 Pin, Molex SCR! Silicon Controfled Rectifier
Connector, & Pin, Molex TP1-TPS, Turret Terminal
Conrector, 7 Pin, Molex Eyelet
Potentiometer. 500 chm, CTS 115R501 A Heat Sink Mounting Plate
Transistor, NPN, National SWAFD13 Heat Sink, Thermaitoy
Transistor, NPN 2N5550 Insulator
Transistor, Darlington, LAMBDA PMDI10K40 Insulator
Resistor, 1.3K chm, 10%, SW Spacer—&-32 Thread x 5/32
Resistor, 1K ohm, 5%, 1 /4W Spacer—6-32 Thread x 1 /8
Resistor, | 2K ohm, 5%, 1/2W
42

PART NUMBER

S107Y1

GS2-3

INS-3
DMIT1?

J1
] 80V AC INPUT

CRI
1 N%%#

o

LR
1N4004

G0V AC RETURN

| +(2V DC INPUT _ €4

LRio
8 LW

TPS 4By 0e
(SOURCE
] RCE) ﬁE’?’

:
K 3.2
W

)

COMMON

| +5v DC OUTPA

[oow

NOTEIUNLESS Q
LRESISTORS ARE
Z.MOLTAGES ARE
3. AL VOLTAGES



C DIAGRAMS, PARTS LISTS

TRt

il T

PUT {(7e.av) S 9___ I (e31v) R& 1 +eov 0¢ (S0URCE)
I 13
HEAT SINK T 'W
——d , CRS
ol R INGT&E A
Lol 1 A8y, 57
R cRZ SWarQo1a |/4\N W 3 ®
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
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SOUND/SPEECH POWER SUPPLY {A7) COMPONENT LOCATION
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SOUND/SPEECH POWER SUPPLY (A7) PARTS LIST

REFERENCE

CR7, CR8

DESCRIPTION

Capacitor 0.1 UF

Capacitor 47 UF, 25 Volt
Capacitor 2200 UF, 50 Volt
Capacitor 0.33 UF

Diode, Zener 30 V, + 5%, W/
Diode, Zener 12V, + 5%, W
Diode

Diode

Resistor 430 OHM, 5%, 1/2 Watt
Resistor 100 OHM, 1/2 Watt
Transistor, Darlington Pair

+ 12 Volt Voltage Requlator

PART NO.

IN475]A
IN4 7424,
IN4720

IN4QC4

PMD 10K60
LM 3407-12

PO e T
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XI1. PARTS INFORMATION

CABINET PARTS
PART
ITEM DESCRIPTION NO.
I. Cabinet Specify Game
2. Hold Down Angle Bracket B- 19587
3 Lightbax 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
B. 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 SEO-BLO Fuse EL-8
F3, Y% Amp SLO-BLO Fuse EL-5
F4, 8 Amp SLO-BLC Fuse EL-26
F5 & 6, 10 Amp Fuse EL-23
F7, 12 Amp SLO-BLO Fuse  EL-24
F8, 1 Amp SLO-BLO Fuse EL-&
1L Flipper Switch Assy. B-17838
12 Ball Shooter B-8835
13. Fuse Assy. MA- 186
14, Switch A-15401
Switch Housing A-15163
i5. Convenience Outiet MA-17
1&. Front Door Assy. Spedify Game
17, Ball Rell Tilt MA-13
18. 6 Diode and Term. Strip A-21028
19, Left Playboard Support D-19931
20. Cabinet Leg (4) D4337
3" Leg Adjuster MH-21
21 Transformer Board Assy. MA-266
Bridge Rectifier EL-42
Capacitor, 6800 mf, 25 Volt  XO-228
22 Line Filter EL-50
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Xil. PARTS INFORMATION

PLAYBOARD PARTS

RUBBER RINGS o - " S .
A A-10217 57187 [10]
B A-l0218  3/4° (2]
C A-lo2i9 17 i
o A-l0220 1w (N
E A-10221 27 i
F A-10222 2" (3
G A-10223 3 (2
H A-10224 4" g
[ A-13151 -13/16° (3]
J A-15705 7716 (5]
PARTS LIST

B8-2 1377 Metal Flat Rail

1.
2. A-17300 Shield (2)
el A-17650 Bail Guide Raif (2]
4. A-b6 12 Ball Guide Rail (&)
5. A- 13150 White Flipper {3}
6. A-3722 Ball Guide Rail
7. A-21392 Pop Bumper Cap {3}
8. B-8244 Pop Bumper Trim Platter |3)
9 C-10433 Pop Bumper Skirt {3} and
A-13905 Pop Bumper Baay (3]
19. B-2 1378 Metal Flat Rail
11. A- 14487 Spiit Post Base - White (6] and
A-14488 Spiit Post Cap - White {5}
12. A-9374U Target Red (8}
13. A-9374T Target Yellow [4)
14. A-4832 Ball Guide Rail
15. B-2 1374 Metal Fiat Rail
16. A-14043 Target Mounting Bracket {2)
and A-20388 Target
17. A-14792 Mini Post Screw (9)
18. A-18070 Ball Guide Rail
19. A-Z2 1532 Ball Snubber
20. B-2 1375 Metal Flat Rail
21. A-4869 Gate Shield
22. A~483 1 Ball Guide Rail
23. A-17106 Bal! Guide Rail
pLY B-2 1540 Ball Guide Rail
25. A-13798 Ball Snubber
26. B-20029 Bali Guide Rail
27. A-13584 Ball Guide Rail
28. A-2 1535 Bali Guide Rail
29. 8-21015 Metal Flat Rail A
30. A-693 1 Ball Guide Rail
31 D-2 1004 Card Holder
32. A-21396 5 Position Drop Target Black
Stamped in Red
33 A-2 1396 3 Position Drop Target Red F
Stamped in Black
34 A-2 1397 (3 large) Black Stamped in Red and 7
A-2 1396 (2 small) Black Stamped in Red 4 4
35, -2 1400 Plastic Shield Set & O O "
36. C-9767 Ball Shooter Gauge
37. B-2 1382 Metal Fiat Rail
C-11567T Plastic Post 1" High {33]
C-1i562 Plastic Post  1-3/15" High{5)




Xl. PARTS INFORMATION

PLAYBOARD SWITCH MATRIX PARTS/LAMP ASSIGNMENTS

SWATCH e a ] @ ®
MATRIX
NO. SWITCH ASSIGNMENT  PART NO.
00  #1 Left Drop Target B-180%4
o3} # 1 Right Drop Target 8- 18094
02 1 Left Top Target B8-20867
03 # | Right Bottorn Target B-20867
04 # | Top Drop Target 8-180%4
os Top 8all Kicker 8-19754
06  Hole 8-19857
10 #2 Left Drop Target B-180%4
11 #2 Right Drop Target B- 180
12 #27 left Top Target B-20867
13 #2 Right Bottorn Target B-20867
14 #2 Top Dreop Target B-18095
I5  Left Spin Target B-13353
16 Rollunder B-21137
20 #3 Left Drop Target B-18095
21 #3 Right Orop Target 8-18095
22 23 Left Top Target B-20B&7
23 #3 Right Bottom Target B-20867
24 #3 Top Drop Target B-18093
25  Right Top Target (2] 8-20867
26 Right Spin Target B-19353
30 #4 Left Drop Target 8- 18093
31 #4 Right Drop Target B-18093
32 #4 Left Top Target B-20867
33 #4 Right Bottomn Target B-20867
34 Pop Bumpers (3] B-21359
35 Drop Target B- 18096
Ten Point Switch B-18079
EL-S Right Outside Rollover B-18892
40 #5 Left Drop Target B-18093
41 #5 Right Drop Target B-18093
42 Left Outside Rollover B- 18892

43 Left Outside Return Roliover  B-18892
44 Left Inside Return Rollover B-18892

45 #2 Left Bortorn Target B8-21387
45 #1 Left Bottom Target B-21387
50 First Position Trough B- 18892
51 Thira Pesition Trough E- 18892
52  Kicking Rubbers (5] B- 18808

53  Right Outside RetumRollover  B- 18892
54 Right Inside Return Rollover  B- 18992

55 Outhole B-188%2
57 Tile B-9 141
LAMP

NO. LAMP ASSIGNMENT

L 3 Shoot Again

L 4 _#1 Right Bottom Target

L 5 #2 Right Bottom Target

L & #3Right Bottom Target

L 7 #4 Right Bottom Target

L15 Rignt Ouride Roliover

L6  Pop Bumper {3)

L17  Right Qutside Retum Rollover
L18 #1 Left Drop Target

L 19 #2 Left Drop Target

L20 %3 Left Drop Target

LZ1 #4 Left Drop Target

L22 #5 Left Drop Target

LZ3 &1 Top Drop Target

L24  #2 Top Drop Target

L25 #3 Top Drop Target

L26  #1 Right Drop Target
L27 #2 Right Drop Target
L28 #3 Right Drop Target
L29 &4 Right Drop Target
L30 #5 Right Drop Target
L31 Left Spin Target

L32 Right 5pin Target

L33 Hole |2 Ball Mult-Ball)
L34 Heie Capture

L35 Top Kicker Capture

L36 Tap Left Bottom Target
L37 Bottom Left Sottom Target
L3 X

L39 3X

L40 Inside Retum Rollovers( 2}
L4! Left Quiside Retum Rolicver
L42 Rolunder

L43 Extra Ball

L44 1 Left Top Target

L45  #2 Leh Top Target

L4 #3 Left Top Target

L47  #4 Left Top Target
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Xi. PARTS INFORMATION

PLAYBOARD (UNDERSIDE) COMPONENTS

A

IR
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2
3
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a0 i
ol
g

PART
ITEM  DESCRIPTION NO,
I Pop Bumper Driver Board A-19741
2 Pop Bumper Driver Board A- 19741
3. Pop Burmper Driver Board A- 19741
4. Transistor and Bracket A-21618
5 Transistor and Sracket A-21618
b. Two Resistor Terminal Strip A-21634
7. 7 Diode Terminal Strip A-21027
a 7 Diode Terminal Strip A-21027
9. Fuse Strip 7 Position EL-1
F10, 11 & 12 1 Amp SLO-BLO EL-6
Fi3, 14, 15& 16 2AmpSLO-BLO  EL-7
10. B Relay MA-165
1T Q Relay MA-52
12. T Relay MA-563
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Xl. PARTS INFORMATION

PLAYBOARD ASSEMBLIES

18

e

il

[

N

/[

ASSEMBLY COIL

DESCRIPTION PART NO. PART NO.
3 Position Target Bank MA-183A A-18102
Flipper Unit Right MA-22A A-17875
Pop Bumper MA-29 A-1496
Pop Bumper MA-29 A-1496
Fop Bumper MA-29 A-1496
Contact Kicker MaA-135 A-1496
5 Position Target Bank MA-43 A-17891
Contact Kicker MA 135A A-1496
Contact Kicker MA-135A A- 1494
Ball Return Gate C-20607 A-16570
Ball Return Uit C-18638 A-16570
Fiipper Right MA-F1A A-20095
Fiipper Left MA-91 A-20095
Kicking Coil B-21001 A-4893
Contact Kicker MA-135A A-1496
5 Position Target Bank MA-218 A-17891
Hole Kicker MA-2254 A-5195
Contact Kicker MA-41A A-5194
Contact Kicker MA-135A A- 1494



LIGHTBOX PARTS

HOIE:

LANPS USED ARE
w255 (10EA) ANG
Wit (I7ER)

|
2

WO N~

PART
DESCRIPTION NO.
Cable Assy. Specify Game
Lightbox Assy. Specify Game
Power Supply Assy. MA- 114
Reset Board MA- 164
Control Board MA-29 |
Game Prorm 670
Master Driver Board MA-295
Sound/Speech Board MA-2 16
Sound Prom 670/52
Sound Prom 670/51
Side Vent D-20405
Sound/Speech Power Supply  MA-188
7 Digit Display MA-238
6 Digit Display MA-116
4 Digit Dispiay MA-115
Insert Specify Game
Back Glass Specify Game
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