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A complete OPERATOR’S MANUAL was
not available when your new game was
shipped. If you will complete the en-
closed postage free card and drop it in
the mail to us, BALLY/MIDWAY MFG.
CO. will be happy to send you the
OPERATOR’S MANUAL for your new
game by return mail.
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BOOKKEEPING FUNCTION
QUICK REFERENCE

01 High Score Threshold #1 - See Page 8

02 High Score Threshold #2 - See Page 8

03 High Score Threshold #3 (if used) -
See Page 8

04 High Score to Date Register - See Page 8

05 Current Credits - See Page 3

06 Total Plays - See Page 3

07 Total Replays - See Page 3

08 Game Percentage - See Page 3

09 Total Times “High Score to Date” is
Beaten - See Page 3

10 Coins Dropped Thru Coin Chute #1 (Left) -
See Page 3

11 Coins Dropped Thru Coin Chute #2 (Middle)-
See Page 3

12 Coins Dropped Thru Coin Chute #3 (Right) -
See Page 3

13 Number of Specials Awarded Only From
Playfield Features - See Page 3

14 Total Number Minutes of Game Play -
See Page 3

15 Number of Service Credits - See Page 3

16 Playfield Special Award Feature -
See Page 6

17 High Score Special Award Feature -
See Page 6

18 Sound Option - See Page 7 (Sound Options
& Feature Options)

19 High Score to Date Award Feature -
See Page 6

20 Not used

21 Not used

BACK BOX ADJUSTMENTS

Each game has thirty-two switches located on
the: MPU module, located in the backbox, that
allows play to be customized to the location (See
Fig. 3). Credits per coin, maximum credits, credit
display, balls (3 or 5) per game, match feature,
high game feature special award, are selectable
by means of switches. The switches are con-
tained in four-sixteen lead packages numbered
S1-8, S9-16, S17-24, and S$25-32 for easy iden-
tification. The “On” position is marked on the
assembly. TURN OFF POWER BEFORE MAKING
ADJUSTMENTS, MAKE ADJUSTMENTS
BEFORE TURNING POWER BACK ON.

18
17
16

14
13

12
11
10
09
08
07
06
05
04
03

01

FIREBALL FIXED
SWITCH ADJUSTMENT

Balis Per Game - See Page 6

Bails Per Game - See Page 6

Attract Sound - See Page 7

1 Credit Awarded Per Player Per Game -
See Page 7

Match Feature - See Page 6

Credit Display - See Page 6

Maximum Credits - See Page 5

Maximum Credits - See Page 5

Ball on Playfield - See Page 7

Ball(s) Kicked From Saucer at Game Over-
See Page 7

Boop Bail Arrow On With Multiplier -

See Page 7

Boop Ball Arrow On With Multiplier -

See Fage 7

Middle Coin Chute #2 Adjustment -

See Page 5

Middle Coin Chute #2 Adjustment -

See Page 5

Middle Coin Chute #2 Adjustment -

See Page 5

Middle Coin Chute #2 Adjustment -

See Page 5

Recall Bonus - See Page 7

Lane Specials Per Game - See Page 7
Bonus Special Per Game - See Page 7
Right Coin Chute #3 Adjustment -

See Page 5

Right Coin Chute #3 Adjustment -

See Page 5

Right Coin Chute #3 Adjustment -

See Page 5

Right Coin Chute #3 Adjustment -

See Page 5

Right Coin Chute #3 Adjustment -

See Page 5

Initial Bonus Special With 50K Thru 200K-
See Page 7

Initial Bonus Special With 50K Thru 200K-
See Page 7

Additional Special With 50K or 100K -

See Page 7 ’

Left Coin Chute # Adjustment - See Page 5
Left Coin Chute # Adjustment - See Page 5
Left Coin Chute # Adjustment - See Page 5
Left Coin Chute # Adjustment - See Page 5
Left Coin Chute # Adjustment - See Page 5



" DETACHING OF PIN-GAME BACK BOX

When the back box is in an up-right position and the
3/8" hold-down bolts are removed, the back box can
be removed from the main cabinet by lifting the right
corner of the back box (about 3/4”) and pulling it
slightly towards you. Now both hinges are dis-
engaged and the back box can be removed.
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I. INSTALLATION

Assemble the game as follows:

Bolt legs to cabinet. Bolt back box to cabinet. Use
fiat washers under bolt heads. Gently. feed cable
connectors and ground braid through cable port in
back box. Screw ground braid to braid in back box.
Carefully and fully insert connectors on printed cir-
cuit assemblies.

On all games there are certain items that should be
checked after shipment. These are visual inspec-
tions which may avoid time consuming service work
later. Minor troubles caused by abusive handling in
shipment are unavoidable. Cable connectors may
be loosened, switches (especially tilt switches) may
go out of adjustment. Plumb bob tilt switch should
always be adjusted after game is set on location and
leg levelers are adjusted.

Visual inspections before plugging in line cord:

1. Check that all cable connectors are completely
seated on printed circuit assemblies.

2. Check that cables are clear of all moving parts.

3. Check for any wires that may have become
disconnected.

4. Check switches for loose solder or other foreign
material that may have come loose in shipment
and could cause shorting of contacts.

5. Check wires on coils for proper soldering. Cold
solder connections may not show up in factory
inspection, but vibration in shipment may break
contact.

6. Check that fuses are firmly seated and making
good contact. .

7. Check the transformer for any foreign material
shorting across wiring lugs.

8. Check wiring of transformer to correspond to
location voltage. See figure 1.

Check adjustment of the three (normally open) tilt

switches:

1. Panel tilt on bottom of playfield panel.

2. Plumb bob tilt on left side of cabinet near front
door.

3. Ball tilt above plumb bob tilt. insert the smaller
ball (15/16” dia.) into the ball tilt assembly, and
adjust the bracket so the ball will roli free to con-
tact the switch blade, if front of cabinet is raised.

TRANSFORMER CONNECTION INSTRUCTIONS

REFER TO POWER SUPPLY SCHEMATIC
IN GAME MANUAL FOR TABLE “A”

115 VAC, 2-8, 3-6, 7-10
120 VAC, 2-8, 4-6, 7-11
220 VAC, 4-8, 7-9
240 VAC, 4-8, 7-11

PART OF POWER TRANSFORMER MODULE A2,
LOCATED IN LOWER CABINET



Il. GENERAL GAME OPERATION

Place ball into playfield by outhole.

Coin game. Coin should be rejected. Plug in line
cord. Move power ON-OFF master switch at bottom
right front corner of cabinet to “ON"’ position. The
game will play a power-up tune to announce game-
readiness. Drop targets are reset, scores are set to
zero, alternating with the ‘‘High Score to Date”, and
the game is ready for play. Coin game. The game
should accept the coin and post credits* for coins
accepted (adjustable). Pressing the credit button on
the door will cause the outhole kicker to serve the
tall to the shooter alley. A game-up tune* is played
to announce play-readiness.

One player is posted each additional time the credit
button is pressed (one to four can play). The credits
are reduced by one each time the credit button is
pressed until the credits are reduced to zero.

Shooting the ball initiates play.

The game awards all points earned by the player. If
spinner is turned and scoring when the bali hits a
target, the spinner and the target scores are
awarded.

When the ball enters the outhole, the bonus score is
added to the total score. The player-up and/or ball in
play on the back box is advanced one position. The
outhole kicker serves the ball to the shooter alley
and play is resumed. This continues until each
player has played the allowable number of balls per
game (adjustable). At this time ‘Game Over’ light is
lit. A random Match* number appears and the
“Match’ light is lit. If the number is the same as the
last two digits in a player’s score, a free game is
awarded.

Extra balls won during the course of the game are
played immediately after the player’s regular ball
enters the outhole. The player-up and/or ball in play
on the back box are not advanced for extra ball play.
Bonus score is added to the player’s score befcre
the game serves the extra ball for play.

Scoring over 10,000,000 gives ‘‘High Score to
Date’ award.

At the end of the game, a ‘‘High Score to Date' is
alternately flashed with all 4 player scores. If the
“High Score to Date’ is beat, this feature* awards

*

Some tunes and features can be disabled by
operator if so desired. See Back Box
Adjustments.

NOTE: Scoring and feature units will differ from
game to game.

free games.

Tilting the game results in loss of a ball. The flippers,
thumper bumpers, stc., go ‘dead’. Bonus points are
not scored. The purpose of the tilt penalty is to
discourage the player from jostling the machine in
an attempt to prolong play. Game action becomes
normal after the ball kicker assembly serves the ball
to the shooter alley.

Slamming the machine results in loss of the game.
All feature lights go out, the game goes ‘‘dead’’, and
atime delay occurs. The purpose of the time delay is
to discourage unnecessary abuse of the machine.
After the delay, the ““Game Over’’ light lights and the
power-up tune is played. The time delay occurs
anytime one of the siam switches is made to con-
tact. There are two factory installed slam switches,
one on the front door, and one on the left side of the
cabinet. (Any number of siam switches could be in-
stalled by the operator, to meet his individual re-
quirement.) The switch should be adjusted to have
approximately 1/16” gap between the contacts. The
weighted blade shouid be adjusted to attain the
desired sensitivity. Decreasing the gap between
contacts will make the switch more sensitive. Open-
ing the gap will reduce sensitivity.

&L
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lil. BOOKKEEPING FUNCTIONS

The game is designed to help the operator perform
certain accounting functions. The game can display
the number of total plays and replays (free games).
it can display the number of coins dropped down
each coin chute. The bookkeeping functions are
displayed on all player score displays simultane-
ously. An identification number, 05 to 15, appears on
the Match/Ball in Play window as follows:

05- O00to- 40 = Current Credits
*06 -10000 to -99999 = Total Plays (Paid & Free
Games)
Total Replays (Free
Games)
08 - 00to-99999 = Game Percentage
09- 00 to -99998 = Total times '‘High Score
to Date” is beat
Coins Dropped thru Coin

*07 -10000 to -99999

*10 -10000 to -999989

Chute #1

*11 -10000 to -99999 = Coins Dropped thru Coin
Chute #2**

*12 -10000 to -99999 = Coins Dropped thru Coin
Chute #3**

*13- 00 to -99999 = Number of Specials
awarded from Piayfield
Specials Only

Number of minutes of
Game Play (Total)
*15- 00 to -99999 = Number of Service

Credits

"14 - 00 to -99999

The game displays the first bookkeeping entry if the
Seif-Test button (See Fig. lll) on the inside of the
front door is pressed ten times. Alternately push and
release the Self-Test button at one second intervals.
The number 05 appears in the “Match/Ball in Play’’
window. Current credits appear on the player score
displays. Each additional press of the button causes
the next entry to be displayed.

After the data in each bookkeeping register is
recorded, it can be set to zero simply by pressing
switch button S33, located on A4, the MPU module
in the back box (See Fig. lil), or by pressing the Coin
Chute #3 switch. Any or all registers can be cleared
by alternating between the Self-Test button and the
switch button S33 on the MPU module or Coin
Chute #3 switch. The operator is given this option as
a possible convenience and can elect to use or not
use it as his needs direct.

Pressing the button 5 more times causes the game

*  The 10,000 level is pre-set at the factory; can be
set to zero, initially, if desired.

** If Coin Chute is not used in game, number
displayed (if other than 00) on Player Score
displays has no significance.

to play the power-up tune and light the Game Over
light.

Service credits are designed to allow the ser-
viceman to test the game under actual play condi-
tions without disturbing the bookkeeping records
that reside at identification numbers 06, 07, 10, 11
and 12.

To obtain Service Credits, push and release the Self-
Test switch until identification number 05 appears in
the ‘“Match/Ball in Play’’ window. Hold in the Credit
button until the desired number of Service Credits
(up to five) appears on the player score displays.

NOTE: If, upon accessing identification number 05,
a number of credits greater than five is
displayed, pressing the credit button has no
effect.

Identification number 15 is reserved as a record of

the total number of Service Credits obtained.

NOTE: If “Total Play”’ register is reset to zeroes
then “Total Replays’’ register should also be
reset to zeroes to maintain the game percen-
tage value.



FEATURE OPERATIONS & SCORING

A) TOP RAMP (Skill Shot) scores 50,000 pts., ad-
vances Bonus 3 steps and flashes two Top
Bumper lites to score 3,000 pts. each.

B) LOWER RAMP (Skill Shot) Scores 20,000 pts.
and lites two Top Bumpers to score 1,000 pts.

each.

C) WOTAN HOLE (Captive Ball) Feature:

When a ball goes into the Wotan Hole, another ball
is released from the ball trough to the Shooier Lane
and the same player continues to play. The ball in
the Wotan Hole remains captive until the Wotan
Mushroom-Bumper is hit, or untii the target in left
lane is hit by a permanent Captive Ball. When the
ball is released from the Wotan Hole, all Playfield
Score Values will be doubled, and if the gate at the
bottom of the Shooter Lane is open, the ball is
returned to the Shooter Lane, the gate closes, and
the same player continues to play. If the gate is
closed, the ball is returned to playing area of the
Playfield.

D) ODIN HOLE (Captive Ball) Feature:

When a ball goes into the Odin Hole another ball
is released to the Shooter Lane and the same player
continues to play. The ball in the Odin Hole remains
captive until the Odin Mushroom-Bumper is hit, or
until the target in the left lane is hit by a permanent
Captive Ball. The ball in the Odin Hole will flash the
Odin Hole score lites. When the Captive Ball is
released, the flashing lites stop and the game will
score the lighted score. All Playfield Score Values
will be doubled when the Odin Hole Ball is released.

E) LEFT LANE (Permanent Captive Ball) Feature:
The ball in the left Lane is activated when hit by
another ball. The target at the top releases both
Captive Balls in the Wotan and/or the Odin Holes
and opens the gate at the bottom of the Right

Shooter Lane, plus it lites the Multipliers (2X-3X and
5X) and when the target Special Arrow is lit (when
e target switch is activated) it will light the Right
Outlane Arrow to score Special. In addition the
target scores 30,000 pts. :every time it jg hit. All
Playfierd Score Values will be tripled when the odin -
and the Wotan Balls released at the same time.

F) ON KICKER FEATURE:

The “On Kicker” is located at the Left Out Roll-
Over Alley, and operates when “On Kicker” lite is
flashing and the ball actuates the Left Out Roll-Over,
the ball is kicked back into play area of the Playfield
instead of going into the Outhole. “On Kicker”
feature as activated by the “On Kicker Roll-Over
Button’’ (top button above spinning rubber disc) and
de-activated by “Off Kicker Roll-Over Buttons (2)
(lower left and right of spinning disc).

G) DOUBLE PLAYFIELD SCORE VALUE
FEATURE:

All Playfield Score Values are doubled when 2
balls are on Playfield snmultaneously and whlle the
Double Score Value lite is flashing.

H) TRIPLE PLAYFIELD SCORE VALUE FEATURE:

All Playfield Score Values are tripled when 3 balls
are on Playfield simultaneously and while triple
Playfield Score Value is flashing.

1) BONUS SCORE FEATURE:
Outhole scores 5,000 pts. for each lit bonus lite
times Multipliers if any.

J) SPECIAL REPLAY/X-BALL/NOVELTY

MODES:

Self-Test positions 16 and 17 give the operator flex-
ibility to award a replay ball or score (Novelty) when
a special is scored. A combination of X-Ball, Novelty
can be obtained through the following chart:

Self-Test position 16
Playfield X-Balls and Specials
Bonus Special

Right Lane Special

Fire Ball Bonus Special
Self-Test position 17

Scoring Thresholds

Set to ‘03’ Setto ‘02  Set to ‘01"
AWARD AWARD AWARD
REPLAY NO AWARD 50,000
REPLAY NO AWARD 50,000
REPLAY NO AWARD 50,000¢

Set to “03" Set to ‘02" Set to 01"
AWARD AWARD AWARD
REPLAY NO AWARD 25,000




V. GAME ADJUSTMENTS

A. PLAYFIELD PANEL POST ADJUSTMENTS:

Posts that control left and right outlane opening on
panel can be removed to make access to outlanes
easier or harder for ball to enter. See Figure Il.

Easier entry will decrease playing time and scoring
(conservative).

the MPU modulg, iocated in the back box, that aliow
play to be customized to the location. See Figure lIl.
Credits per coin, maximum credits, credit display,
balls per game, match feature, high game feature,
special award and melody are selectable by means
of the switches. The switches are contained in four-
sixteen lead packages numbered S1-8, S9-16,
S17-24, and S25-32 for easy identification. The
“ON" toggle position is marked on the assembly.

Turn off power before making adjustments.

[T

Harder entry will increase playing time and scoring

(tibera). Credits/Coin Adjustments:

The credits per coin are selectable by means of
$§17-S20 for coin chute #2 (Center). The switch set-
tings and resultant credits/coin are as follows:

B. BACK BOX GAME ADJUSTMENTS:

Each game has thirty-two switches. located on A4,

S20 S19 S18 S17 Credits/Coin S20 S19 S18 S17 Credits/Coin
OFF OFF OFF OFF Same as Coin Chute #1 Settings ON OFF OFF OFF 8/1 Coin
OFF OFF OFF 1/1 Coin ON OFF OFF ON 9/1 Coin
OFF OFF ON OFF 2/1 Coin ON OFF ON OFF 10/1 Coin
OFF OFF ON ON 3/1 Coin ON OFF ON ON 11/t Coin
OFF ON OFF OFF 4/1 Coin ON ON OFF OFF 12/1 Coin
OFF ON OFF ON 5/1 Coin ON ON OFF ON 131 Coin
OFF ON ON OFF 6/1 Coin ON ON ON OFF 14/1 Coin
OFF ON ON ON 7/1 Coin ON ON ON ON 15/1 Coin

ratios are availahle for each coin chute. The switch

The credits given are selectable by means of swit-
settings and resultant credits/coin are listed below.

ches 1-5 incl., for coin chute #1 and switches 9-13
incl., for coin chute #3. Thirty-one different credit

CREDITS/COIN ADJUSTMENTS

TOTAL

COIN CHUTE CREDITS CREDITS CREDITS CREDITS CREDITS/COINS
#1(HINGE SIDE) 5 4 3 2 1 .
OR #3 13 12 1" 10 9

OFF OFF OFF OFF OFF 1/1 Coin
(RIGHT SIDE) OFF OFF OFF OFF ON 2/1 Coin

OFF OFF OFF ON OFF 3/1 Coin

OFF OFF OFF ON ON 4/1 Coin

OFF OFF ON OFF OFF 5/1 Coin

OFF OFF ON OFF ON 6/1 Coin

OFF OFF ON ON OFF 711 Coin

OFF OFF ON ON ON 8/1 Coin

OFF ON OFF OFF OFF 9/1 Coin

OFF ON OFF OFF ON 12/1 Coin

OFF ON OFF ON OFF 14/1 Coin

OFF ON OFF ON ON 1/2 Coins*

OFF ON ON OFF OFF 2/2 Coins*

OFF ON ON OFF ON 3/2 Coins*

OFF ON ON ON OFF 4/2 Coins*

OFF ON ON ON ON 5/2 Coins*

ON OFF OFF OFF OFF 6/2 Coins*

ON OFF OFF OFF ON 7/2 Coins*

ON OFF OFF ON OFfF 8/2 Coins*

ON OFF OFF ON ON 9/2 Coins*

ON OFF ON OFF OFF 12/2 Coins*

ON OFF ON OFF ON 14/2 Coins*

ON OFF ON ON OFF 1/1ST Coin 2/2nd Coin 3/2

ON OFF ON ON ON 0/1ST Coin* 1/2nd Coin 1/3rd 1/4th 3/4

ON ON OFF OFF OFF 0/1ST Coin* 1/2nd Coin 0/3rd** 2/4th 3/4

ON ON OFF OFF ON 1/1ST Coin 1/2nd Coin 1/3rd 2/4th 5/4

ON ON OFF ON OFF 1/18T Coin 2/2nd Coin 1/3rd 3/4th 714

ON ON OFF ON ON 1/1ST Coin 2/2nd Coin 2/3rd 2/4th 714

ON ON ON OFF OFF 0/1ST Coin*** 0f2nd Coin*** 1/3rd 1/3

ON ON ON OFF ON 0/1ST Coin** 0/2nd Coin** 0/3rd™* 1/4th 1/4

ON ON ON ON OFF 0/1ST Coin**** 0/2nd Coin**** 0/3rd**** 0/4th**** 1/5th 1/5

ON ON ON ON ON 0/1ST Coin*** 0/2nd Coin*** 1/3rd 0/4th™~*™* 1/5th 2/5

*No Credits until 2nd coin is dropped. ***No Credits until 3rd coin is dropped.

**No Credits until 4th coin is dropped. ****No Credits until 5th coin is dropped.

-5-



MAXIMUM CREDITS:

The maximum credits accepted by the machine
limits the number of games that can be accumulated
by coining, by winning replays or both. The max-
imum number of credits is selectable by means of
switches 25 and 26. Four credit limits are available.
Switch settings are listed below.

MAXIMUM SWITCHES
CREDITS 26 25
10 OFF OFF
15 OFF ON
25 ON OFF
40 ON ON
BALLS PER GAME:
# BALLS/ SWITCHES
GAME 32 31
5 OFF ON
4 ON OFF
3 OFF OFF
2 ON ON

MATCH FEATURE:

When the Match Feature is ON, a random number
appears on the Match/Ball in Play window and the
word Match is illuminated. If the number matches.
the tens digit in a player’s score, a free game is
awarded. The Match Feature creates an incentive to

play.

MATCH SWITCH 28
ON ON OFF OFF
CREDIT DISPLAY:
' CREDITS
DISPLAYED? SWITCH 27
YES ON
NO OFF

HIGH SCORE FEATURE:

The game is designed to award an Extra Ball or Free
Game at each of the two or three score levels. See
Front Door Game Adjustments.

For combinations of replay/X-ball/Novelty Modes
see page 4 ‘J"'. “Special Replay/X-ball/Novelty
Modes™.

HIGH SCORE TO DATE OR OVER
10,000,000 SCORE FEATURE:

The game is designed to award free games as an
option if high score to date is beaten or player ex-
ceeds 10,000,000 points. Each time this happens,
the winning score becomes the new high score to
beat. This score is displayed on all 4 player score
displays at the end of each game as an incentive to
play. Recommended setting is underlined.

HIGH SCORE SELF TEST
TO DATE POSITION 19
FEATURE

No Award SET TO 00"
One Credit SET TO ‘01"
Two Credits SET TO *“02”
Three Credits SET TO “03”

State and local laws may regulate the use of the
above features, and they have been designed to
allow for appropriate adjustment in order to conform
to such requirements.

AWARD SELF TEST SELF TEST
GIVEN POSITION 16 POSITION 17
(Playfield) (High Score)
REPLAY SET TO “03” SET TO “‘03”
NO AWARD SET TO “02”" SET TO ‘02"
V'NOVELTY SET TO “01""Y SET TO “01”
NO AWARD SET TO “00”

SET TO “00”



GAME FEATURE OPTIONS:

3-BALL GAME:

ADDITIONAL SPL EVERY 100K.

INITIAL BONUS SPL WITH 150K.

INITIAL BONUS SPL WITH 150K.

i BONUS SPL PER GAME UNLIMITED.
LANE SPL PER GAME “ONE”,
RECALL ON BONUS LITES.

- BOOP BALL ARROW ON WITH 4X.

BOOP BALL ARROW ON WITH 4X.
BALLS DO NOT KICK OUT OF THE
SAUCERS ON GAME OVER.
IF THERE IS A BALL ON SHOOTER
LANE, BALL WILL NOT KICK OUT OF
THE OUTHOLE. ’

i GAME IS SET FOR 3 BALLS.

| : GAME IS SET FOR 3 BALLS.

e

e tesoogd e

o st

5-BALL GAME: o
ADDITIONAL SPL EVERY 100K.
INITIAL BONUS SPL WITH 200K.
INITIAL BONUS SPL WITH 200K.
BONUS SPL PER GAME ONE.
LANE SPL PER GAME ONE.
RECALL ON BONUS LITES.
BOOP BALL ARROW ON WITH 5X.
BOOP BALL ARROW ON WITH 5X.
BALLS DO NOT KICK OUT OF THE
SAUCERS ON GAME OVER.
IF THERE'S A BALL ON SHOOTER
LANE, BALL WILL NOT KICK OUT OF
THE OUTHOLE.
GAME IS SET FOR 5 BALLS.
GAME IS SET FOR 5 BALLS.

Ty

Sasaa, v

Kawaries et

3 SOUND OPTION

The game is designed to make several tones and
noises to announce power-up, game-up, etc. The
tones are intended tfo attract attention to the game
and increase game usage. The tones are controlied
by pressing Self-Test button until the #18 shows on
the match/ball in display. Now pulse replay button to
desired sound setting. '

sl

Shabisarinrd Qisiomimons

Setting 00"

Most switches associated chimes without feature
background.

g 4

Setting ‘01"’

Playfield switches associated chimes with

background.

Setting ‘02"’

Most scoring will have a noise effect without

background.

Setting ‘03"

Most all scoring will have a noise effect with

background.

SW. 23

SW. 24
SW. 32

SW. 6
SW. 7
SW. 8
SW. 14
SW. 15
SW, 16
SW. 21
Sw. 22

BW. 23

SW. 24
SW. 31
SW. 32

OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF

OFF
OFF

OFF

OFF
OFF



C. FRONT DOOR GAME ADJUSTMENTS

HIGH SCORE FEATURE ADJUSTMENTS:

The game is designed to award an extra ball (option)
or a free game at each of three score levels. The
recommended levels are on the score card in the
game.

Any level from 10,000 to 990,000 can be set, as
desired. It is also possible to reset or turn off (00) any
or all of the levels, if desired.

1. Push and release Self-Test button (See Figure
lif) at one second intervals approximately six
times or until identification number 01 appears
on the “Match/Ball in Play’ display.

2. The number on the Player Score Displays is the
score level.” It can be increased, if desired, by
holding the credit button in. To decrease the
score level, hold the credit button in and
depress and release the Self-Test button.
Release the credit button when the desired
number appears. Note that the level changes
10,000 points at a time. If the number ‘00" is
left on the displays, the high score feature is
eliminated for that level.

3. Repeat steps 1 and 2 for the second and third
score levels. The identification numbers ‘02"
and 03" on the Match/Ball in Play display are
for the second and third levels, respectively.

HIGH SCORE TO DATE AND 10,000,000
FEATURE:

The game is designed to award free games when
*High Score to Date” is beat, or if the player ex-
ceeds 10,000,000 points.

It is recommended that the level, which will build
with play, be periodically reset to the factory recom-
mended level to encourage game play. The adjust-
ment procedure is the same as for the High Score
Feature Adjustment, Steps 1 and 2. Continue
pushing the Seli-Test button until the identification
number ‘04 appears on the ‘“Match/Ball in Play”
display and then do Step 2.

Any level from “00” to 9,990,000 can be set as'

described. It is to be noted that ‘00"’ does NOT turn
off the feature, as it does on High Score feature. The
feature is turned off by Self-Test position 19 as
discussed under “‘Back Box Game Adjustments’’.

SELF-TEST SETUP FOR 16-19:

To set up positions 16-19 push and release Self-Test

button till 16 shows on match/ball in play. Now pulse
replay button for recommended setup from ‘00"
thru “03”. Repeat for positions 17, 18, and 19.

SOUND

In addition to game sounds, there is also a Master

Volume Control located on the front door. (refer to

page 10)

Please note that the module volume controls should

ge adjusted prior to setting the control on the front
cor.

*

Can be quickly set to ““00”" by pressing S33 on
the MPU assembly in the back box or Coin
Chute switch #3. (See Figure IIl.)
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RUBBER PARTS PANEL TOP PARTS

(Ve TN

11.

13.
14,
15.

19

FIGURE 1l

12.

MUSHROOM BUMPER CAP
(YELLOW)
POST-MUSHROOM BUMPER
THUMPER BUMPER ASSY
RAMP HOOD

RAMP SUPPORT (FRONT)

. BALL GUIDE (SHOOTER LANE)

. SIDE RAIL (RIGHT)

. SIDE RAIL (LEFT)

. INSIDE RAIL

. BALL GATE AND WIRE ASSY
.-BALL GATE AND WIRE ASSY

. BALL GATE AND WIRE ASSY

. BALL GUIDE WIRE ASSY 1-1/8"

. BALL GUIDE WIRE ASSY 2-9/16"
. BALL GUIDE WIRE ASSY 6-1/2"

. BALL GUIDE WIHE ASSY 2-7/8"

. BALL GUIDE WIRE ASSY 3-5/16"

N

0365-00936-0300
0365-00937-0800
A967-00053-0000
0A40-00119-0000
0A40-00109-0000
0A40-00108-00XF
0A40-00504-0000
0A40-00505-0000
0A40-00503-0000
A360-00213-0000
AA40-00033-0000
AA40-00034-0000
0360-00175-0105
0360-00175-2300
0360-00175-3400
0360-00175-6500
0360-00175-7600

790>-573

A. 17-41-633  (2) POST 1. BOTTOM ARCH 0A40-00121-00XF
B. 17-41-637  (4) POST 2. SHOOTER GAUGE 0A40-00123-0000
C.17-41-643 (1) 1" DIA. 3. BUFFER WIRE 0360-00175:5300
D. 17-41-644  (2) 1-1/2"DIA. 4. KICK-BACK ASSY (AA40-00025-0000™
E. 17-41-645  (4) 2" DIA. 5. TOP MOUNTED KICKER S
F. 17-41-646 (1) 2-1/2" DIA. (BALL RETURN) A360-00234-0000
G.17-41-647  (3) 3" DIA. 6. SLINGSHOT KICKER
H. 17-41-687  (2) FLIPPER (YELLOW) (COIL ASSY) A967-00059-0000 ¢
l. 17-41-716  (3) M.B. S 7. MOLD FLIPPER ASSY C
ner 320% Y (WHT. PURCH.) ~ A967-00031-0000 ¢
%‘;‘E 2563 «-— 8. FREE GATE RELAY ASSY ¥ ¢AA44-00036-0000
_=*+9. BALL SPINNER ASSY - -0000>
10. ROLLOVER BUTTONS -0681

! I



A1 DISPLAY DRIVER ASSYS. 1ST PLAYER

BACK BOX
$33 LED $1-832
/ (S/EE DETAIL)

7 | T— VOLTAGE |
- 2 B / 7/ v | ~REGULATOR

2ND PLAYER | 2 1 o /X L] SOLENOID

/’_—l —11n E DRIVER ASSY.
: A4 A3

CREDITS P o I—

MPU ASSY. )
. e o

MATCH/BALL - IN PLAY— || }
= AS Ag L1 ——CHEAP
3RD PLAYER I 4 ] SQUEAK ASSY.

4TH PLAYER - ~~ —LAMP DRIVER
SELF TEST BUTTON / 7 Ao
//,,-/ A 4 ] PLAYFIELD

CREDIT [ / _

BUTTON \-?—f e —— - CABINET
)i Q

| ©_Frd> ’

REMOTE—| . TRANSFORMER

VOLUME A2 ASSY.

CONTROL D ' 2 :

LocK /

ASSEMBLY

FRONT DOOR LEG LEVELING

COINBOX / ADJUSTMENT,
SLAM SWITCH / : TYPICAL

ON POSITION

—L/__\\
S9 m—1

PLUMB BOB TILT
INCLINED TILT ‘ S || —

st |C—um |

-~—— ON

DETAIL: §1-832
MPU ASSY.

FIGURE Ill. ELECTRONIC PIN BALL MACHINE
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RECOMMENDED

Instructions, Score Cards and High Score Feature Settings to be used on Your New Game.

REPLAYS
Instruction Card
Score Card

1 Replay at 1,000,000
1 Replay at 2,800,000

3-BALL

M051-00A40-A030
MO051-00A40-A038

REPLAYS

Instruction Card

1 Replay at 2,200,000
1 Replay at 4,800,000

Score Card

5-BALL
M051-00A40-A031
MO051-00A40-A039

ADDITIONAL CARDS

REPLAYS

M-051-00A40-A040
M-051-00A40-A041
M-051-00A40-A042
M-051-00A40-A043
M-051-00A40-A044
M-051-00A40-A045
M-051-00A40-A046
M-051-00A40-A047
M-051-00A40-A048
M-051-00A40-A049
M-051-00A40-A050
M-051-00A40-A051

_11-

700,000

800,000

900,000
1,100,000
1,200,000
1,300,000
1,400,000
1,500,000
1,600,000
1,700,000
1,800,000
1,900,000

2,500,000
2,600,000
2,700,000
2,900,000
3,000,000
3,100,000
3,200,000
3,300,000
3,400,000
3,500,000
3,800,000
3,700,000



RECOMMENDED SWITCH SETTINGS

SwW#

ADDITIONAL SPL EVERY:

INITIAL BONUS SPL WITH:

INITIAL BONUS SPL WITH:

BONUS SPL PER GAME:

LANE SPL PER GAME:

RECALL ON BONUS LIGHTS:

BOOP BALL ARROW ON WITH:

BOOP BALL ARROW ON WITH:

BALLS DO NOT KICK OUT OF THE SAUCERS ON GAME OVER:

IF THERE'S A BALL ON SHOOTER LANE, BALL WILL NOT KICK
OUT OF THE OUTHOLE:

GAME I8 SET FOR:
GAME IS SET FOR:

3 BALL
#6 OFF (100K)

#7 ON (150K)

#8 OFF (150K)

#14 ON (UNLIMITED)
#15 OFF (ONE)

#16 ON ON

#21 ON (4X)

#22 OFF (4X)

#23 OFF OFF

#24 OFF OFF
#31 OFF (3 BALLS)

- #32 OFF (3 BALLS)

5 BALL
OFF (100K)
OFF (200K)
OFF (200K)
OFF (ONE)
OFF (ONE)

OFF (5X)
OFF (5X)

ON (5 BALLS)
OFF (5 BALLS)

3
{
H
&

T
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Viil. ROUTINE MAINTENANCE ON
LOCATION:

Self-Test routines are written into the game design.
They are particularly useful for routine maintenance.
The tests are described below. The first test is
automatic and occurs on power-up. This test causes
the MPU module A4 to examine itself for failures.
Seven flashes of an LED indicates proper operation.
The second series of self-diagnostic tests causes
the MPU to ‘‘exercise’’ each of the other modules in

-such a way as to make their faults, if any, obvious.

See Figure Il and Page ii. -

It is recommended that these tests be used several
times a week to check out the games before play. If
faults are discovered, they may be corrected on
location if the operator has a stock of replacement
modules. See ‘‘“Trouble Shooting on Location’’.

MPU Module Self-Test:

At power on, the LED on the MPU moduie flashes
once. (Flicker-Flash.) After a pause, it flashes six
more times and goes out. A power-up tune is played
to announce game readiness. This indicates proper
MPU operating condition and successful completion
of the power-up test.

Game Self-Diagnostic Tests:.

1. Pressing the Self-Test button inside the door in-
itiates the Self-Test routine. See Figures lil and
IV. All switched lamps flash off and on con-
tinuously.

2. Pressing the Self-Test button again causes each
digit on each display to cycle from 0 thru 9, and
repeat continuously,

3. Pressing the Self-Test button again causes each
solenoid to be energized, one at a time, in a con-
tinuous sequence. Hold both flipper buttons
“in"" during this test. The number appearing on
the Player Score displays is the same as the
number assigned to the solenoid. The sound of
a.solenoid pulling-in as a number appears in-
dicates proper operation. The absence of sound
is improper. If sound is absent, See Page 17 for
help in Solenoid Identification.

4. Pressing Self-Test button again causes the
sound module to play same tune repeatedly.

5. Pressing the Self-Test button again causes the
MPU to search each switch assembly for stuck
contacts. If any are found, the number of the
first set encountered is flashed on the Player
Score displays. The number remains untii the

-13-

fault is cleared. See Page 17 for help in Stuck
Switch ldentification. Other numbers may follow
if more stuck contacts are present. if there are
no stuck switches, the Match/Ball in Play display
flashes “0".

6. Pressing the Self-Test button 20 more times
causes the MPU to step thru the threshold and
bookkeeping functions described previously
and finally to repeat the power-up test. For more
rapid exit to power-up, turn the game off, then
on. The game is now ready to play.

After successful completion of the Self Diagnostic
Test Procedure, set the game up for play. Exercise
each roll-over, thumper bumper, slingshot, etc., by
hand unti! each switch assembly on the playfield has
been checked for proper operation. If actuating a
switch assembly results in intermittent or no
response, clean contacts by gently closing them on
a clean business card or piece of paper and wiping
until they wipe clean. Re-gap, if necessary, to 1/16”.
Do not burnish or file Gold Piated Switch
Contacts.

IX. TROUBLESHOOTING ON LOCATION

The game is dzsigned to make troubleshooting
easy. Several simple procedures are given herein
that cover the greatest percentage of game failures.
They are written for an operator on location and re-
quire module replacement. (See Figure IlI) Symp-
toms and the action to be taken are given for each
type of problem.

If the problem is more complicated and is not solved
by following this procedure, more detailed pro-
cedures are available from Bally/Midway. See the
Parts List for ordering information.



FIGURE IV SELF DIAGNOSTIC TEST

(ROUTINE )

| MAINTENANCE CHECK ( REFER TO
- TROUBLE SHOOTING ON LOCATION’
) \ { CORRECT FAULT

(POWER-UP:
TURN OFF POWER
| TURN ON POWER B |

LED ON MODULE NO SEE SYMPTOM #1, PAGE 15
A4 FLASHES 7X

YES

v
(PRESS SELF-TEST BUTTON

(1)] ON INSIDE OF FRONT DOOR
. TO ENTER LAMP DRIVER MODULE TEST |

Y

ALL FEATURE LAMPS LIGHT, NO SEE SYMPTOM #2, PAGE 15
FLASH ON AND OFF?

YES
' )

(PRESS SELF-TEST BUTTON (AGAIN) 3

@) To ENTER DISPLAY DRIVER MODULE TEST |
/
ALL DISPLAYS COUNT NO SEE SYMPTOM #3, PAGE 15 N
00000000 TO 99999999 "
YES
Y
3) (PRESS SELF-TEST BUTTON (AGAIN) ) }
L TO ENTER SOLENOID DRIVER MODULE TEST)
\
ALL SOLENOIDS * PULL-IN** NO SEE SYMPTOM #4, PAGE 15
IN SEQUENCE?
YES | PRESS SELF-TEST BUTTON (AGAIN)
- . . (4 |TO ENTER SOUND MODULE TEST
5) [PRESS SELF-TEST BUTTON (AGAIN) A
(TO ENTER STUCK-SWITCH TEST B a SOUND MODULE PLAYS B
I YES | “GAME OVER” TUNE
[NO_SEE SYMPTOM #5, PAGE 16
ALL SWITCHES* OPEN? NO SEE SYMPTOM #6, PAGE 16
YES
(PRESS SELF-TEST BUTTON 23X W *SOLENOID AND STUCK-SWITCH NUMBER IS FLASHED
(6)] OR TURN POWER OFF AND THEN ON. ON PLAYER SCORE DISPLAYS AS AN AID IN
| REPEAT ENTIRE TEST IF REPAIR WAS MADE . | TROUBLESHOOTING.
See page 17.

*HOLD FLIPPER BUTTONS IN DURING TEST.

- 14~
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1A)

SYMPTOM:

Game does not play power-up tune when power in
turned on. General illumination is present.

ACTION:

A) Turn power OFF. Open back box. Locate light
emitting diode (LED) on MPU module A4.

B) Turn Power ON. LED must flash 7X to indicate
that module A4 is good. Correct flash sequence
is flicker/flash-pause-and then six more flashes
and LED goes out.

C) If LED does not come on, or does not flash, or
flashes, but less than 7X, turn off power. Check
fuses. If fuses are good, replace MPU Module
A4,

CAUTION: Replacement MPU Module must have
same Part Number or incorrect opera-
tion will result! See Parts List for MPU
Module Part Number.

Turn power ON.

D) If game is correct, it is now ready for play. It

game is not correct, refer to Module Replace-
ment procedure. (See Parts List).

2A)
SYMPTOM:
Not all feature lamps light during game play.

ACTION:

A) With power ON, open front door. Press button
(Self-Test switch) once. If game is correct, all
feature lamps flash ON and OFF.

B) Carefully raise playfield or open back box to
gain access to lamps.

C) Replace bulbs that do not flash.

D) If game is correct, it is now ready for play.

E) -If game is not correct, turn power OFF. Replace
Lamp Driver Module A5. Turn power ON and
repeat A.

F) If game is correct, it is now ready for piay.*

G) If game is not correct, turn power OFF. Replace
MPU module A4. See CAUTION 1C. Turn power
ON and repeat A.

H) If game is correct, it is now ready for play.* If
game is not correct, refer to Module Replace-
ment Procedure. (See Parts List.)

2B)
SYMPTOM:
One or some switched lamps always ON.

ACTION:
Repeat 2AA, AN, AE, and AF and, if necessary AG &
AH.

3A)

SYMPTOM:

Display digits improper on one or several, but less
than all Display Driver module(s), A1. Improper: One
or several segments always OFF, digits mottled or
several segments or digit(s) always ON.

* Turn power On-Off switch OFF and then ON.

-15 -

ACTION:

A) With power ON, open front door. Press button
(Self-Test switch) twice. If the game is correct,
each digit on each Display Driver Module A1 (5
used/game) displays the count 1-9 and O con-
tinuously in all 6 digit positions. Note defective
Display Driver modules.

B) Turn power OFF.

WARNING: High Voltage is supplied to the Display
Driver Modules, A1, from the Solenoid
Driver/Voltage Regulator Module A3.
Wait 30 seconds for High Voltage to
Bleed Off.

C) Replace Display Driver module(s) A1. Turn
power ON. Repeat A.

D) If game is correct, it is now ready for play.” If
game is not correct refer to Module Replace-
ment procedure. (See Parts List).

3B)

SYMPTOM:

All displays improper (all five display Driver
modules). Improper: Digit(s) always on or off/seg-
ment(s) always on or off, all displays.

ACTION:

A) Repeat 3AA, and AB.

B) Replace MPU module A4. See CAUTION
NOTE, 1C. Turn power ON. Repeat A.

C) If game is correct, it is now ready to play.* If
game is not correct, refer to Module Replace-
ment Procedure. (See Parts List.)

3C
SYMPTOM:
One or several displays always off.

ACTION:
A) Do 3AA, AB, AC, and AD.
B) Repeat 3BB and BC, if necessary.

4A)
SYMPTOM:
Solenoid(s) do(es) not pull-in during course of game.

ACTION:

A) With power ON, open front door. Press button
(Self-Test switch) three times.

B) If game was correct, each solenoid would be
energized. A number is flashed on the Player
Score displays as each solenoid is pulsed. Note
any numbers that do not have the sound of a
solenoid associated. (NOTE: If most of the
Playfield Solenoids DO NOT operate, check the
Playfield Fuse to see if it is blown. it generally
can be found near the Flipper Assemblies.) See
Solenoid Identification Table, Page 17 and
Figure V.

C) Carefully lift the playfield (or open the back box)



to gain access to the solenoid. Turn power OFF.
inspect the solenoid.

If a lead is broken off, repair. Repeat A & B. If
game is correct, it is now ready for play.” If
solenoid wiring was correct, turn power OFF.
Replace Solenoid Driver/Voltage Regulator
module A3. See CAUTION NOTE 3AB.

Repeat AA & AB. If game is correct, it is now
ready to play.* If game is not correct, turn power
OFF

D)
E)
F)

Repface Sound Module A8. .

Repeat AA & AB if game is correct. It is now

ready to play.* If game is not correct, turn power
FF

G)

Replace MPU module A4, See CAUTION
NOTE, 1C.

Repeat A & B. If game is correct, it is now ready
to play.* If game not correct, refer to Module
Replacement Procedure. (See Parts List).

)
J)

4B)

SYMPTOM:

Solenoid(s) always energized—-Note: if impulse
solenoids (ball ejects, slingshots, thumper-bumpers,
etc.) are energized continuously, they are subject to
damage. Limit troubleshooting to one minute with
power ON, followed by five minutes with power
OFF. Repeat as necessary. Replace damaged
solenoids. (NOTE: When troubleshooting Playfield
Solenoid Circuits, be advised that a constantly
energized Solenoid [i.e. Thumper Bumper] will blow
the Playfield Fuse in a few seconds. To avoid replac-

ing the Fuse repeatedly, Try to isolate the faulty

Solenoid Circuit as soon as the game power switch
is flipped ON.)

ACTION: _
Do 4AA, AB, AE, AF, AG, AH and if necessary, Al
and AJ.

5)

SYMPTOM:

No Sound.

ACTION:

A) With power ON, open front door, press Self-Test
switch four times.

B) Turn volume control clockwise to Max.

C) Ii correct, sound will be heard. If incorrect, try
seating speaker lead connector (J2) and input
connector (J1).

D) If correct, sound will be heard. If incorrect, refer
to Module Replacement procedure.

6) SYMPTOM:

Feature (Drop Targets, etc.) does not score.

ACTION: A)
With power ON, open front door. Press button (Self-

* Turn power On-Off switch OFF and then ON,
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Tast switch) five times.
B) If the game is correct, Match/Ball in Play display
would flash ““0”. If a number appears on the
Player Score displays, see Switch Assembly
Identification Table, Page 17 and Figure V.
Carefully lift the playfield. Locate the switch
assembly identified from the number. Visually
inspect the switch assembly. If the contacts are
“stuck’, re-gap them to 1/16”. See section
under ADJUSTMENTS. Repeat A & B. If the
_ game is correct, it is now ready to play.* If game.
is not correct, turn the power OFF. ’
D) Replace MPU module A4. See CAUTION NOTE
1,C.
Repeat A & B. If game is correct, it is now ready
to play.* I game is not correct, refer to Module
Replacement Procedure. (See Parts List).

C)

E)

7)
SYMPTOM:
Game blows fuse(s) repeatedly.

ACTION:
See Module Replacement Procedure. F.O. 560-3.



[ETSPe

FIREBALL CLASSIC

SOLENOID IDENTIFICATION TABLE

SELF SELF T
3 TEST# SOLENOID IDENTIFICATION O TEST#  SOLENOID IDENTIFICATION

01 LEFT SAUCER 08 RIGHT SLINGSHOT

02 RIGHT SAUCER 09 OUTHOLE

03 ITALIAN KICKER CONTROLLER 10 OUTHOLE

04 TOP BUMPER 11 KNOCKER

05 MID BUMPER 12 GATE .

06 BOTTOM BUMPER LOCKOUT 13 COIN BOX'

07 LEFT SLINGSHOT 14 FLIPPERS

SWITCH ASSEMBLY IDENTIFICATION TABLE

: SWITCH SWITCH
SELF SELF
O TEST#  DESCRIPTION , O TEST#  DESCRIPTION
OPERATES ,
01 SLINGSHOT (RIGHT)  TWnou ba- 17 TOP LANE JOX
20K Bomro-Re - 18 BUTTON 1K

02 SLINGSHOT (LEFT) BGuiees 5UDC 19 BUTTON OFF KICKER
3 03 BOTTOM BUMPER — Coow ®lPLE 20 BUTTON ON KICKER
i 04 MID BUMPER Covpedon Pivdo 21 OUTLANE (RIGHT)

05 TOP BUMPER 22 OUTLANE (LEFT)

06 CREDIT 23 'SAUCER.(RIGHT)

07 REBagNDERS 24 SAUCER (LEFT) TARGET

08 OUTHOLE — = 25 RELEASE BALLS

— 09 COIN 1ll (RIGHT) — 10 E@AS © 26

10 COIN | (LEFT) 27 -

11 COIN Il (MIDDLE) 28 OUTHOLE #3

12 MUSHROOM BUMPER (RIGHT) 29 OUTHOLE #2

13 MUSHROOM BUMPER (MIDDLE) 30 OUTHOLE #1

12 MUSHROOM BUMPER (LEFT) 31 GATE LANE

15 TILT 32 TOP LANE 50K

16 SLAM

* R.0.B. Denotes Roll Over Button.

=17 -



FIREBALL CLASSIC

0 INDICATES SWITCH ASSEMBLY — 0 (] o o S
IDENTIFICATION NUMBERS oo .
NOTE: CABINET: 15, 16,
DOOR: . 06, 09
10, 11, 16

(O INDICATES SOLENOID
IDENTIFICATION NUMBERS:
NOTE: DOOR: 13

CABINET: 11

VECTORS SHOWING FOR EJECT SAUCERS

LEFT EJECT SAUCER: BALL SHOULD EXIT
TO RIGHT FLIPPER AS SHOWN

RIGHT EJECT SAUCER: BALL SHOULD EXIT
TO FREE BALL GATE LANE AS SHOWN

OOOLHG

FIGURE V

- 18 -
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ASSEMBLY ADJUSTMENTS:

GENERAL.:

All switch assemblies consist of leaf springs, con-
tacts, separators, plastic tubing and screws to hoid
them to the mounting surface. Before attempting to
adjust a switch assembly, make sure that these
screws are tight. If not, tighten screw closest to the
contact end of the leaf spring first. This will prevent
the assembly from being secured in such a manner
that the leaf springs tend to fan out. In general, all
leaf springs are adjusted for a 1/16” gap in the open
position and .010" over-travel or wipe .in the closed
position. All contacts should be in good condition.
Uniess otherwise instructed, they should be dry or
non-lubricated. All contacts should be free of dust
and dirt. Contacts, with the exception of the flipper
button switch assemblies, are plated to resist corro-
sion. Filing or burnishing breaks the finish and en-
courages corrosion. Clean by closing the contacts
over a clean piece of paper (e.g., a business card)
and wiping gently until the contacts are clean. For
the flipper button switch assemblies ONLY: Tarnish
can be removed with a contact file followed by bur-
nishing tool. Severely pitted contacts must be
piaced and adjusted only when they are found to be
a source of game malfunction.

X. SERVICE PARTS:

A parts catalogug is available upon request. The
catalogue is illustrated and lists all replacement
parts for each game manufactured by Bally. Re-
guests should be addressed to:

BALLY MIDWAY MFG. CO.
10601 WEST BELMONT AVENUE
FRANKLIN PARK, ILLINOIS 60131
ATTN: PARTS DEPARTMENT

SERVICE HINTS:

The bally playfield has an improved tuff-coat finish
with excellent wearing properties. Life expectancy
of the playfield, as weil as play appeal, can be ex-
tended by periodic cleaning.

DO: Bally recommends you clean your playfieid
with Wildcat #125 (Wildcat Chemical Co.
1349 East Seminary Drive; Fort Worth,
Texas 76115; Phone 1-817/924-8321).
Wildcat #125 is a combination cleaner and
polish. Bally has tried and tested this prod-
uct and found it to be very effective. If

-19 -

Wildcat #125 is not available, Bally suggests
you ask your Distributor to order it. inspect
and hand polish the ball in a clean cloth. A
chipped ball must be replaced. It can ruin
the finish on the playfield in a short period of
time.

DON’T:Use water in large quantities, highiy caustic
cleaners, abrasive cleaners and cleaning
pads on the playfield, or allow a wax or
polish build up. Waxes yellow with age and
spoil appeal.



Xi. PARTS LIST
FIREBALL CLASSIC

BALLY
MISCELLANEOUS PART NUMBER
Transformer (Domesticor Export) . .. ... ... ... ... ... ... MT00-00114-A000
Bulbs, #555(75) . . ... ... ... . 0017-00003-0484
Fuse, 1 Amp. 3 AG Slow Blow (Playfield Solenoid Protection) ..... .. ... .. 0017-00003-0103
Fuse, 3AMP,3AGSlowBlow . ... ... ... .. ... ... . .. ... ... ... ... ... 0017-00003-0262
BackGlass . ......... . .. . 0A40-00905-00XF
Ball Shooter Rod Assy. (Cabinet) . . .. ... ... ... . .. ... ... ... .. .... A360-00280-0000
ASSEMBLY SWITCHES
Rebound (8) ....... ... ... . A360-00069-0000
RollOverButton (8) .. ... ... . . ... .. A390-00022-0000
Saucer (2) ... ... AA40-00036-0000
Credit(door) ... ... ... A360-00068-0000
Spinner. ... ... A360-00058-0000
Outhole... ... . . 360-00055-0000
Coin (3)(Door) . ... .. 0017-00005-0195
Right SingShot (2). . . ... . .. A360-00069-0000
LeftSlingShot (2) . . ... .. .. ... .. A360-00069-0000
ThumperBumper (3) . ... ... .. A967-00074-0000
Tl A360-00057-0000
Tit(Cabinet) . ... ... . ... ... ... ... [ A360-00054-0000
Slam (Cabinet) .. ... ... ... . A360-00076-0000
Slam(Door) . ... ... A360-00076-0000
Lanes (OutLane & BallLane)(2) .. ... ... .. . . . ... .. ... ... .. ... A360-00069-0000
Lane (Upper SkillShot & . ... ... .. ... . ... .. .. .. ... .. . A360-00069-0000
Lower Skill Shot) (2)
FreeBallGatelane . ... . ... . . .. . ... ... ... A360-00069-0000
FreeBallGate . ....... ... ... ... ... .. AA40-00036-0000
Mushroom Bumper (3) .. ... ... ... . AA40-00032-0000
BallRamp (3) .. ... .. 0017-00032-0123
Flipper-Break (2). . .. ... ... . A365-00045-0000
Flipper-Make (2) (Cabinety ... .. ... ... . .. ... . . ... .. ... ... ... ... A360-00071-0000
ASSEMBLY COILS
CoinLockout . ... . .. ... ... A360-00208-0000
Flipper(2) . ... A360-00045-0000
BallRelease . ... ... ... .. . ... ... A360-00211-0000
Kickback...... ... ... ... ........ o A365-00055-0000
Knocker .. ... . A360-00046-0000
Outhole Kicker . ... ... .. . . . .. ... A360-00044-0000
ThumperBumper(3) .. ... ... ... . A360-00044-0000
Saucer(2) . ... .. A360-00211-0000
FreeBallGate ....... ... ... .. .. .. ... A380-00029-0000
SHNgShOt(2) . . ... . A360-00046-0000

-20-

MIDWAY
PART NUMBER

E-125-73
E-133-44

ASE-2378-5

ASW-A10-0047

ASW-A1-0146
ASW-A1-0151
ASW-A1-0143

ASW-A10-0000
ASW-A10-0047

ASW-A1-0145
ASW-A0-0013
ASW-A2-0073
ASW-A2-0073
ASW-A10-0047
ASW-A10-0047

ASW-A10-0047

ASW-A10-0061

FO-36-7000

AQ-25-500/
34-4500

AQ-27-1300

AR-26-1200
AN-26-1200
AN-26-1200
AO-27-1300
GA-34-4000
AQO-26-1200
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Xi. PARTS LIST
FIREBALL CLASSIC

MIDWAY BALLY
PART NUMBER PART NUMBER
PLAYFIELD PARTS See Figure li
Playfield Glass .. ... ........ ... ... 0360-00921-0000
Playfield&Inserts . . .. .. .. ... . L AA40-00501-00XF
Playfield Mylar .. ... ... . . .. 0A40-00902-0000
ClearPlastic Set . .. . .. . ... . AA40-00012-00XF
Screened PlasticSet ... ... ... ... B AA40-00900-00XF
Roll-Over Button (B) .. ... ... ... ... .. . 0017-00042-0681
Thumper Bumper CapAssembly (2) ... .. ... . ... ... ... ... L. AA40-00030-0000—
Thumper BumperCapWithTape . ... . ......... ... . .. ... ... N AA40-00035-0000
Collar-Thumper Bumper-Amber (3) .. .. ... ... ... ... ... ... ... ..... 0017-00042-0403
Thumper Bumper Locking Ring(3) ...... . ... ... ... ... .. . ... .. ...... 0017-00042-0414
Thumper Bumpers Mylar-Combo . ... .. ... ... ... . . ... . ... ... ... 0A40-00910-0000
Flpper(2) ... . ... A967-00031-0000
Boop-Ball Target & Switch Assembly . . ... . ... ... ... ... ... . ... ... .. A967-00019-0000
MODULES
Lamp Driver AS . . ... .. A084-91613-A000 AS-2518-23
Display Driver At (4used) ... ... .. ... ... .. ... ... A0B4-91617-A000 AS-2518-58
Display Driver A1 (Tused) ....... .. ... . ... .. . ... . ... ... .. .. ... A0B4-91491-A000 AS-2518-21
MPU Ad . . A084-91638-AA40
Transformer & Rectifier A2 . ... ... ... .. . AA40-00037-0000
Rectifier Board (Partof A2) . . .. ... ... . ... o ADB4-91616-A000 AS-2518-54
CheapSqueak ... ..... ... ... .. ... . ... ... ... .. .. .. e A08B4-91603-AA40
Solenoid/Voltage Regulator . ... ... .. ... ... ... ... A084-91612-0000
Solenoid Expander . . .. .. ... ... A084-91618-A000
REPAIR PROCEDURES/AIDES
Module & Component Replacement . . ... ... ... .. ... F.O. 560-3
AID (Assistance in Diagnostics) Kit, used with F.O. 560-1 ... .. ... . ... .. .. .. ... KIT #485-1

MODULE COMPONENTS
SEE MODULE PARTS LIST

- 20A -






BALLY/MIDWAY'S FIREBALL CLASSIC PIN
$#A40
ROM/EPROM PART NUMBERS

UNPROGRAMED MPU A(084-91638-D000
PROGRAMED MPU A084-91638-AA40

POS. MIDWAY PART NUMBER JUMPERS IN ouT
U2 0A40-00803-0002 E4 -E12 x*
U6 " 0A40-00803-0001 E7 -ES8 *x
E10 -E1l1 *x
E13A-El4 * x
E29 -E33 * *
E31 -E32 *x
E16A-E34 xx
UNPROGRAMED CHEAP SQUEAK A084-91603-C000
PROGRAMED CHEAP SQUEAK A084-91603-AA40
f POS. MIDWAY PART NUMBER JUMPERS IN ouT
U3 0A40-00803-0003 JW1 xx
u4 0A40-00803-0004 JW2 * %
X JW3 * %
JwW4 * %
JW5 * %
JW6 * %
JW, * %
JW8 *
JW9 * x
JW10 * *
JW11 **
JW12 **
REVISIONS
11/28/84 RELEASE FOR PRODUCTION

M051-00A40-A008







PRELIMINARY
ELECTRICAL SECTION

FIREBALL CLASSIC

Csally

MIDWAY MFG.CO.
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"IMPORTANT NOTICE"

ALL 3 PLAYFIELD BALLS MUST BE INSERTED
IN THE OUTHOLE TROUGH.

MO5 1-00A40-A0 16






PLEASE NOTE:

A complete OPERATOR’S MANUAL was
not available when your new game was
shipped. If you will complete the en-
closed postage free card and drop it in
the mail to us, BALLY/MIDWAY MFG.
CO. will be happy to send you the
OPERATOR’S MANUAL for your new
game by return mail.






ELECTRICAL SECTION
TABLE OF CONTENTS
DESCRIPTION PAGE
POWER TRANSFORMER MODULE ~ COMPONENT LAYOUT 4 eueeeesonceseccocccocencensas 2
POWER MODULE P.C.B. ~ COMPONENT LAYOUT «.exseseennnennneeesesnnnnsesenenns 3
SOLENOID DRIVER/VOLTAGE REGULATOR P.C.B. — COMPONENT LAYOUT «..veeveneones. 4
SOLENOID EXPANDER P.C.B. — COMPONENT LAYOUT +usueeevesesscesscasccasacanees 5
MPU P.C.B. = COMPONENT LAYOUT «.eueuvevenccesonessasescocsascssnsnassnncans B
LAMP DRIVER P.C.B. — COMPONENT LAYOUT 4ueuevesosenccncncncasocscacasasasase 7
CHEAP SQUEAK P.C.B. — COMPONENT LAYOUT R
6-DIGIT DISPLAY P.C.B. — COMPONENT LAYOUT «sueesvucceseocsonosaccansnssanes O
7-DIGIT DISPLAY P.C.B. — COMPONENT LAYOUT «4esuvesescccscssccccsnoncnnsesesld
CABINET — WIRING DIAGRAM ..eceuernnnnsesasasnonosnasnassencossssancnsneessssll
PLAYFIELD ~ WIRING DIAGRAM . euevuasencecnesanrecnnssssscssssasacsennnnsnnnnssl?
BACKBOX — WIRING DIAGRAM 1 reeueuenensannensnencessosencnsncsnansnnssensesadl3
POWER TRANSFORMER MODULE — SCHEMATTC «« e eseeconnncssoseennnennnnnennnnsssold
POWER MODULE P.C.B. = SCHEMATIC 1aueuuenenncnenecnnsssonanncncnasennsnsnsssls
SOLENOID DRIVER/VOLTAGE REGULATOR P.C.B. = SCHEMATIC «vuesooonnnnnnennnnn..l6
SOLENOID EXPANDER P.C.B. ~ SCHEMATIC .4ueuneeseceoncnncacoonnensesnnnnsnnaid?
MPU P.C.B. = SCHEMATIC 4uuvuuennennnnnnnncessocesnencnccnsanansnsacnseesen. 18
LAMP DRIVER P.C.B. = SCHEMATIC «.vsueeeeensennnnnnnneeennannnnnnnneeeesesseild
CHEAP SQUEAK P.C.B. = SCHEMATIC .eueueunenensesnnnncnennacnsecaoncnsesnnenses20
6~DIGIT DISPLAY P.C.B. ~ SCHEMATIC .evuvuvainensunsennenecsoncancsonnannnns2l
7-DIGIT DISPLAY P.C.B. = SCHEMATIC 4uueervnnseennnnnnnsececnsnnsosnonsnnenss22

Epm LIST .o‘ol..o..‘..ooo.t.oo.ao...ooo.-..-.o.o--..-n.co-INSIDE BACK COVER



A2: POWER TRANSFORMER MODULE
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A2: POWER TRANSFORMER MODULE
COMPONENT PARTS LIST

e

REFERENCE BALLY
ITEM DESIGNATION PART # DESCRIPTION
. !

0 A2 AA40-00037-0000 POWER TRANSFORMER MODULE, COMPLETE

1 MT0O0-00114-0000 TRANSFORMER

2 E-148-25 FUSE HOLDER

3 A2 - AS-2518-54 POWER MODULE ASSEMBLY
4 M-1829-4 HINGED SUPPORT

5 M-1829-3 EDGE HOLDER

6 M-1829-5 SPACER ]
7 P-6442-244b FUSE & CONNECT BRACKET H
8 P-6442-246 CHASSIS
9 RLPP-832-1812 SCREW .
10 RLPP-1032-1806 SCREW
1 P-2692-2 SHIELD ‘ {
12 M-469-936a HIGH VOLTAGE STICKER v
13 _ E-133-24 3 AMP SLOW BLOW FUSE
14 ' M-1834 -~ H. S. COMPOUND
15  (NOT SHOWN) 104E-00016-0014 TRIAC, MAC 38-2

NOTE 1 - ALL GAMES WITH 4 OR MORE FLIPPERS USE 7A

_2_



NOTE |

DESIGNATION

LIST

RESTGNATION N,

DESCRIPTION

Ry

RZ

R

VR1

CRI=CR4
CRS=CHkB
HRl, HRZ

B/0 HR1,RR2
L

v'2

F3

4

K9, R

/O F1,P5,F6
B/0 F2,F3,P4
I

T

J3

J4

J5

J6
TP1-TP5,GND
pcy

60N HHM 10W 10%

25 OHM 5W 10%

LUOK OHM L/4W 5%
VARISTUR

IN4QUO4

GP3VA/V3IL

KBRC3S-02-W HRINGE
SPACER

20 AMP FUSE = NUTE 1
3/4 AP FUSE

4 AMP FUsE

5 AMP FUSE - NOTE 2

15 AMP FUSE

FUSE CLIP BUSSMAN

FUSE CLIP LITTELFUSE

9 COND, M&[, PIN HEADRR
6 COND, M&l PIN HEADER
12 COND, M&L PIN HEADEF
9 QUND. M&L PIN HEADER
9 COND, M&L PIN HEADER
6 COND, M&L PIN HEADER
TEST POINTS

POWER MODULE

USE IOAMP FUSE WITH TRANSFORMER

MT00-00li14-A000

NOTE2 USE 6 AMP FUSE WITH-3 FLIPPER GAME
AND 7 AMP FUSE WITH 4 FLIPPER GAME

CROSS REF LiST

DESCRIPTIUN

cabinet backbox
ra—
playiield
‘ backbox
1,02 POWER
-SRI S |
MODULE + 5
<1
. Ja
TR TRS5 !
+ " TP2 CAUTION
| ¥ I
v : w | high
BR1 L o Vvoltage
| Lg% area
l Ry ;‘e"p/
1
) A a YR
"1"5':9 1 VR eal p&f bb
F3 F1 Fa | Fe[ Fs FegnD
¢Rs | ]
.
>0 a 20 5 1341 18 15
1Y} amp amp amplamp' amp amp
> o .
R | 1
] A0B4-91616-A000 i !
C 1983 BALLY MIDWAY MFG. CO.
ALL RIGHTS RESERVED L.d
[ | - M as 2518 - 54
p 2948 544
JB J5
L
transformer input

250 OHM SW 10%

U0 OHM 10W 10%

LOUK OHM 1/4W 5%
VARISTOR

INdUUY

GPRIVA/VIIL

KHPC 35=-02~-W

SPACKR

3/4 AMP FUSE

4 AMP FUSE

3 AMP PUSELEC

15 AMP FUSE

20 AMP PUSE

PUSE CLIP BUSSMAN

FUSE CLIP LITTELFUSE

5 CONL. M&l. PIN HEADER
9 COND, M&L PIN HFADER
Y COND4 M&L SOCKET HEADER
12 COND, M&L PIN HEADER
TEST PUINTS -
POWER MODULE

O
-3
o

OF e = RO T T RS v — o B RS B e e I

DESIGNATION NO,

PART NOS.,

R2

Ri

R3

VR .
CR1=-CR4
CR5=CRB
BR1,HR2

P/Q BR1,HR2
Rr2

F3

Fd

FS, b6

[

R/ FL,FS, K6
R/ F2,F3,F4
J2,.06

J4,.05

g

J3 .
TP1=TP5,GND
PCH

tOOE~00002~0028
100E~0N002-004Y9
1OOE=00008=-0115
P1SE-U0i0 1 =0002
T03k-000U3~-uuus

HI6U=0URU L =gun?

LOdE=U0u0uS=-000s
F1BE-OUUOL=0001
NUL7=000n03=-u177
QUL T=-0000 4=0176
DO 70000 3=017Y
QO 7=0000 5= 3y
DULT=00003-0173
QU1 7=0007 =yt 34
DO 7<00072 ]~ 33
01 7-0un2]-iv4.24
DUL7=0002)~1i4 5
1 7=00021=04 26
UL 7-00021-0427
001 7=00007-01131
AUBU~Y1616~A000

REVISIONS
PROJECT ENG, A. AARSTAD USED ON Rty | MIDWAY MFG.CO
DO NOT LT ALl OV o WEAT TREAT scALE FULL NO. REQ‘D § PER FRANKLIN PK L
MM TOLERANCES MAT'L.
amirss oecien  Jonm BAK ASSEMBLY DWG. POWER MODULE PART NO
e e e MO51- 00114 -A054
moiea roue seofonre | /13784 A082-9i616-A000 j




DESIGNATION LIST

DESIGNATION NO.

C1-c8
cl1=c2l -
c22

c23

P/0 €23
p/0 C23
c24

c2s

c26

_B/0 C26
c27, c28
c29
R1=R4

R45
R46
R47
R48
R49
R30
RS1
R52
R54
R55
R56
R57-R72

"RT1

DESCRIPTION

A02 uf 1KV Car,
02 uf 1KV Cer.
N1 uE 50V Ler,
11,000 uf 20V Flec,
Cable Tie

Junper Wim 244wy,
2 uf 28V Elec,
oluf 20V Cer,

160} uf 350V Eluve,
Cahle Tie

N1 uf 500V Cer,
.1 uf 20V Cer,

33K 1/4 W 5%
120 ohm 1/4 W 58
330 ohm 1/4 W 5%
120 ohm 1/4 W 53
330 ohm 1/4 W 5%
120 ohm 1/4 W 5%
330 ohm 1/4 W 5%
120 ohm 1/4 W 5%
330 ohm 1/4 W S8
120 ohm 1/4 W 58
330 ohm 1/4 W 5%
120 ohm 1/4 W 5%
330 ohm 1/4 W 5%
120 ofm 1/4 W 5%
330 ohm 1/4 W 5%
120 ohm 1/4 W 5%
' 330 ohm 1/4 W 5%
120 ohm 1/4 W 5%
330 ohm 1/4 W 5%
120 ohm ¥4 w 5%
330 ohm 1/4 W 5%
120 ohm 1/4 W 5%
330 ohm 1/4 W 5%
120 ohm 1/4 W 5%
330 ohm 1/4 W 5%
120 ohm 1/4 W 5%
330 ohm 1/4 W 5%
120 ohm 1/4 W 5%
330 ohm 1/4 W 5%
120 ohm 1/4 W 5%
330 .ohm 1/4 W 58
100K 1w 5%
120 ohm 1/4 W 53
39K 1/4 W 5
120 ohm 1/4 W 5%
330 ohm 1/4 W 5%

3.9K 1/4 W 5%
120 ohn 1/4 W 3¢
330 ohin 1/4 W 5%
3.9K 1/4 W 5%
120 ohm 1/4 W 5%
330 nohm 1/4 W 5%
3.9K 1/4 W 58
330 ohm 1/4 W
120 ohm 1/4 W
100 ohm 1/2 W
2,2 0lm 1/4 W
22K 1/2 W 5%
390 ohm 1/4 W
8.2K 174 W 58
1.2k 1/4 W 5%
82K 1/2 W 5%
1,2K 1/4 W 5%

34
54
5%
5%

5%

DESTIGNATION NO.

CR1-CR21

01-019

Q20

Q21

HEATSINK P/0 021

. INSULATOR P/0 Q21

SCREWS P/0 Q20, Q21
SCREWS P/0 Q21

NUTS P/0 020, Q21
WASHERS P70 020, Q21
WASHERS P/0 Q21
WASHERS P/0 Q20, Q21
HEX SPACERS

SHIELD P/O Q21
HEATSINK P/0 Q20
INSULATOR P/O Q20
TAPE LABEL P/0 Q21
Q22, Q23

HEATSINK P/0 Q23
INSULATOR P/O 022, 023

IPL=TP7, ND,
VRl

Ul

2

Ui, 114
Jwl-Jw4a
Wl TW2
[

CLI® B/O ¥
1, 12

g3, 34

5

K1

0-25K Linear Pot 1/4 W

DESCRIPTION

NGO04 Dicxke

2NAD4S NPN arl,

IM323 +5V Reyy,

2N3584 NPN

Heatsink TN66

Insulator T066

6~32 X 12 Screw

f=-32 X 5 Screw

6-32 Hex Nut
145-,290-019 Lockwasher
145~,313~019 Lockwasher
145~,375-032 Flat Washer
6-32 Tapped Hex-Spacer
Plexiglass

Heatsink T03

Insulator 103

High Woltage Lahel
2N3440 NPN

Heatsink TNS

tnsulator T0S

TEST POINTS

INS275A Zener

CA308] Xstr Array
7415154 Ripary ™ 116 Dec,
CAIUR] Xstr Xray -
Tin 22awy Junper
Cable Tie 7-5/8"

3/16 A 8AG Fuse

Fuse Clip

.045 Auto Insert Pins
.025 Autn Insert Pins
«045 Auto Insert Pins
48 VDC Relay

P.C.R,

o ¥ []E

©1985 BALLY MIDWAY MFG. CO.

13

L1143

[l

EYATY Y
BAG

ALL RIGHTS RESERVED

wy ADUST

L1}

O

Nn

[Fl:

Q

)t
=

= R
—ahlf | =
f— =
= .
gl 2t
ol
=l =
—ar 0
Al |=U|[r’ &

: :: o

. OgddiE e

I L

S L
e s
=l

I (N

_CROSS REF. LIST
I DESCRIPTION QTY DESIGNATION NO. PART NOS.
— i =I l .002 uf 1KV Cer, 19 cl-cs, cll-cal 0360-00800-0012
== H .01 uf 50V Cer. 1 c22 0360-00800-0005
, - ;01 uf 500V Cer, 2 27, c28 B 0360~00800-0013
o | . "1 uf 20V Cer, 2 C25, C29 0360-00800~0026
= g : 2 uf 25V Elec, 1 Cc24 0360~00800~0019
oL 160 uf 350V Elec. 1 c26 0360~00800-0020
[ - 11,000 uf 20V Elec, 1 c23 0360-00800~0024
=] ; H 2.2 OHM 1/4W 5% 1 R50 100E-00005-0003
, m - 120 OHM 1/4W 5% 20 R5, R7, R9, R1l, Rl3 100E-00005-0035
f— | . g R15, R17, R19, R21, R23
= g : R25, R27, R29, R3l, R33
5P .R36, R38, R41l, R44, R48
—1 . 330 OHM 1/4W 5% 19 R6, R8, R10, R12, R4 100E-00005-0047
= ; : R16, R18, R20, R22, R24
- - R26, R28, R30, R32, R34
= . n R39, -R42, R45, R47 .
=] ; z 350 OHM 1/4W 53 1 RS2 100E~00005-0049
w T 1.2K 1/4W 5% 17 R55, R57-R72 100E-00005-0063
=3 . 3.9K 1/4W 5% 4 R37, R40, R43, R46 100E-00005-0077
= g P . 8,2K 1/4W s% 1 RS4 100E~-00005~0086
5 28 33K 1/4W 5% 4 R1-R4 100E~00005-0100
—1 . 8% 100 OHM 1/2W 5% 1 R49 1008~00006-0021
= % H EE 22K 1/2W 5% 1 RS1 100E~00006-0065
. “a 82K 1/2W 5% 1 . RS6 100E-00006-0072
=3 - 87 100K 1w 5% 1 R3S ' 100E~00007-0037
=] P od RT1 . 1 0-25K Linear Pot 1/4w 0360-00804~0004
r e a2 IN4004 21  CR1=-CR2l 1038-00003-0005
= . IN5275A 2 Zener 1 VRl 103E-00001~0027
= ; : LM323 +5V Reg. 1 020 0360-00003-0021
o 2N3440 NPN 2 022, 023 104E~00003-0002
= E . 2N3584 NPN 1 Q21 104E~00005-0002
==} s 2N6045 NPN Darl, 19 01-Q19 0360~00802~0008
& CA3081 Xstr Array 3 ul, U3, v4 0360~00803-0007
— . 74LS154 Bin, to 1/16 Dec. 1 U2 0360-00803-0024
= ; s TIN 22awg Jumper 49 JWl-Jw49 117E~00001-0001
oS 3/16 A Bawg Fuse 1 Fl 0017-00003-0206
= . Fuse Clip 2 P/0F1 0017-00071~0033
5:_1‘ g - 045 Auto Insert Pins 36 Jl, J2, J% 0304~00804-0010
. 5 »025 Auto Insert Pins 35 J3, J4 0304-~00804-0009
= . ' TEST POINT ~ 8 TP1~-TP7, GND. 0017-00007~0131
E g - Jumper Wire 24awg, 2 P/O C26 0017-00033-0448
e 30
= g z $older Lug 2 B/ C26 0017-00021-0257
LI — Heatsink TO5 1 p/O 023 112E-00001-0004
it Insulator T0S 2 p/0 022, Q23 0017-00042-0151
= ; : Heatsink T066 1 p/o0 021 112E~00001-0002
ol - Insulatsr TURG 1 P/0Q Q21 ‘ 0017-00042~0158
= A=32 X 12 Screw 4 p/0 020, 021 0017-00101-0132
= ; z 6-32 X 5 Screw 2 p/o 021 0017-00101-0767
o —, =32, Hex Nut 4 P/0 020, o021 0017-00103-0005
= 145-,290=1119 Lockwasher 4 p/O 020, Q21 0017-00104-0008
] : H 145~,313-019 4  p/O 021 0017-00104-0009
LE 145-, 375-032 Flat, Washer 4  p/0 020, 021 0017-00104-0106
=" £l =32 Tapped Hex 2 Hex Spacer P/0 Q21 0017-00042~-0248
[ E H ;: b Hpacerf '
e . Heatsink T3 I . Heatsink P/0 Q20 112E-00001~0003
¢y 5-3 Insulator TOH3 1 Insulator P/0 Q20 0017-00042-0319
> Hign vnltage Label 1 Tape Label P/0 Q21 MOE1-00044~-0000
N ES 48VHC Relay 1 Kl 114E-00001-0011
e PR, 1 Solenoid Driver/Pwr Sply Bd. A080-91612-A000
gt
™oy s
[
29
0 _ _
4
L REVISIONS
PROJECT : u .
ENG. A AARSTAD — — Seo o Bty | MIDWAY MFG.CO.
DO NOT HC AL OWG —_— NO. REQ'D FRANKLIN PK  ILL

DIM TOLERANCES
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ASSEMBLY DWG. SOLENOID
DRIVER/ PWR.SUPPLY BD.

AOBO-91612-A000

PART NO.

MOS51 - 00114 - AQ46




DESIGNATION NO. DESCRIPTION DESIGNATION NO. DESCRIPTION
P BESCRIPTION

8 - o - . DESCRIPTION any DESIGNATION NO. PART_NOS . ESCRIPTION ary DESIGRATION KO, PAGT HOS.
c2-Ch 0% uF RS1 110 H x - » 2AXTIRAXNITND. 33 PF AX CER 2 72,073 0395-00800-0002 T
: 2., - , N&004 1 % 103E-00003~
5,38 820 r¥ 852 30k e M N - ERre-SAr oy o ) 390 PF AX CER 23 (9-C12,617-620, 0340-00800~0001 INGT48 43 01,03-05,07~045 1035-33033-0005
o "9 b 753 10K 2 s s £30,C31, CoB=C51, o3 0PT #0703, 002-0005
R564=RS7 5.1K 4 Ras =3 o css o3 "im R0 £ = 74 2
4 .1 0F Sl C57~C45 1N9S8H ZENER 1 b2
19-c12 390 °F R58-R4S5 1.2¢ = QEEU, 2 % % ez R &m ';"‘7“ = B e 470 PF AX CER 2 3309, C43-C4P 0360-00800~0002 103€~00001-0002
R66-RE9 5.1 G2 & i = =3 === -
e ot bt 1.2 Fem ™ guﬂ"s; = e o cor 5 o5 nes. e " Gaocaroeres? L& ! Lep 1 1196-00001~0001
c1s 05 uF Raz-R90 47K - L — T — T I — I — R — T — L R = 78 820 PF AX CER n £3,c6,021-c29 0360-00800-0004 23904 3 a1,a3,04 104€-00001-0006
16 01 uf R91 3.3k s U° E’Z‘n— ] = c27 ¢38 = ? - 1 Céa [ €83 R112 C=2 o . 3000 Pf 1 €32 (360-00800~0025 2N6403 1 ’ 104E-00002~0006
17 390 #F w2-495 ;g.; g, TP X Ro T T om L A — K T u; 01 uF 13 €2-4,07,014, 0360-00800-0005
1= ? « 3K = 2 8 = [z ] 8 16, C40~Cé.
S 0 oe R97 30K Alk = = e — ) =N B — 2“ IE g, cae fisd ! u19 0360-00803-0001
37 3000 PF R9B-R113 1.2k 02 Syt A24 Ty o§ v us % ua . Fus °u g2 015 UF 1 13 1395-00800-0001 40499 ; b 03s0-00803-0010
€33-039 470 PF R114 1.5M an O N . EU ; .05 UF 1 015 0360~00800-0006 4502 ¢ Ut us 0340-00803-0a11
c40-Ca2 01 uf R115 750K 08 s [], - o 3 3§ & a] 3[] . ol RIS 1 8 0360-00800-0007 S11% RAM ! us 0360-00803-0005
[ 470 PF R116=R126 3.3 = o a Iﬁlﬁ] H ¥ o : =,|,-£ .22 ! 82 0360~00800~-0057 o802 : 3?3 0395-00803-0003
48-c51 390 PF R125-R129 56K =] = s o 2 ser0 I 4.7 UF TANT 2 a,c70 0360-00800-0008 o821 5 ! 0395-00803-0002
52-C56 470 PF R130 ® + SSBL  Wh, K ot r Jen 740500 2 et o,
57265 o0 oF R131-R135 1.2 T ne u? g us - us - uie _un JRNTIT ams 2 7 82, ! R18 100€~00007-0014 74HC4538 1 3:;”16 8232:33‘”"“"”
{66,047 470 PF o1 nerea MO-.L—_—_} a9 e s — L i ;;g 1 g§1 100£~00005-0034 803~0001
prel 01 uF * Ry = : R 100€-00005-0064 BATTERY 3.6V0C 1 -
CZO 613 UF TANT :g o5 ::Z?i: ZENER Lo ED s :,_.u z;g 2 : A38-R61 100€-001005~0047 BT 1 0017-00003-0172
7 .01 uF - H 112w 13 100£-00006-0034 1P SWITCh “ $1-532
- ( - 113600001
(72,08 i3 or o AU ol i3 w70 5 R22,R35-R37,R42 100E-00005-0051 PUSH BUTTON Sw ' $33 e
L;;-cm u’g p: TN&148 2 I - - ::g : L 100€-00005-00S6
<82 22 : 12 100€-00005-0057
" XTAL - 18 PIN SOCKET 1 us el -
43,04 01 uf LED 1 LED (GREEN) i i ~ *® 3 #6,821,R130 100€-00005-0061 26 PIN SOCKEY 2 uB,u12 3185-33331-3833
p — . — e 1.2 51 R27-R34,R49,RS0 100E-00005-0043 40 PIN SOCKET 3 U18,u17,u18 110€-00001~0011
R1,R2 x :; 2N39064 ; Tre s cas ,, =% - ¢73 RS8-A65,R70-R81, 28 PIN SOCTKET 1 w o 110€-00001-0010
5 270 4 - AL = - ~ - - -
ij §.< 3,04 5:;332 . © , ¢ £ H e :‘:gsﬂ"LR‘lS‘l .025 3a PIN 14 12 0304-0080:
4 150k ' @ 2 Eﬂm - []- ' 1.5 ' R10 100E-00005-0065 1 s 40009
28 I It 20498 ] -;‘_—5_ = - = ns . 2K 3 RG,R24(R16 JPT.) 1008 -JuN05~J068 32 95
« 9.1k gi 4011 =, 8 3x 3 R1,R2,R11 100€~00005-0073 18 4
,;.2 (‘,gg " ;gtzgn 3 o 3 3.3k 12 R19,R91,R96,R116= 100E-00005~0074 27 11
R « A4 i R126
R10 1.5 us 4502 — Rs4 2 3332 2 3 9 m TEST POINT 7
TP1-TP? - -
R11 3K 3?‘ ;:1;031:4 Q4 :5_? 51 aNo O 2,:;3? = 47K 2 R14, Rk 100E-00005-0079 00817-00007-0131
R12 750 : L Re7 £ ® o 5.K 8 RS4L-R57,R66-REY 100E -00005~0080 TY-RAP 1 0017-00042~0105
R13 79 1124 w 74HCL538 W ——— 207 7.5k 1 R23 1J0E-UU005~ JUBS
s i7e une,u1? w21 we — m_'ﬂ_'ﬂm = 5. 2 715,820 100€-00005-0086 INOUCTOR .22 wH 2 Lz (1360-00806-0007
R16 x « w9 555 w4 — oo — HGGL‘— S - 10K 1 :;3 133233333333333 CRYSTAL 2.000 mHz 1 12 o
Rt7 33! ws —— = o sogusgon i | N Soeeny faalR R117 2K 1 R43 100E~00005 0097 0395-00804-0002
R18 82 fu ar 1 BATTERY 3.6¥0C - Raz Crery aso-No e SMNEE rooweg & @ 30K 2 RS2,R97 100€-00005-0099 ADB4-91638-0000
R19 3.3k = o - = - n R320 8 33K 1 R17 1U0E-00005-0100
R20 8.2x ) $1-532 DLP SWITCH 3 = = m g m m: :w ! miz e 9 RB2-R9Q 100€-00005~0104
Zi; ,.;0 33 PUSH BUTTON SW <z 4 % R 56K 13 R45-R48,RI2-RES 100E~00005-0106
h “ u6 18 PIN SOCKET @ & R125-8129
a23 7.5 w7 28 PIN SOCKET 3 - &3 $3 FE a = 10 ! R9 100E-00005-0115
R2L * 48,412 26 PIN SOCKET E c17 b < =5 e 150K 1 RS 100€~00005~0120
R2S 1.58 16-u18 40 PIN SOCKET 2 9 cs o = ' cs1 o £33 cer 27 ! R2e 100€~00005-0126
R26 270K » 2 cio L1 cis 3 S48 cas 3 [xags f128 7500 1 R11S 100€-00005-0137
RET-R34 1.2¢ 1-35 .025 sa PIN w g ¢t 3 cie L3 2 - C49——" csa - 83 - 1.5m 2 R2S,R114 100E-00005-0143
R35-R3? 470 2 @ o1z £33 o2 B @ 0000 =22 e == so4 N
R38~Rat 330 M1-1p7 TEST POINT LOOP 4 2 csog @ 2 ° css M2 *
R62 4«70 TY-WRAP ] P R = 4
Riks 47K L1, R a Rso [0 3 Gat N e o g
R45-R48 cox sL .22 UH INDUC OR - § ; g RE1 = = csz v E i
XTAL 1 - -
CRYSTAL 2,000 W H L - @ x -
;
P.C.B AOB4-91638-0000 "
_ REVISIONS
! PROJECT ENG. A. AARSTAD | usEb oM PINBALL
- ——— — e  Bufy | MIDWAY MFG.CO.
0O NOT ST ALL OV & I RO REGD FRAMKLIN K ILL
IR TRUERANEE Lo .S, -t PART NO
— 6802 MPU_ASSY ORAWING MO51 -~ 00ll4 - DOT6
— S8, 83 AQBO - 91638 - DOOO

pre=u



A15: SOLENOID EXPANDER ASSEMBLY
AS-2518-66

REMOVE 6 PIN—__|
FOR KEY

REFERENCE BALLY

ITEM DESIGNATION PART # DESCRIPTION

1 J1 E-7386-10 10 Pin '‘Molex’ KK156
2 K1 E-146-795 48 V. Relay
3 U1 E-620-172 MOC 3011
4 P-2948-452 M-645-585 P.C. Board
5 R1 E-105-219 330 Ohm Resistor
6 CRt1 E-587-15 IN4004 Diode

Ret. W-1251- Schematic

5



SN LY

OFSIGEAYION KO,
DESIGKAY]

cl

2,63

cd

€5,Ch
¢7-Co9
cin

ot
c12,0i0
cl4
€is
cla
G1?

18, c19
can, 2t
222

c23
€26
c2s
G226
c27
c28
c29
€30
$31
c32
€33
€34-C38
€39,c40

€41,c42

£
r2
R3
RS
RS
26
r7
R3
r9
R10

28
R29
R30
R31
¥32
®33
R34
R33
R36
R37
®38
®39
840
r41
R$2-R&46

VR 1

DEBCRIPTION LIST
e

DESCRIPTION
8.8 UF @ 2av,
TANT

.01 UF

47 UF @ 1bv
27 PR,Sh

W01 bF

4.7 CF 0 25y,
TANT

1000 Pr
LIS

47 P

150 PR

220 re

4.7 UE v 28V,
TANT

RORENUS

vl UE

4.7 LE & 25V,
TART

L0t tF

4700 UF @ 25Y
100 PF

100 PF

0.1 tF

.01 LF

a70 UF ¥ v
1000 UF @ 16V
+33 UF

0.1 ur

.05 ur

820 PF

4.7 UF @ 25V
TANT

.22 UF

560 OHM
47K OHM
910 OHM
5.6K ONM
62K OWNM
10K OHM
82K ORM

180K OHM
390K ONM
2.2 OHM
1 NHM

430 OHM
220 OHM
470 OHM

PHAN. POT O-1K 1/2W

DESIGNATIUN NO,

p1~03
04,05

08
87,08
o9

Ll,12,1)

XUl
XU3, KUb

41
42

TP1-TPS
LED 1

HEATSINK P/0 U8
REATSINK P/O UGS
SCREW P/O USB
woT P/0 US
SCREW PO U9
NUT P/O U3

STAR WASHER P/0 U8B

P/0 U8,U9
swl

X1

DESCRIPTION
184608
1NL004
vaRi30
1NG0DS
1N9588

285305

2N&403

2N3904 NPN
IN6403 PNP
2N3804 NPN
284403 PNP
25305 NBN

HMC 4801
L5373
£PROM
Ls10
LNA29F -4
LM 3900
TDA 2002
MC 7805

10 UH CHOKF

40 PIN SOCKET
28 PIN SOCKERT

045 PIN
«045 PIN

TEST POINT
MV5254

60308-TT
610038
SCREW 6-32
NUT 6-32

SCREW 4-40
NUT 4-40

INSULATOR
SWITCH P.C.B.

3.579 MRz

R/PROM

o

Ca

she

i

DESC

RIPTION

27 PF,5%
47 PF

100
150
220,
300
320

PF
PE
¥
PE
pe

3000 P¢

201

.05
g.1

.22
.33
bo?
TANT
6.8
TANT

uFf
uE
Uk
uF
uf
UF @ 25v,

Uf a 25y,

7 UF 8 16V

470

neE @ 6v

1000 UF 2 16v
4700 uf @ 25v

1 OWM

2.2

[LL]

68 OHM
82 QHM

100
120
180
220
30
470
560
910

OHM
OHM
OH#
OHNM
QHM
.1}
QOHM
OHM

1K OHM

2.7K OHM
3.3k OHM
5.6X OHM
7.5K OHM
9.1K OHM

10K
16K
24K
39k
47K
62K
az2x
100K
120«
130k
180K
200K
390k
470K

OHM
OHM
OHM
OHM
OHM
oHm
OHM
OHM
OHM

=
-t
<

O e a e s l

P

b RS b b b b Gl ad b had b ok 3 (3 3 e RIAN A A AN o ok ek h s A 3

CROSS REFERENCE LiST

DESIGHATION HO. PART NOS. DESCRIPTION ary DESIGNATION NO. PART WO3.
€5,04 0360~00800~0052 PHAN. POT O-iK (/2W 1 vR1 (360~00904-0003
c14 0340~00800-0027
€28 0360-00800~0046
c1s 0360-00800-0053 184406 3 p1-03 103E~00002-0006
g;: g;:g*gg:gg-gg:; 184004 4 04,D5,07,08 103€-00003-000%
- - VR 330 1 06 0360-00801-0007
£34-038 0360-00800~0004 1N9588 ZENER 1 113 103E~00001-0002
11 4360-00800~0036
€2,C3,07-Cy, 0340-00800~-0005 IN39T4 NPN 2 a3,4as 104E-00001-0006
¢18,¢19,c23, 2N4403 PNP 3 @2,04,46 104€-00002-0006
cas IN5305 BARL NPN 2 a1, a7 104€~00007-0003
€33 0360-00800-0004
¢12,c13,c20, 0340~00800~0058 741510 1 us 0360-00863-0046
c21,¢27,¢32 7415373 1 u2 0360-00803-0059
C41,042 0360~00800-0057 MC 6803,MPU 1 U1 0360-00803-0048
c31 0360-~00800~0059 ING29E-8,DAC 3 ué 0360-00803-004%
c10,¢7,022, 0360~00800-0008 LK 39500,0P AMP 1 u? 0360-00803-0002
€39,¢40 TOA 2002,AUd ANP 1 ug 0360-00803-0009
€ 0360-00800~0048 MC 7835,+5V REG. 1 ue 0360-00803-0050
te 0360-00800~0042 INDUCTOR 10 UH 3 L1,L2,L3 0360-00804-0031
€29 0360-00800-0021
c3n 0360-00800-0044 28 PIN IC SOCKET 2 U3, xuée 0360-00804~0028
t24 0360-00800~0023 40 PIN IC SOCKET 1 xu1 0360-00804-0018
839 100E~00005-0002 .045 §a. PIN 15 41 0017-00033-0480
r33 100€ -00005~0003 .045 5a. PIN 32 0017-00033-0480
R23 100E-00005-0029
R11 100€ -00005-0031 TEST POINTS 5 TP1-1P% 0017-00007~0131
R1D 100E~00005-0033
R28 100E-00005-0035 LED MV5256 1 LED 1 0360~008064-0015
R2¢ 100E-Q0005-0039
R61 1006~-00005-0041 HEATSNK,6030B-77 1 P/0 U8 0360-00804~0010
R4O 100E~00005-0050 HEATSINK,61008 1 PIO U9 0360-00804~-0032
R62-R46 100€-00005-0051
R1 1006-00005-0056 NUT 6 X% 32 1 PIO u8 7017-00103-0005
R3 100E ~00005~005% SCREW 6 X 32 1 P/IO uB 0017-00101-0339
R17 100E-00005-0061 - -
NUT 4- 40 1 P/G U9 0017 - 00103-0002
R15,R16,R22 100E-00005-0071 _ y v \7-G0101 -G73 |
R18,119 100£-00005-0074 SCREW 4-40 Pro us oo °
R4 100€~00005~0082 STAR WASHER 1 Ps - -
a3 190s -0000a-a08s s 0 U9 0017- 00104 - Q0T
R12 B~ -0087
R6,RE,R20 :335_33332_3353 INSULATOR, THERMAL 2 PIO uB, U9 0U17-00042-0319
R21 100E~00005~0165
R35 100£-00005-0097 SWITCH 1 sw1 0017-00032-0038
R14 100E -00005-0102 CRYSTAL,3.579 MHZ 1 X7 0360-00804-0019
R2,R9,R27 100E-00005-0104
RS 100E ~00005-0107 P.C.B. 1 ADBO-91603-C000
R7 100€-00005-0112
R25,R26,R31 100€-00005~0115
R29 100£-00005-0118
R30 100E-00005-0119
R34 106E-00005-0122
R32 100E-00005~0123
R33,R37 100E~00005-0130
R36 100E~D0005-0132
]
. t
i
i
REVISIONS
PROJECT ENG:  D. MACDONALD USED ON Gty | MIDWAY MEB.50
DO NOT 5CALE DWG J”v-n wFULL NO.REQD | PER FRANKLIN PX  1LL
DIM TGLERANCES S
-ERa PART NO
UNLEss rEcIIen CHEAP SQUEAK PC BD. ASSY.
ST [rowms | MOSt - 001¢ - <048

ol /18/84

AOBC~91803—~C000




DESIGNATIOGN LIST

DESIGNATION NO. DESCRIPTION
(] .01 MF 500V
R1-R60 2K 5% 1/4w
R61-R69 2.2M 5% 1/4W
R70 2K SX 174w
R71-R79 20K 5% 1/4w
at-a3 MCR106-1
Q4-a7 2N5060
a8-a10 MCR106-~1
at1-a14 285060
a15-g17 MCR10D&~1
Q18-a21 2N5060
Q22-Q24 MCR106-1
a25-@32 2N5060
a33-a35 MCR106~1
Q36-039 285060
Q30~-042 MCR106-1
a63-Q46 2N5060
Q47-Q49 MCR106~1
250-Q53 2N5060
@54-Q56 HCR106-1
Q57-260 2N5060
Ut-U4 MC145148
3 28 PIN WAFER CONN.
)2 23 PIN WAFER CONN,
J3 28 PIN WAFER CONN.
J4 17 PIN WAFER CONN,
TP1-TP3 TEST CLIP
LABEL
JUMPER, 22 AWG
P.C. BOARD

‘Lvd

ONION3d

Q3AH3I83IH SL1HOIE 11V
00 "94W AVMAIN AlIvda €861 D

L

14

23

J2

R29
RO
RZZ
R76
R735

—
—
s |
| |
- |

-
~
L3

RHQ
R&7
Ro6
R6S

<
<
-

ooooo ojg

|

~
I

Rz

N <o 0
3 = ®

pooe

-
I3

LI

[} —

A0, fag

Tl 1 ﬂw[’“

! [HITHI

TP1

—3

R36

FI
1 000

-~
Yo

I,TPZ

GND

L

TP:; UUDD U

2

 masien

R6D

RS8

R5¥
RS1
RS7

Q
2

R

Q3s Q3s

-

] -
a»n

338 l
gallNRt]

A084-51613~A000

II%IO
o o
o o
I'oo
5 o
,a,,:m
o2
2 °
o o

)]

as

Q3

(131

a5

| o
ca M 28 CROSS REFERENCE LIST
24 I
BALLY'S MIDWAY'S
O — DESCRIPTION Qry DESIGNATION NO. PART NOS. PART NOS.
o .01 ME SO0V 1 ¢1 E=~00586~-0065 0360~00800~0013
2.2M 5% 1/4MW 9 R61-R69 E-00105-0256 0062-33983=-1%X1%
O 2K S¥% 1/4MW 61 R1-R60,R70 E-00105-0237 0062-19383-1XXX
20K 5% 1/4M 9 R71~-R79 E~-00105-0242 0062-24183-1XXX
o MCR106-1 24 Q1-03,Q8~a10,215~ E-00585-0029 0360-00802-0009
Q17,@22-224,633~
Q35,040~@42,047~
Ll 1 Q49,Q54-Q@56
o i 2N5060 36 Q4~Q7,611-14,3218~  E~00585-0014 0360-00802~000S
azs @21,Q25~632,Q36-
Q39,Q43-046,Q50~
G Q53,Q57-Q60
28
&) l I l MC145148 4 ur-us E-00620~0037 0360~00803-0013
fn‘ 17 PIN WAFER CONN. 1 Jb& £-00715-0013 0151-00030-17x8B
23 PIN WAFER CONN. 1 J2 £-00715-~0014 0151-00030-23x&
28 PIN WAFER CONN., 2 41,43 E~00715-0004 0151-00030-28x8
O TEST CLIP 3 TP1-TP3 P-05399 0017-00007-0131
039 LABEL 1 0017-00081-0097
JUMPER, 22 AWG 99 M-1777-126 0069-230xX~-XBKX
P.C. BOARD 1 P-02948-0301 AOB0-91613-A000
@) ——
Qes
L !
o 1
253
8 AS~2518-23
LAMP DRIVER
D AS
¢ a nsﬂ:c:!b«v _ﬁ_i,._j’::
. REVISIONS
FROJECT Ene - JSED o (Bully | MIDWAY MFB. GO,
DO NOT -~ a1 DV HEAT THEAT FULL MO REQ‘D | PER FRANKILIN PK (IS
)n’:‘::{LEfAn‘%'ﬁ o m — L LAMP DRIVER PART NO
Lo L L0 i ASSY DWG MOS5I ~ 004 - A04
e o 05731783 AQ084 -916(13 - A000




DESCRIPTICN JACK PIN  WIRE COUR TRANSISTOR PPSCRIPTICN JACK PIN WIRE COLCR
RT. ARROW SPCL. J3 2 95 ’ o4 BUMPER BOTTCM Js 11 78
BALL IN PLAY J2 22 62 . o3 BMPER MIDOLE J5 12 80
BALL RELEASE J1 5 48 Q8 BUMPER TOP J5 10 85
BONUS 2K n 23 12 Q19 CDIN BOX LOCKXOUT J2 8 36
BoNUS 4K J 3 a5 FLIPPERS -

BONUS 6K J3 17 13 Q17 GATE JS 7 91
BONUS BK J3 1 93 ot SIDE RETURN KICKER 5 5 95
BONUS 10K J1 14 67 016 KNOCKER J2 5 8s
BONUS 12K N 2 52 012 QIHOLE J5 13 687
BONUS 14K J3 16 p-] ol BALL RELEASE JS5 14 a3
BOMUS 16K J3 9 15 o3 SAUCER LT. J1 3

BONUS 18K n 15° k) § o SALCER RT. Ji 2

BONUS 20K n 16 15 » SLINGSHOT LT. - JS 9 n
BONUS 40K n 7 34 olc SLINGSHOT RT. Js 15 74
BONUS 60K J3 27 40

BONUS SPCL. 3 4 14

CREDIT INDICATOR I3 13 15

GAME OVER BACK BOX J2 11 95 NOTE: TRANSISTORS ARE SE9302 OR ECUIVALENT.
HIGH SCORE BACK BXOX J2 23 97

LT. KICKER ARRCM J3 23 98

MATCH J2 8 82

MOTOR CONTROL J3 3 81

RT. MUSHROOM ARROW J3 10 91

LT. MUSHROOM ARROW J3 21 64

SAICER LT. 10K . J1 18 58

SAUCER LT. 20K N 1 a WIRE COLOR COCE

SAUCER LT. 30K J3 26 43 -

SAUCER LT. 40K b 1 10 1 ~ RED R~ 6 - BROWN -BR-
SAUCER LT. S0K n 19 (] 2 - BLUE ~BLU- 7- o
SAUCER RT. BOT. 30K n 9 43 3- o 8- ORA’B mm-a—
SAUCER RT. MID. 30K J3 5 36 i - YELLOW 9 - GAY
SAUCER RT. TOP 30K J3 12 2 5 - matmml - 0 - N0

SPSA BACK BOX J2 21 47 3- TRACER
SPSA P:_‘trn:w J2 26 91 1- Jnunsrmm

SPCL. RT. LITE J1 24 50 5 - "m"'am_' BODY COLOR

THUMPER BUMPER TOP & MID. J1 10 32 smw. mso - mrrr-:“m CoLoR
el 32 10 3 ) 51 ~ WHITE-RED
2 J1 17 57
x b1 8 51
& J3 19 (Y
5x J3 15 53
VALUE DOUBLE I3 20 7
VALUE TRIPLE - J3 18 56

NOTP: ** INDICATES MCR 106-1 ALL OTHERS ARE-
~-2N5060 OR EOUIVALENT.
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DESIGNATION

LIST

DESIGNATION NO.

cl
c2

R1

R2

R3

R4

RS

R6

R7

RS

R9

R10

R11

R12

R11

R14

R1S

R16

R17

R13

R19

R20

R21

R22

R23

R24

R25

RZ6
R27-R33
R34
R35-R40
R41

R42
R43-R48
R43-R54

VR1
Q1-06
Q7-Ql2
Ql3-q20
ul

DSl

DESCRIPTION
.01 MF 25V
.01 MF 500V

100K CHM 1/4W
2.2K OHM 1/4W%W
100K OHM 1/4W
2.2K OHM 1/4wW
100K OHM 1/4W
2.2K OHM 1/4W
100K OHM 1/4W
2.2K OHM 1/4W
100K OHM 1/4W
2.2K OHM 1/4W
100K OHM 1/4w
2.2KR OHM 1/4WwW
1.5K OHM 1/4W
300K OHM 1/4wW
1.5K OHM Ll/4W
300K OHM 1/4wW
1.5K OHM L/4W
300K OHM 1./4w
1.5K OHM Ll/4W
390K OHM 1/4W
1.5K OHM 1/4W
300K OHM 1/4W
1.5K OHM 1/4W
300K OHM 1/4W
1.5K OHM 1/4W
JOUK OHM 1/4W
1.2¢ OHM 1/4W
100K OHM 1/4W
300K OHM 1/4W

53
52
52
5%
5%
5%
52
52
5%
5%
5%
52
52
53
52
5%
3%
52
5%
5%
S2
5%
5%
5%
5%
5%
°z
52

58

39K OHM 1/4W 5%

240K OHM 1/4W
9.1K OHM 1/4W

53
52

20K OHM 1/4W 52

IN3IO4SA
MPS-A42
2N5401

MPS-A42

MC14543

6 DIGIT DISPLAY

PANEL

DESIGNATION NO.

DS1MH

Ji

TP1-TP3

AGB0-91491-A000

DESCRIPTION
TACK~SCREW RPLCMNT
DISPLAY MTG. TOP
DISPLAY MTG. BOTTGM
PRESSURE SENSITIVE
TAPE
BUMPER
.045 SQ. PIN
TEST POINTS
JUMPER TIN 22 AWG

6 DIGIT DISPLAY

A0B4-81401-A000 AS~2518-21 -

™

L)

17
m El
10

o e

33

20 4532
TP
L

ACHECH S

——— R33
" oTP2 Un n
HY R ©
jgvm i

6 DIGIT DISPLAY

Qe 1 G
IJPQQQMMMJ

[- %]
~ o«

il

CROSS REF. LIST

DESCRIPTION

.01 MF 25V
.01 MF 500V

1.2K 1/4W 5%
1.5K 174w 532

2,28 1/4wW 5%

9.1® L/4wW 5%
20K 1/4W 5%
39K 1/4W 5%
100K 1 /4W 5%
METAL FILM
240K '/4W 32
300K 1/4W 52

iN30434

2NS401

MPS-A42
MC14543

6 DIGIT DISPLAY

DSi MTG. HDW

TACK-SCREW RPLCMNT

DISPLAY MTC.
DISPLAY MTG.
BOTTAQM

PRESSURE SENSITIVE

TAPE

BUMPER

.045 sQ. PIN

TEST POINTS

JUMPER TIN 22 AWG

€ DIGIT DISPLAY

b~ ~ ke O

—_ O

DESIGNATIORN NO.

Cl
c2

R27-R33

R13, R15, R17, RI9
R21, R23, R25

R2Z, R4,

R12

R43~-R48
R49-R54

R41

R1, R3,

R6, RE, RO

R%, R7, RS9

R11l, R34

R4 2

rRi4, RIE, RI18, R20,
R22, 1®24, R26, R35-

R4 G
Vi1

Q7-Q172

Ql-Q6 Q13-Q20

Ul
DS

DSIMH

J1

TP1-TP3

PART NUMBER

0360-00800-~0005
0360-00800-00173

100E-00005-0063
100E-00005-0065

100E-0000%-00869
100E~00005-0087
100E-90005-0095
100E-0000%-0102
LOOE-00004-0011
100E-00005-012%
IN0E-0000S5-~-0127
I1D3E-WQVQi-0028
104E-00002-0007
104E-00U0G1L~-0016
0360-00803-0014
0360-00804-0016
0095%-00900-0000
0617-00042-0155
0017-00042-9156

A617-0081-0095

0017-00041-0598
0304-00804-0010
0017-00007-0131

117E-00001-0001

PCB. AD80-91491-A000
REVISIONS
PROJECT ENG. A. AARSTAD
— — _— Bty | MIDWAY MFG. CO.
5 -k FULL FRANKLIN PK (I -

1M TOLERANCES S 7 : of SR -

UNLESS SPECFIE |

e nenes ASSEMBLY DWG. SIX DIGIT DISPLAY |PART MO
L S e FINBH MOS5! — 00114 -AQ28
ST e U2 A0B2-91491-A000




DESIGNATION LIST

DESIGNATION NO. DESCRIPTION

o} .01 MF 25v

c2 -01 MF so0v

R1 100K OHM 1/44W 5%
R2 2.2K OHM 1/4W 5%
R3 100K OHM 1/4W 5%
R4 2.2K OHM 1/6MW 5%
RS 100K OHM 1/44W 5%
R6 2.2K OHM 1/44W 5%
R7 100K OHM 1/4W 5%
RS 2.2K OHM 1/4w 5%
RG 100K OHM 1/4W SX
R10 2.2K OHM 1/4W 5%
R11 100K OHM 1/4W S%
R12 2.2K OHM 1/4W 5%
R13 1.5K OHM 1/4W 5%
R14 300K OHM 1/4W S%
R15 1.5K 0OHM 1/4W 5%
R16 300K OHM 1/4W 5%
R17 1.5K OHM 1/4W 5%
R18 300K OHM 1/4W 5%
R19 1.5K OHM 1/4W 5%
rR20 300K OHM 1/4W 5%
R21 1.5K OHM 1/4W 5%
R22 300K OHM 1/4W 5%
R23 1.5K OHM 1/44 5%
R24 3G0K OHM 1/4W 5%
R25 1.5K OHM 1/4W 5%
R26 300K OHM 1/4W 5%
R27-R33 1.2K OHM 1/4W 5%
R34 100K OHM 1/4W 5%
R35-R40 300K OHM 1/44% 5%
R4 39K OHM 1/4W 5%
R&42 240K OHM 1/4W 5%
R43-R48 9.1K OHM 1/4W 5%
R49~R54 20K OHM 1/4W 5%
R55 9.1K OHM 1/4W 5%
R56 100K OHM 1/4W SZ%
R57 2.2K OHM 1/44W 5%
RS8 300K OHM 1/44W 5%
RS5S¢ NOT USED

R6C,R61 T.5K OHM 1/4W 5%
R&2 300K OHM 1/4W 5%
R63 150K OHM 1/4uW 5%

DESIGNATION NO, DESCRIPTION
CR1,CR2 1N4T48

VR1 1N3045A/110V ZENER
Q1-aé MPS-A42

Q7-Q12 2N5401

Q13-a20 MPS~-A42

621 2N5401

a2z MPS-842

Ut MC14543

DSt DISPLAY ASSY

J1 10 PIN WAFER KK-156 (2)
TP1-TP3 TEST LOOPS

7 DIGIT DISPLAY PCB
BUMPER

9

[0 =M= S e eI eI e

9

Q21

a1z

on

Qio

Q9

a7

Ré1

t—-DS1

BALLY'S MIDWAY'S
DESCRIPTION aTyY DESIGNATION NO. PART NGS. PART_NOS.
.01 MF 25V 1 ¢ E~-586~85 0360-00800-0005
.01 MF 500V 1 c2 E-586-65 0360~00800-0013
. .. yevaree d
= 4 R 1.2K 1/4W 5% 7 R27~R33 E-105-222 100E-00005-0063
O . e i - 1.5K 1744 5% 9 R13,R15,R17,R19 E-105-229 100E-00005-0065
' 3 750 R21,R23,R25,R60
= s 2 R61
8 D 8 et 2.2K 1/4W 5% 7 R2,R4,R6,R8,R10 E-105~287 100E-00005-0069
P} B 3 @ R12,RS57
s O 3 B 9 9.1K 1/44 5% 7 R43-R48,R55 E-105-228 100£-00005-0087
f T 3 = 20K 1744 5% 6 R&9~R54 E-105-242 100E- 00005-0095
: 0 s o 39K 1/4W 5% 1 R41 E-105-231 100E- 00005-0102
€ 2 g 100K 1/44 5% 8 R1,R3,RS,R7,R9, €-105~331 100E- 00001 -00I|
FR SN Gy R11,R34,R56
g D s ot 150K 1/44 5% 1 R63 £-105-248 100E -00001 -0120
CI e D Sa 240K 1/4M 5% 1 R42 E-105-271 100E-00001 -0125
: D 30 B9 3 KEY - PIN 14 300K 1/4W 5% 15 R14,R16,R18,R20, - E-105-227 100E-00001 -0127
g 3 B R22,R24 ,R26,R35~
N E §< R40,RS8,R62
» I3y B 3 ‘
s D s = & 1N3045A /110V ZENER 1 VR1 E~598-7 103E-00001-0028
2 D : g 4148 2 CR1,CR2 E-S87-14 103E-00002-0005
o=y § 2
& = . 2N5401 7 Q7-412,Q21 E-585-32 0360-00802-0006
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- D 'E
2 — “e MC14543 1 u1 E-620~38 0360-00803-0014
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P v | E EQ DS1 MTG. HOW
: E & b TACK - SCREW 2 0095 -009C0-0000
g D s v REPLACEMENT
I $ éf 3 DISPLAY MTG. TOP 1 P-2399 0017-00042-0155
[?, 3 & = DISPLAY MTG. 1 P~2399-1 0017-00042-0156
5 =3 Seoy BOTTOM )
~ [ T PRESSURE SENSITIVE 0017-00081-0095
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BT Y
= BUMPER 1 R-206-9 00I7-00041- 0598
10 PIN WAFER KK156 2 Ny E-736-10 0151-60031-10x8
TEST LOOPS 3 TP1-TP3 P-5399 0017-00007-0131
7 DIGIT DISPLAY 1 P~2948-424 AD80-91617-A000
PCB.
- — T ~ ~ REVISIONS
PROJECT ENG. D. MACDONALD USED ON @‘& | MIDWAY MFG.CO
DO NOT LTan OV, HEAT TREAT SeaLe NO.REQ'D FRANKLIN PR 1Li ) )
. FULL : | PER ‘
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. » A4: MPU MODULE
REFERENCE BALLY
ITEM DESIGNATION PART # DESCRIPTION
1 A4 (see note 1) A0B4-91624-AA40 MPU Module Completa.
2 A4 (see note 2) AQB2-91624-A000 MPU Module less Program
Memory, U1-8 incl.
3-32 See Schematic Resistors, See schematic
for vaiue
33 C14,C15 E-00586-0067 Capagcitor, 470 PFD, 1kv
34 Cc18 E-00586-0088 Capacitor, .05 MFD, 16V
- 35 C16 E-00586-0081 Capacitor, .1 MFD, 100V
36 C4,C5 E-00586-0073 Capacitor, 4.5 MFD, 25v
37 C3, C8-C13, C17, C81 E-00586-0085 Capacitor, .01 MFD, 25v
38 C79, C41-C67 - E-00586-0083 Capacitor, 470 PFD, 50V
39 C19-C31, C78, C33-C40 E-00586-0082 Capacitor, 390 PFD, 50V
40 C1,C2, C88-C77 E-00586-0084 Capacitor, 820 PFD, 50V
41 C32 E-00586-0077 Capacitor, 3000 PF, 1 kv
43 Q5 E-00585-0023 Transistor PNP (MPS-3702)
44 Q1,Q2 E-00585-0031 Transistor (2N3904}
47 CR44 E-00587-0006 Diode {IN40O04)
48 CR1-CR7, CR11-CR43, E-00587-0014 Diode (IN4148)
CR45-CR49, CRS52
49 CR8 E-00679 LED {Green)
50 VR1 E-00588-0008 Diode Zener (8.2V, IN9598)
52 L1, L2 E-00604-0003 Inductor, 22 Micro Hy.
53 ut2 E-00620-0004 Timer (555)
54 U9 E-00620-0005 Quad 2 Input (4011)
55 U9 E-00620-0028 MPU I.C. (6800)
56 U10, U1 E-00620-0029 PIA 1.C. (6820)
57 ur E-00620-0030 RAM I.C. (6810)
59 U20 E-00620-0032 - HEX Buffer 1.C. {145028)
60 U4, U1a E-00620-0033 HEX Inverter (4049B)
61 uis E-00620-0034 Quad Memory Drive (MC34581 )
62 U16 E-00620-0035 Dual Monostabie (9602)
64 u17 E-00620-0041 Quad 2 Inputs (74LO0ON)
65 us E-00620-0042 RAM (C MOS, PS101L-3)
68 BT1, BT2, BT3 E-00628-0003 Battery
70 S33 E-00658-0001 Push Button Switch
71 S$1-88, S9-S516, S17-S24, E-00677 DIP Switch
§25-S32 :
@’ 73 E-00712 24 Pin Socket
74 E-00712-0001 40 Pin Socket
75 E-00712-0003 22 Pin Socket
/ 77 J2 E-00715 15 Pin Wafer Connector
: 78 J1 E-00715-0004 28 Pin Wafer Connector
/ 79 3,05 E-00715-0017 16 Pin Wafer Connector
/ 80 J4 E-00715-0018 19 Pin Wafer Connector
) 81 J5 E-00715-0024 17 Pin Wafer Connector
|
‘ i ! » ~ NOTE: Order replacement memory chips U1-US. specifying game, socket and part number stamped on chip.
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