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I. INSTALLATION
Assemble the game as follows:

Bolt legs to cabinet. Boit back box to cabinet. Use flat washers under boit 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 circuit assembilies.

On all games there are certain items that should be checked after shipment. These are visual
inspections 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 assembiies.

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 tiit on teft side of cabinet near front door.

3. Ball tilt above plumb bob tilt. Insert the smalier ball (15/16" dia.) into the ball tilt assemblﬁy,
and adjust the bracket so the ball will roll free to contact the switch blade, if front of cabinet is
raised.

TRANSFORMER CONNECTION INSTRUCTIONS

E-122-125 TRANSFORMER WIRING FOR 220/240 V., E-122-125 TRANSFORMER WIRING FOR 115/120 V.,
50/60 CYCLE INPUT. 50/60 CYCLE INPUT.
(7 Ly ™ L —
_ 5 o o
0 OO0 OO0 O O 00 00 OO0
FOR 220/240 V., 2 4 6 8 10 12 Z 4 & B 10 12
RED LEAD. N1 3485 7 9 11 143 5,]% 3;18
O O O 0
/ FOR 115/120 V. INPUT,
TIE LUG 3 AND ....__JO & = TE LUGS 1 AND 3 = el
TELUGSAND TOGETHER. HEAVY RED LEAD, ——
FOR 128 V., TIE LUGS 5 AND 7
FOR 240 V.. PUT HEAVY TOGETHER. PUT HEAVY
YELLOW LEAD ON LUG 7. YELLOW LEAD ON LUG 5.
FOR 220 V.. PUT HEAVY FOR 115 V., TIE LUGS 9 AND 11 TOGETHER.
YELLOW LEAD ON LUG 12. PUT HEAVY YELLOW LEAD ON LUG 9.
VARISTOR. BALLY PART ND. £-713-1, VARISTOR, BALLY PART NO. £-713,
LOCATED IN CABINET, MUST BE USED LOCATED IN CABINET, MUST BE USED
FOR OPERATION AT 220 V. OR 240 V.A.C. FOR OPERATION AT 115 OR 120 V.A.C.

FIGURE . TRANSFORMER
(PART OF POWER—TRANSFORMER MODULE A2, LOCATED IN BACK BOX}).

1




Il. GENERAL GAME OPERATION

Place ball into playfield by outhole.

Coin game. Coin should be rejected. Plugin 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 Game 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 outhoie kicker to serve the ball to the shooter alley. The 1st player-up lite is lit. A
game-up tune* is played to announce play-readiness. The bonus score is advanced {o 1000
points.

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

Shooting the ball initiates play. Rebound switches score 10 points. Thumper-bumpers, when
not lit, score 10 points.

The game awards all points earmned by the player. If spinner is turning and scoring when the ball
hits a target, the spinner and the target scores are awarded.

When the ball enters the outhole, the bonus score is added to the totat score. The player-up
and/or ball in play on the back box is advanced one position. The bonus score is advanced to
1000 points. The outhole kicker serves the ball to the shooter alley and play is resumed. This
continues until each player has played the aliowable number of balls per game (adjustable).
At this time the ‘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 1s
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 and the bonus is set to
1000 points before the game serves the extra ball for play.

At the end of the game, a ‘High Game to Date’ is altemnately flashed with all 4 player scores. If
the ‘High Game to Date’ is beat, this feature” awards free games.

Tilting the game results in loss of a ball. The flippers, thumper-bumpers, etc., 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 normai 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 a time delay occurs. The purpose of the time delay is to discourage unnecessary
abuse of the machine. After the delay, the ‘Game Over’ light lites and the power-up tune is
played. The time delay occurs anytime one of the slam switches is made to contact. There is
one factory installed slam switch on the front door. {Any number of slam switches could be
installed by the operator, to meet his individual requirement.) The switch should be adjusted to
have approximately 1/16” gap between the contacts. The weighted blade should be adjusted
to attain the desired sensitivity. Decreasing the gap between contacts will make the switch
more sensitive. Opening the gap will reduce sensitivity.

‘Some tunes and features can be disabled by operator if 50 desired. See Back Box Adjustments.
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Ill. 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 simultaneously. An identification number, 05 to 11 appears on the Match/Ball
in Play window as follows:

05— 0Cto— 40 = Current Credits
*06— 10000 to—999999 = Total Plays (Payed & Free Games)

* 07 —10000 to—999999 = Total Repiays (Free Games)

08— 00 1t0—999999 = Total times 'High Game to Date ' is beat
*09—10000 to—999998 = Coins Dropped thru Coin Chute #1
*10—10000 to—993999 = Coins Dropped thru Coin Chute #2**
*11—10000 to—999999 = Coins Dropped thru Coin Chute #3**

The game displays the first bookkeeping entry if the Seif-Test button (See Fig. Hl1) on the inside
of the front door is pressed nine 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 $33, located on A4, the MPU module in the back box. (See Fig. lll). Any
or all registers can be cleared by alternating between the Self-Test button and the switch
button on the MPU module. 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 once more with the eleventh entry dispiayed causes the game to play the
power-up tune and light the Game-Over light.

*The 10,000.level is pre-set at the factory; can be set 1o Zero, initially, # desired.
“*}if Coin Chute is not used in game, numbser displayed (if other than 00) on Player Score displays has no significance.




#1135-E STRIKES & SPARES
IV. FEATURE OPERATION & SCORING

A. BONUS SCORE FEATURE:

A bonus score of 1000 to 29,000 points may be scored. The game starts with a bonus score of
1000 points. The bonus score advances one step at a time each time the ball rolls through the
top three lanes, hits the S-P-A-R-E targets, or goes through the left or right return lane. The
bonus advances three steps at a time each time the ball goes into the top saucer.

B. BONUS COLLECT AND BONUS MULTIPLIER:

When the ball goes into the outhole, the lit bonus score is added to the player's total score. If the
2X lite is hit, the bonus score is added to the player's total score twice. If the 3X lite is lit, the bonus
score is added three times. If the 5X lite is lit, the bonus score is added five times. A tilt nullifies
the bonus score.

C. ABC FEATURE:

This includes all three top lanes. The two outside lanes, (A &C) score 500 points and advance
bonus one time. The center lane {B) scores 500 points, advances bonus one time, lites spinner
and center thumper bumper to score 1000 points, and controls the automatic strike. The entire
feature controls the bonus multiplier which is explained below.

MULTIPLIER ADJUSTMENT

SW. #30 ON SW. #30 OFF
‘ ABC (LIBERAL) {(CONSERVATIVE)
18T time sequence is completed 2X 2X
2ND time sequence is completed 3X 3X
3RD time sequence is completed 5X, 5000 lite 5X and 5000 lite
and SPECIAL
4TH time sequence is completed SPECIAL Lites SPECIAL
and awards 5000
5TH time sequence is completed SPECIAL SPECIAL

AUTOMATIC STRIKE ADJUSTMENT

This controls the automatic strike on the center lane. When the light is lit, it will score the lit strike
value and advance it to the next position. It is as follows:

CENTER LANE SW. #31
Liberal (On all the time) ON
Conservative (Alternates) OFF
ABC ADJUSTMENT
This will control the spotting or respotting of the Bonus Multiplier lites. It is explained as follows:
SW. #22
Bonus Multiplier Memory (Liberal) ON
Bonus Multiplier Reset (Conservative) OFF

o e - g § ——— e —— =

— )




o

= e————ry
-

3

L)

—_——r -l-]

3

Y )

D

D. SPECIAL REPLAY/X-BALL/NOVELTY MODES:
Switch #14 and #15 give the operator flexibility 1o award a Replay, Extra Ball or score (Novelty)

when a speciat is scored (Outlanes, ABC Lanes, Spare targets, Return Lanes and Strike
Value). The following chart explains the settings.

SW. #14, #15 SW.#140FF SW. #14 OFF

SWITCH ON SW. #15 0N SW. #15 OFF
Positions REPLAY X-BALL NOVELTY
Qutiane Special REPLAY X-BALL 50,000
{Note 1)
Spare Special REPLAY X-BALL 50,000
(Note 1)
ABC Special REPLAY X-BALL 50,000
(Note 1)
Strike Value Special REPLAY X-BALL 50,000
{Note 1)
Return Lane X-Ball X-BALL X-BALL 20,000
| ~ (Note 2)
Scoring Thresholds REPLAY X-BALL NO AWARD

Note 1: 50,000 if Same Player Shoot Again is lit.
Note 2: 20,000 if Same Player Shoot Againis lit.

E. S-P-A-R-E FEATURE:

This feature includes the five targets on the right side of the playfield. Each target scores 500
points and advances the outhole bonus. This feature will control the extra ball and a Special
feature, in the return and outlanes. The adjustment is as follows:

RETURN LANES SW. #24
Liberal (Both ON) ON
Conservative (ALT) OFF
OUTLANES SW. #32
Liberal {Both ON) ON
Conservative (ALT) OFF

F. STRIKE VALUE FEATURE:

TOP SAUCER FEATURE

A ballin the top saucer scores indicated value, advances to next step, scores 3 bonus advances
and kicks out. The scoring is 5000, 10,000, 15,000, 20,000, 30,000, Special. There is a switch to
control the starting position of the strike score which follows as such:

STRIKE VALUE SW. #23
Liberal (5000 lite ON) ON
Conservative (5000 lite OFF) OFF
PIN ADJUSTMENT

Each pin scores 1000 points when lit, 100 when not lit. The pins stay on memory. When the
compiete set of pins are knocked out they will advance the strike value and reset. There I1s an
adjustment to tie some of the pins together. It is as follows:

PIN ADJUSTMENT SW. #29
Liberal (1-3, 2-5. 8-9 tied) ON
Conservative (Separate) OFF

4a




V. GAME ADJUSTMENTS

A. -Playfield Panel Post Adjustments:

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

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

B. Back Box Game Adjustments:

Each game has thirty-two switches located on A4, the MPU module, located in the back box,
that allow play to be customized to the Iocation. See Figure Ill. 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 $1-8, $9-16, $517-24 and 525-32 for easy identification. The “ON"
toggle position is marked on the assembly. Turn off power before making adjustments.

Credits /Coln Adjustments:

The credits per coin are selectable by means of 525-528 for coin chute #2. The switch settings
and resultant credits/coin are as follows:

828 S27 S28 S25 Credits/Coln
OFF OFF OFF OFF Same as Coin Chute #1 Seltings
OFF OFF OFF ON 1/1Coin
OFF OFF ON OFF 2/ Coin
OFF OFF ON ON - 3/t Coin
OFF ON OFF QFF 4/1Coin
OFF ON OFF ON 51 Coin
OFF ON ON OFF &1 Coin
OFF ON ON ON 7/1Coin
ON OFF OFF OFF 8&/1Coin

ON OFF OFF ON 91Coin

ON OFF ON OFF 10/1Coin
ON OFF ON ON 1141 Coin
ON ON OFF OFF 12/1Coin
ON ON OFF ON  13/1Coin
ON ON ON OFF 14/1Coin
ON ON ON ON 15/1 Coin

The credits given per coin are selectable by means of switches 1-5 incl., for coin chute #1 and
switches 9-13 incl., for coin chute #3. Thirty-one different credit ratios are available for each
coin chute. The switch settings and resuitant credits/coin are listed below,

CREDITS/COIN ADJUSTMENTS

COIN CHUTE SWITCHES CREDITS/COIN
#1 (HINGE SIDE) 5 4 3 2 1
OR #3 13 12 11 10 9

OFF OFF OFF OFF OFF  3/2 COINS™
OFF OFF OFF OFF ON  3/2 COINS*
OFF OFF OFF ON OFF 1/COIN
OFF OFF OFF ON ON  1/2 COINS®
OFF OFF ON OFF OFF 2/COIN
OFF OFF ON OFF ON  2/2COINS*
OFF OFF ON ON OFF 3/COIN
OFF OFF ON ON ON  3/2COINS"
OFF ON OFF OFF OFF  4/COIN
OFF ON OFF OFF ON  4/2COINS
OFF ON OFF ON OFF 5/COIN
OFF ON OFF ON ON 5/2COINS
OFF ON ON OFF OFF &/COIN
OFF ON ON OFF ON 6/2COINS"
OFF ON ON ON OFF  7/COIN
OFF ON ON ON ON 7/2COINS"

ON OFF OFF OFF OFF  B/COIN

ON OFF OFF OFF ON B/2COINS®

ON OFF OFF ON OFF  9/COIN

ON OFF OFF ON ON  9/2COINS’

ON OFF ON OFF OFF  10/COIN

“No Credits until second coin is dropped. ON QOQFF ON OFF ON 10/2 COINS®
“*0Ona Credil for first coin. Two Credils for second ON OFF ON ON OFF 11/COIN

coin provided that no scoring ogoured between ON QOFF ON ON ON 11/2 COINS -
1st and 2nd coin drops. I scoring occured, ON ON OFF OFF OFF 12/ CON

second coin gives one credi ON ON OFF OFF ON  12/2COINS’

ON ON OFF ON OFF 13/COIN
ON ON QFF ON  ON 13/2 COINS®
ON ON ON OFF OFF 14/COIN
ON ON ON OFF ON 14/2 COINS”
ON ON ON ON OFF 15/ COHN
ON ON ON ON ON 15/2 COINS®

5
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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 maximum number of credits is selectable by means of
switches 17, 18 and 19. Eight credits limits are available. Switch settings are listed below.

MAXIMUM SWITCHES
CREDITS 19 18 17
5 OFF OFF OFF
10 OFF OFF ON
15 OFF ON OFF
20 OFF ON ON
25 ON OFF OFF
30 ON OFF ON
35 ON ON OFF
40 ON ON ON
BALLS PER GAME: # BALLS/GAME SWITCH 16
5 ON
3 OFF

MATCH FEATURE:

When the Match Feature is ON, a random number appears in the ‘Match/Bail 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 21
ON ON
OFF OFF
CREDIT DISPLAY: CREDITS DISPLAYED SWITCH 20
YES ON
NO OFF

HIGH SCORE FEATURE:

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

AWARD SWITCH 15 SWITCH 14
REPLAY ON ON
EXTRA BALL ON OFF
NO AWARD OFF OFF

MELODY OPTION:

The game is designed to play several melodies to announce power-up, game-up, etc. The tunes are
intended to attract attention 1o the game and increase game usage. The tunes are controlled by
switch 8.

TUNES SWITCH 8
ON ON
OFF OFF

HIGH GAME TO DATE FEATURE.

The game is designed to award free games as an option if high game to date is beat. Each time this
happens, the winning score becomes the new high game 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 GAME TO DATE FEATURE SWITCH? SWITCH®6

No Award OFF OFF

One Credit OFF ON

Two Credits ON OFF

Three Credits - ON ON
b




C. Front Door Game Adjustments:

r 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.
r? Any level from 10,000 to 990,000 can be set, as desired. ltis 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 (I} at one second intervals approximately
five times or until 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, reset to ‘00" and then
hold the credit button in. 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 number ‘02" and ‘03’ on
the Match/Ball in Play display are for the second and third levels, respectively.

High Game to Date Feature:
The game is designed to award free games when ‘High Game to Date’ is beat.

i
)
:
i

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

-
| Any level from ‘00" to 990,000 can be set as described. It is 10 be noted that ‘00’ does not turn ofi
. the feature, as it does on High Score feature. The feature is turned off by positioning switches
~ $6 and S7 to the 'OFF’ position, and '‘ON’ by positioning switches as discussed under “Back
- Box Game Adjustments.
“Can be quickly set to ‘00’ by pressing S33 on the MPU assembly in the back box. See Figure HI.
-
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#1135-E STRIKES & SPARES
RUBEBER PARTS
A R-BM " Din. (2
8. R-521-1 1" Din. 2
0. R-521-3 # Dia. 2
D. f-51-4 2n s (3
E. R-405-3 Flippar (¥4
F R-#id W D 1)
PANEL TOP PARTS
1. Arch Rall M-1T74
Z. Aal Posl (2} C-507
3. Rall Posi Cap (2) c-308
4, Hellam Arch P-BET1-ED
5. Shontar Gawge P-§359-26
6. Ball Gade (L) A-14T3-10
T. Bull Gale (H) R-14TE-1
B. Scroansd Plastics A-2050-134
9, Targel Akiy. (White) (5]  ASE-2811-20
10. Thumpar Cap (2} A-TM3-17
11. Thamnger Cap A-1713-2
12. Plastic Buide |2) C-935-1
13. PlasHc Guite |2) C-93E-1
14, A.0. Wire & Bracked (79 A-2006
145. Spinnar Gete Assy. ASE-Z230.52
16. R.0. Button (10) C-l
17. Ball Auide Wire M-121-73
18. Ball Guide Wira M-121-74
19. Ball Buide Wire (2 M-121-13
0. Ball Guidy Wira M-121-43
Z1. Ball duide Wire M-171-44
2. Huffer Wire {2) M-121-53
23, Minipoad & Aubber ABE-2B3%-1
24, Alpper & Shodt Aasy (2]  ASE-2204-24
25 Curthwoba 'Wire Asey. ASE.28D8-1
CONS. —CONSERWATIVE
MED. —MEMHUM
UB. —LIGERAL
INMCHCATES MOWUABIF PETS
FOR SCORMG ACJUSTHMENTS
[
o
o
0
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RECOMMENDED:

Instruction, Score Cards and Hi

o be used on STRIKES AND SPARES, #1135-E.

3-BALL
REPLAYS
Instructhon Card M-1508-T4-E
Score Card M-1508-74-0) wi'.)
“Score Card WM-1508-T4-B w'J
1 Replay at 320,000
1 Replay at 580,000
EXTRA BALL
Instructicn Card M-1508-74-F
Score Card M-15058-74-BB

1 Extra Ball at 260,000
1 Exira BaH at 570,000

Score feature settings
=BALL
AEPLAYS
[ebuction Card M-1508-74-E
Scora Card M-1508-74-C wiH
"Seire Card M-1508-74-A w'H
1 Replay &l 300,000
1 Reglay at 560,000
EXTRA BALL
Instruction Card M-1508-74-F
Score Card M-1508-74-DD

1 Extra Ball at 300,060
1 Extra Ball at 610,000

"USE FOR END OF GAME REPLAY AWARL: USE WITH INSERT CARDS (7). M-1508-68B
(ALL PLAYFIELD POSTS IN MEDIUM POSITION)

ADDITIONAL CARDS
AEPLAYS EXTRA BALL
M-1508-74-H 240,000 500000 M-1508-74-A4 240000 550,000
M-1SO6E-74-1 280000 5200000 M-1508-74-BB 260,000 570,000
M-1508-74-) 280, 00K} 240,000 M-1508-74-CC 280,000 SO0, 000
M-1508-744% 340,000 600000 M-1508-74-DD 300,000 510,000
M-1508-74-L 380,000 520,000 M-1508-74-EE 320,000 630,000
M-1508-74-M 380,000 £40,000 M-1508-74-FF 340, 000 BE0, 000
M-1508-T4-N 400 000 650 (0 M-1508-74-GG 320,000 670,000
M-1508-74<) 420,000  GBO.OOD M-1508-74-HH 400,000 590,000
M-1508-74-F 240,000 530,000 B80,G00 M-1508-T4-11 4 20, D00 710,000
M-1508-74-0 260000 550000 700,000
M-1508-74-R 280000 570000 720000 m CARD, HOVELTY
M1S0B-74-5 00000 590000 740,000
M-1508-74-T 920000 610000 760,000 | BLANKS (3}
M-1508-74-U0 240000 GI0000 780,000 )
M-1608-74Y 360000 650000 mooeon | High Game io Date Recommended
M-1508-74-W 380,000 670,000 820000 | lovels: (Reset Ferodically)
M-1608-74-X 400,000 650,000 B40,000 3-BALL 620,000
M-508-74-Y 420,000 710,000  BG0,000 5-BALL  580.000

1
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#1135-E STRICES AND SPARES
RECOMMENDED SETTINGS
3-BALL
SPECIAL: REPLAY SW 14 O QN
: 5w 15 O ON
BOMUS MULTIPLIER Sy 22 O QFF
STRIKE VALUE 5000 SwW. 23 O OFF
FLIPFER FEEDER LAME SW 24 O OFF
PIN SFOT 1-3, 2-5,8-2 SwW. 29 ON QOFF
A, B, C, SPECIAL SWwW. 30 O OFF
ALUTOMATIC STRIKE SW 31 ON OFF
OUTLANE SW. 32 OFF {FF
The lollowlng chart gives recommandations for thires typical typs=s of operalion.
J-BALL 5-BALL

REPLAY

Instruction Card M-1508-74-E M-1508-74-E

Score Card M-1508-74-B w/J M-1508-74-A wiH

Major Mode SW. 14, 150N Sw. 14 15 ON

Match SW 210N Sw. 21 0N

High Score to Data Sw B, TON Sw 6, 7ON
X-BALL

Instnaction Card M-1508-T4-F . M-1508-74-F

Score Card M-1508-74-0 w/BB M-1508-74-C wDD

Major Mode Sw. 14 OFF Sw. 14 OFF

Sw 150N Sw. 150N

Malch Sw. 21 OFF Sw. 21 OFF

High Score to Date Sw B 7TOFF Sw. &, T OFF
NOVELTY

Instruction Card M-1508-74-5 M-1508-74-G

Major Moda Sw. 14,15 OFF Sw. 14, 15 OFF

Maich Sw 21 0OFF Sw. 21 OFF

High Score to Date Ew 6, 7 OFF Sw. B, TOFF




VIil. ROUTINE MAINTENANCE ON LOCATION:

Salf-Test routines are writtan into the game deslgn. They are particularly usaful for routing
maintenafics. The tests are descripad below. The lirst test i9 autornatic and oecurs on
power-up. Thistest cavsas tha MPU module Ad to examing it=e If for failures. Sevan flashes of
an LED indicales proper oparatdon. The second series of seli-diagnostic tasts caugos the
MPU tg 'esxercise’ sach of tha other modules in such a way as to maka thair faults, it any,
abvhous. See Figure I and Page ii.

It Is recommended thal thess tests be used several timeas a week to chack out the games
bafora play. If faulls are discovered, they may be correcled on kocatlon if the operator has e
stock of replacemant mocdules. Sea “Troutde Shooting on Location.”

MPLU Mcdula Sef-Test;

At power on, tha LED gn tha MPL} module flashes once. (Flickar-Flash). Aler a pause, it
flashes six more times and goes out, A pewer-up tune is playead to announce game readingss.
This indicales proper MPL operating condltion and successful complation of the powar-up
tasl.

Game Selt-Diagnostic Tests:
1. Prossing the Sal-Tast bution insida the door initiates the Sall-Tesl routine. See Figuras
[Hand V. Al switched lamps flash off and on continuously.

2. Pressing the Sel-Test butlan agaln causes sach diglt on each display ko cycle from 0
thru 8, and repeal continuously,

3. Praszsing the Sali-Test butlon again causes each solensid to be energized, ong at atime,
in a continuouws saquence. Hold both fipper buttons ‘in' during this tesl, The number
appeanng on Ihe Flaysr Scorg displays is the same as the numbar assigned o the
solenpid. The sound of a solenoid pulling-in 2z a8 number appears indicates proper opera-
tion. Tha absance of sound is improper. [f sound iz absent. see Faga 17 for help ln Solangid
identification.

4. Pressing the Seil-Tesl bullon agan causes the MPL 10 search aach swilch assambly for
stuck contacts. If any are lound. the number of the first set encouniered |1s flashed on the
Player Score displays. The tumbar ramalng untl the fault is cleared. Sas Pags 17 for help
in Stuck Switch identification. Other numbers may follow if more stuck conlacts ara prasenl.
If there ara no sluck switches, the MatchsBall in Play dicplay flashes 'Q”

5. Pres=zing the S=H-Test button Sleven more times causes the MPLUD to slep thru the
threshold and bookkeeping lunctions described previously and finally 1o repesal the power-
up test. For maore rapid axit to powear-up, turn the game ¢ff, then on. The game is now ready
to play.

After suceessiul completion of the Seff Diagnostic Test procedures, set the game up for play.
Exorcizse aach rollover, thumpsr-bumper, slingshot, etc.. by harmd until ®ach switch azsam-
By on the playfield has een checkad for proper oparation. If actuating 8 swilch assambly
resUlts In intermillent or no respanse, clean confacts by genlly alosing tham on a clean
business card or piece of paper and wiping until they wipe clean. Regap, if necessary, lo
1/16* Do not burnizh or file Gold Plated Switch Contacts.

IX. TROUBLESHOOTING ON LOCATION

The game is desigred o make troubleshtoling easy, Several simple procedures are given
hergin that cover the greatest percentage of gamea failures. They are writtan foran operatoron
location and reguire module replacement. {Sae Figure 11l] Symptoms and tha action to He
taken are given for each type of problem,

If the problem is more comphcated and is not solved by following this procedure, more detailsd
procedures are availabke frarm Bally, See the Parts List for ordering informatlon.

11

e —

R

Y 3

S D I |

-

—y -3 _1




N —

-h

I I

7

o Ty Y Y O 1 TT1 T3

1

1

_,_

"7

1 T

FIGUREFY  SELF DIAGNOSTIC TEST

ROUTIME
MAINTENAMNCE CHEDK

CORRECT FAULT

FOWER-UM: r
TUAN QFF PLAWER
TUAN (N FOWER

'

LED [ MOQOLILE ML SEE SYMPTOM #1, FAGE 16 .
A4 FLAGHER TX

+ ¥YEG 5

FRESS SELF-TEST BUTTOH
R ]] QN INSIHE QF FRONT DOOR
TG EMTER LAMF DAIVER MODHALE TEST

Y

ALL FEATURE LAMFS LKGHT. N SFE STMETOM #2, PAAE 1S
FLASH [ AND OFF? -

{ e

) PRESS SELF-TEAT BUTTON [ AGA])
TC ENTER DESPLAY CRIVER MODLULE TEST

Y

ALL DISPLAYS COUMT 1] SEESYMPTOM 23, PAGE1S
CHAMKID ta BrOAEOD

=

(3 PRESE GELF-TEST BUTTCM [AGAIN)
TO ENTER SOLENQID DORIYER LE TEST

1

ALL SOLEMOIDE * PUL LK HG SEE SYMPTOM #4, PRGE 16
IM SEQUENCET

{

iy PRESE SELF-TEST BUTTCH {AGAIM]
TO ENTER 3TUCK-SWITCH TEST

MC) . SEE SYMPETOM 5 PAGE 16
ALL SWITCGHES™ OFEN? L

* YES
™ "SOLENCED AMD STUCHK-SWITECH NUMEER IS FLASHED O FLAYER
PAESS SELF-TEST BUTTON 10X SCOAE DISPLAYS AS AR AID 1M TRDUBLESHOOTIHG.
{5 OH TURK POYWER OFF AHD THEM OGN, See page 17,
GAME AEADY TO PLAY. .
AEPEAT EMTIRE TEST IF REPAIE WAS MADE. ] "HOL0 FLIPPEA BUTTONS [N CURING TEST

[ REFER TO
*'-l { "TRCAIBLE SHOOTING ON LOCATION
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24}

28)

A)

J8)

SYMPTOM:

ACTICN:

CAUTION:

SYMPTOM:
ACTION:

SYMPTOM:
ACTION:
SYMPTOM:

ALTION:

SYMPTOM:

ACTION:

Game does not play power-up tune whon power is lumed on, Genaral
Numination is present,

A} Turn power QFF. Open back box, Locate light amitting diode {LELD}
ah MPLU moduie Ad.

B) Turn Power OMN. LED must flash 7X to indicale thal module Ad is
good. Correct flash sgquance is ficker/Hash-pause-and then six more
flashes and LED goas out.

. |f LED doss not come on. orf does not flash, or flashes, but less than
7X, tum off pawer. Replace MPU module Ad.

Replacement MPL Medule must have same Part Number or incor-
rect opmration will reault! See Parts List for MPU Module Par
Numbsr,

Tum power DN,

DY |f game is correct, it is now ready for play., IFgame is not camect, refer
o Module Replacement procedure. {See Parts List.)

Mot all teature lamps light during gamea play.

A) wilth power ON, open front door. Press butlon {Self-Test switch)
ohee. If the game is corract, all leature lamps flash ON and OFF.

B} Carefully raise playfield or open back box to gair access lo lamps.
CY Replace bulbs that do not last.

D} If gamna is comecl, it i5 now ready o play.

E) If game is not correct, turn powar OFF. Raplace Lamp Driver Module
AR Tum power OM and repeat A

F} Hgameis correct, ifis now ready for play.”

) W game ig not comect, tum power OFF. Rgplace MPU module A4
Sae CAUTION, 1€, Turn power ON and repeat A.

H) {f garmne is comecd, itis now ready for play.” if gamais not correct, rafar
to Maodulg Replacement pracedure, (See Parts Lizt.)

Cne or some switched lamps always ON.

Repeat 284, AB, AE, and AF and, if necessary Al & AH.

Display digits improper on one o several, but lass than all Display
Driver meduleds), A1, mproper: One or saveral segments always OFF,
digits motlled or sevaral segments or digit{s) always DN,

A) With power OM, open front door, Press button {Self-Tesl switch)
twice. If the game is correct. each digit on each Display Driver Module A1
15 used/game) digplays tha count 1-8 and & continuously in all & dign
positions. Note defective Display Drvet modules.

B) Tum power OFF,

CAUTICHN: High Yoltages is supplied to thw: Dlsplay Driver Modules,
A1, from the Solenoid Driver/Voltage Regulaior Module A3. Walt 30
seconds lor High Violtage to Bleed Of.

C) RAeplace Display Doiver module(s} Al. Turn powar ON. Repeat A.
D If game is correct, it is now ready to play.* If game is not correct, refer
15 Module Replacament procedure. (See Pans List.)

Al displays improper (al five display Driver modules). improper: Digit]s}
always on or ofl/ segment(s) always on or oH, all displays.

A) Repeat 3AA, and AB.

B) Replace MPU module Ad. See CAUTION NOTE, 1C. Turn power
M. Regpeat &
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SYMPTOM:
ACTION:

SYMPTOM:
ACTION:

SYMPTOM:

ACTION:

" BYMPTOM:

ACTICN:

SYMPTOM:
ACTION:

C} If game is correct, it is now ready to play.” If game is not correct, refer
o Madule Replacement procedure. (See Paris List.)

One ot several displays atways oft.

A) Do das AR AT, and AL,

B) Repeal 3BB and BC, i nacessany.

Solenaid{s) dofes) not pull-in during course of game.

A) With powar ON, open front door, Press button (Sell-Tast swilch)
three times.

B] If game was corract, each solencid would be energlzad. A number is
fashed on the Player Score displays as each solenoid bs pulsed. Mote
any numbars that do not hava the =ound of a solencid associated, Sog
Solennid keniificabion Table, Page 17 and Figurs V.

Cy Carefully lift the playtield {or open the back box] lo gain access tothe
solernoid. Turn power OFF. Inspect the solatowd,

D) If aleadis broken off. repair. Aepeat A & B. fgame is corracl, it is now
ready lar play” If solenoid wiring was corract, turn power OFF.

E) Replace Solgnoid Driver/Vollage Regulalar module A3 See CALL-
TION NOTE 3AB.

F} Repeat A& & AB . If game s correct, iUis now feady to play.” Fgame is
not comecst, el power OFF.

G} Replace MPU modula A4, 3ae CAUTION NOTE, 1C,

H) Repeal A& B, Ifgame is corract, if is now ready 1o play.” If gama iz not
gorrect, refer to Module Raplacement Procadura. (See Parts List.)
Solenoidi{s) always engrgized—Mate: Il impukse solendids (chimes, ball
gjects, slingshots, thumper-bumpers. ele.] are enargized continuously,
they are =subject to damage. Limit roubleshogting $o ong minuke with
power ON, Tollowed ty five minutes with power OFF. Repseal as
hecessary. Bepiace damaged solenoids.

Do 4448 AB, AE, AF and il necessary, Ak and AH.

Feature (Drop Targets, etc.) does not s¢ore.

A} With powar ON, open fronl door. Press buttan (Self-Test switeh) four
hmes.

B} If the game s correct, Match/Ball in Play display would flash '0. IF 3
number appears an the Player Score displays, sog Switch Assembly
Identifeation Table, Page 17 and Figure W,

) Carefully lift the playlield. Locats the switch assemidy identified from
the number, Visually inspact the switch assgmbly. If the contacks are
"shuck’, ragap them to 1/16". See section under ADJUSTMENTS. Repeat
A5 B. Hthe game is correct, ilis now ready laplay? [ game is not correet,
tum the power OFF,

D) Replace MPL modulg A4, Sao CAUTION NOTE 1, C.

E) Hepeat A & B. If the game iz comect, 1 is now rgady to ptay.” If the
gama is nat comect, refer to Module Réplacement Procedure. {See Parts
List_}

Game blows fusa{s) repoatedly.

Seo Modula Replacement Procedure. FO. 5580
T pesser DirCf Swllch QFF gad B Dk

1&




GAME #1135-E STRIKES AND SPARES (FIG. ¥}
SOLENOID IDENTIFICATION TABLE

EOLENOID SOLENQID
SELF-TEST SOLENDID +  SELF-TEST SOLENGID
W IDENTIFICATION # IDENTEFICATICN
43 | CHITHOLE KICKER o LEFT THUMPER BLMFER
02 KNDOCKER o RIGHT THUMPER BUMPER
1.c! SAUCER 10 BOTTOM THLUMPER BLMPER
0d TOME 10 11 LEFT SLINGSHOT
a5 TONE 164 12 RIGHT SLINGSHOT
06 TONE 1040 11 COIN LOCEDUT DOOR
o7 TONE 16,000 (EXTRA) 14 k1 AELAY ([FLIPPER EMABLE)
EWITCH ASSEMBLY SELF-TEST DISPLAY HUMBERS
SELF- SELF-
TEST # SWITCH DESCRIPTION TEST # SWITEH DESCRIPTION

01 TOP'B A.D. LANE 1 &P

gz TOP ' R.O. LANE 22 G PIn

A  TOF A R.Q.LAME 2% FRIM

i RT. FUPPER FEEDER LAME 24 B Pl

Q& LEFT FLUUPFFER FEEDEH LAMNE 22 SPINMER

a8 CREDIT BUTTON 26 a PN

07 TIT (3 27 RN

88 OUTHOLE s L TRRGET

08 COIN HI(RIGHT) 20 R TARGET

10 COIN LLEFT) a0 & TARGET

11 COIN IHMIDOLE) a1 P TARGET

12 SO SIDE TARGET a®  SAUCEA

132 1Q0FT REBOLND as S TARGET

14 50 ET REBOLURND 34 RIGHT OUTLAME

1§ K] LEFT QLITLAME

16 SLAM (2) 15 RBIGHT SLINGSHOT

17 1PIN 17  LEFT SLINGSHOT

18 2PN a4 BOTTOM THUMPER BUMPER

19 3PIN 1%  LEFT THUMPER BUMPER

20 4 PIN 43 RAIGHT THUMPER BLIMPER

17
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#1135-E
STRIKES AND SPARES

OIII.'IIEATEE SWITCH ASSEMBLY
IDENTIFICATION NUMBERS.
NOTE: CAMNET: 07,14

DOOR; s, M. 18
11, 14

[ ] INDICATES SOLENDID
IDENTIACATION NUINBERS.
NOTE: CABINET: M, 05, Od, I?
D0R: 13
BACKEBOK: 02, 14




ASSEMBLY ADJUSTMENTS:

GEMNERAL:

All switeh assemblies consist otigal springs, contacts, separators, plastic twbing and screws
to hold tham to the mounting surface. Before attempting to adjust a switch assembly, make
sLre thal these serews are tight. |f not, tighlen screw closest to the contact end of Ihe leal
spring first. This will prevent the assembly from being securad in such a manner that the leaf
gprings tend to fan out. in general, all leaf springs are adjusted for a 1/16" gap in the open
posilion and 010" overtravel or wipe in the closed positior.*All contacts should be in good
condition, Lnless otherwise instrucled, they should be dry or non-lubricated. All contacts
should be Free of dust and dirt. Contacts, with the exception of the fipper bultan gwitch
gssembligs, are plaled 1o resist corrosion. Filing or burnishing breaks the finish and encour-
ages corrasion. Clean by closing the contacts over a clean piece of paper (g.q. a business
card) and wiping gently until the contacts are clean. For the flipper button swiich assemblies
OMLY: Tarnish can be removed with a contact file followed by a bumishing tool. Seversly
pitted contacts must be replaced as an agsembly. In geheral, contacts need be cleaned or
replaced and adjustad only when they are found to be a source of game malunction.

X. SERVICE PARTS:

A parts catalogue is available upan reguigst. The catalogue is iliustrated and lists alt replaca-
menl parts for each game manufactured by Bally. Requests should be addressed to:

BALLY MANUFACTURING CORPORATION
2640 WEST BELMONT AVENUE
CHICAGO, ILLINOIS 506518

ATTN: PARTS DEFARTMENT

SERVICE HINTS:

Tha Bally playfield has an improved tuff-coat finish with excelient wearing properties. Its life
expectance, as wall as play appeal, can bea extended by pericdic cleaning of the playtield.

DG: Bally recommends you clean your playfield with Wildeat #£125 (Wildcat Chemical Co.,
1333 W. Saminary Drive, FL. Wonh, Texas 76115). Wildeat #1251s a combination cleaner and
palish. Bally has tried and tested this product and found it o be vary effective. It Wildoat #125
is not available, Bally sugoests you ask your Dislributor to arder it. Inspect and hand polish the
Ball in a clean cloth. A chipped ball must be replaced. It can nyin tha finish on the playliskd in &
shiort period of time.

DCN'T: Lise watar in large quanlities, highly caustic cleaners, abrasive cleanets of cleaning
pads on the playfield. Do not allow 2 wax or pelish build up. Waxes yellow with age and spoil

play appeal.
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X|. PARTS LIST
#1135-E STHIKES & SPARES
MISCELLANEOUS PAAT NUMBER
Transtormer (Domesticor Expontl . L. oL e e e E-122-125
Bulbes, #44 L e e e e e ia i ra s E-125-22
ASSEMBLY CQILS
Lo Tl o1 T FO-36-7000
FlipperLeft ERIght {2 .. ... ... ... i e e A-25-500/
24-5050

Knocker ....... .o e i ia e ea e e iae e AR-28-1200
Duthole BioKer . e e e e e e AN-25-1200
ko T L, = A AP AC-27-1300
Thumpar-Bumper () ..o i e e e e e AN-26-1200
TP Ty e AN-26-1200
PLAYFIELD PARTS See Figure I
MODULES
LM DN A . . i i e e e e AS-2518-23
DisplayDriver A1 {(5Used) ... ....... ... ... ... ... ... ... ... .. A5-2518-21
Solenoid Driver/Voltlage Regulalor A3 .. ... .. . e e v i iae e, AS-2518-22
T e - T AS-ZB87-2
Tansformer & RechRiar A2 . . o i it ia e ia AS-2877-1

Rectifier Board (Pat of Al .. ... o i i e e s e ai s e mae s AS-2518-18
REPAIR PROCEDURES/AIDS
Module & Component Replacement . ... oo . ce i ieiie i in i iiniininnns FQ. 560
&0y (Assistance in Diagnostics)
Kit used with R BB . .. o i e e e e e KIT #485

MODULE COMPONENTS
SEE MODLULE PARTS LIST

MCDULE COMFONENT STARTER KITS

{Each Kit containg an assortment of the most needed electronic parts for use in Module repair.}

Kit #490—Recifier Board (Part of AZ)

Kit #503—MPFL Bpard A4 {Less Memory U1-LG)
Kit #432—Saolenoid Driver/Voltage Regulator A3
Kit #4493 —Display Dver Al

Kit #4584 —Lamp Drivar A




AS-2518-17 MPU MODULE
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Ad: MPLU MODULE

COMPONENT PARTS LIST
REFERENCE BALLY
ITEM DESKENATION PART # DESCRIPTHON
1 Ad (see nale 1) AS-2087-9 MFLU Modula Completa.
Strikes & Spares
2 Ad (5e8 nota 2) AS-2518-17 MPU Wodule less Program
Memory, U1-G incl.
332 See Schamali; Hasistorg, Ses achemalic
far valua.
34 18 E-Q0586-0018 Caparitor, .05 MFLCH 100V
35 C16 E-DUS88-0023 Capacier, .1 MFD, 100V
A6 &4, G5 E-00536-0073 Capachar, 4.5 MFD, 25V
a7 3, CGe-C13a, C17 E-00588-0085 Capacitor, .01 MFD, 500V
a8 C14, C15, ©4, C41-C67 E-00536-0067 Capachor, 470 PFD, 1o
J9 C19-C31, C78, C33-C44) E-00536-0069 Capacitor, 390 PFD, 1ky
40 Cy, G2, CoB-CTT E-00S86-0070 Capacitor, 820 PFD, 1ky
41 caz2 E-D0585-0077 Capacitor, 3K FF, 1hy
43 25 E-00s85-0023 Transistor PMP {(MP5-3702)
44 Q21,2 E-00585-0031 Transistor (2ZN3904)
47 CHA4 E-00587-0008 Ciod= (IN4004)
48 CR1-CR7, CAR11-CR43, E-00sa7-0014 DChigde {IN4148)
CR45-CRA8
44 CRE E-D0672 LED {Grean)
B0 VR E-0O508-0008 Dlode Zoner (8.2, INGSOR)
=2 L1, L2 E-QOE04-0003 Inducton, 22 Micro Hy.
03 ez E-Q0620-0004 Timer [555)
Sd L1 E-Q0&20-0005 Chiad 2 Input (4011}
Bh g E-Q0520-0028 MPU LC. (5800}
56 Le, LU E-00g20-00:8 PlA LC. (6820)
57 Uz E-0G520-0000 BAM 1L {8310)
&9 20 E-DOB20-0032 HEX Buffar L.C. (145028)
H U4, 18 E-O0620-0033 HEX Inverter (4045B}
81 L5 E-00620=-0034 Cuad Memory Driver (MC3458L8)
62 L& E-O0520-0035 Dual Monostabks (9802)
654 Li? E-00620-0HM1 Quad 2 lnpunts [F4L00N]
65 L8 E-C0e20-004 2 RAM [CMOS, PR101L-3)
il i} BT1, 812 873 E-0062B8-0003 Battery
Fi] 533 E-QOGSE-0001 Push Button Switch
71 51-58, 53-516, 517-524,  E-O0677 DIP Switch
825-532
73 E-Q0712 24 Pin Socker
Td E-007 120001 40 Pin Sockel
75 E-Q0712-0003 22 P Sockat
TV J2 E-007156 1% Pin Water Connector
78 J4..J5 E-00715-0004 28 Pin Wafar Connector
79 Ja E-00715-0017 18 Fin waler Connectar
ao J1 E-00715-0018 18 Pin Wafar Connactor
m JO E-00715-0023 4 Pln Wafer Connectar
NOTE 1:

YWheer crddating, Tl In dpsh number. For asampla, AS-2887-1: FREEDUM, AZ-2887-2: NIGHT RIGER,
As-2AA7-3: EVEL KMIEVEL, AS-2887-4: EIGHT BALL, AS-2887-5: POAWER PLAY. A%5-28987-6!
MATA-HARL AS-2B87-7: BLACK JAGK, A8-ZBE7-8: LOGT WORLD. AG-2R07-9: STRIKES & SPARES

NOTE 2:

Circle' reipearnanl mamory chipa L1-UE, specilying game, sockel and pan numiber stiamped on chp.
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AS-26518-23 LAMP DRIVER MODULE
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AS5: LAMP DRIVER MODULE
COMPOMNENT PARTS LIST
AEFEREMCE BALLY
ITEH DESIGNATION PART # DEECRIPTION
1 A5 AS-2518-23 Lamp Driver Module, Complete
2 RT1-R79 E-00105-242 Regigtior, 20kn, 5%, W9 W
3 R1-RG0, RT0 E-00195-0237 Rezistor, 2k, 5%, YW
4 RE1-RBS E-I:Ilflmg-ﬂﬂgg {ngsisiqtgf,%hfrﬁ%wﬁmv
E glm, 11 -Gy 4, CHA-0a1 Eﬁﬁsﬂm sc';lerqsﬁén '
Q25=-0132, (k38-029,
C-045, QS0-05D,
Q57-080
T O1-03, 8-Q10, Q15-017T, E-O0585-M2% SCH, MCR106=1
Q22-03724, 330133,
d0-042, 4T-043,
Q5056
B L1-L4 E-0OD820-37 |.C., Decoder, 145148
2 J1, 43 E-QO715-04 28 Pin Wafer Connectar
10 Jd E-OD715-H} 13 17 Pith Wafer Connector
1 J2 E-00TS-M14 23 Pin'wafer Connectar
12 TP, TP2,TFP3 P-05358 Toasl Clip

PO -1 -1 1
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AS-2518-2% DISPLAY DRIVER MODULE
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AT-DISPLAY DRIVER MODLLE
COMPONENT PAATS LIST
REFERENCE BALLY -
ITEM OTY. DESWANATHIN _F.I.F!'I' xr EIESEHINT.]_H
1 1 P-2948-295 P.C. Board, W-845-232
5 d A1, R3, RS A7, RS, A11, R34 E-105-226 Realalor, 100K O
4 T3 R4, Ri5, Ri4, Ao, Rz, E-1D5-F2T Raelalor, 300K O
R24, BRMG, A3S, R3E, RAT,
RA3d, R34, R40
& G R43, R4, A45, R4B, R4T, E-1058-228 Resletar, 9.1K 12
R4z
5 T R13 A15, R17, A1B, A2, E-105-22m FAe=tistar, 1.5K 0
) A3, R25 -
¥ 7 A&7, AzE. FIE’EII R30, K31, E-105-233 RAesfstor, 1 F
A3z, A33
B 1 A1 E-105-231 RAosistar, 28K 1)
o 1 R42 E-10521 Awmsisior, 240K L
10
11 e -1, CE E-508-G5 Gapacitor, .01 MFD
13 G QF, 4. 08, Mo, 911, oz E-585-3% Transzistor [2N5401}
14 13 M, 2, 00, 4, G5, 0A, C-583-%2 Tranzistor (MPS-A43)
<3, a4, S5, g18, 217,
R, Q18
1G 1 WAl E-5498-7 Zaner Diode, 1148
17 1 L't E-f21-33 1.3, Dacoder
114
1% s J1 E-715-11 10 Pln Wafter FIn Connectar
21 T o5 E-GBO Dinital Ddeplay Panel
aa 2 MoTRLS Hi-La Scraw, WsH
23 T P-o %3 Drsplay Mountdng (Toph
24 1 P-2Fx-1 O play Mouniing [Bottarn)
26 B R 94, A4, A% A1t A2 E-105-287 Fasitlor, 2 2K 1]
27 G R«+4, RBA, B51, RSE, AS3, E-105-242 REEiator, 200 (1
R&4
26 -8 3 ‘Wire Jumper
Reo'd

NOTE: INTERGHAMTGEABLE WITH A5.2514-15
24




AS-2518-22 SOLENOID DRIVERAGLTAGE REGULATOR
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MOTE: INTERCHANGEABLE WITH AS-2018-18
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A3: SOLENQID DRIVER/YOLTAGE REGULATOR MODULE

COMPONENT PARTS LIST
REFEREMCE BALLY
ITEM DESIZNATHON PART ¥ DESCRIPTION
1 Ad AS-2518-22 Solenoid Criver’ Voltage
Roquistor Module, Complats
3-14 Resistors Ft;siatnn Sea Schamatic for

valsg.

15 RT1 E-0059%-0014 Fut. (Linaer) 25K

17 Ca6, 28 E-00685 0014 Capachor, .1 MFD, 20V

18 C26 E-00528-0058 Capacitor, 180 MFD, 350V

19 24 E-00586-0063 Capacfior, 2 MFD (& 26V

20 ca23 E-O0S86-0082 Capacitor, 11700 MFD, 20V

21 C1-CRB, C11-C21 E-005BE-00G4 Ceapacitor, 002 MFD, kv

a2z G2z, C27, C25 E-00586-0065 Capachor, .01 MFD, SO0V

24 K1 E-OH46-0795 Relay, Frinted Chroult

25 M-{H e E-005585-00c34 Transisior, SEG302

26 Q22 Q23 E-00535-0041 Translsion, 2M3440

7 Q21 E-00585-0042 Transisior, 243584

2R Q20 E-007T10 +5Y Regulatar, LAS 1405 or .
FBHOSKD ar LM323K

30 CR-CR21 E-D0S87-0015 Dlode {|MN400d)

31 VA1 E-00588-0010 Diode, Zaner 140V, INS275A,

33 Ui, L ud E-J0B51 t.CG. Trangistor Amray, CA30681

34 Lk E-Q0E20-0039 LC.. Binary to 1718 Deacedar,
TaL154

36 E-O0o22-0002* Ralay Sockat

37 M-1B29* Helay Holder

38 E-DO0GE2 Heat Sink, TOS

40} E-00682-0001 Heat Sink, TOS6

41 E-00682-0002 Hedrt Sink, TOR Casa

4z E-Q0715-0013 15 Pin Water Connacior

43 E-007 150016 12 Pin Wafer Connactaor

44 E-00715-0020 25 Pin Watar Connactor

45 E-00715-0021 8 Pin Wafar Connector

55 M-1E3T Shisld-Plaxiglass

£a E-D(M48-0021 Fuss Clipa

60 A E-0133-0026 Fuse B AG-3/16 Amp.

*USED WITH ITEM 24, E-DD1468-0721, PLLAG IN RELAY DMLY

26




A DAY

A2: POWER TRANSFORMER MODULE
COMPONENT PARTS LIST

REFERENCE BALLY
ITEM DESIGHATION PART # DESCRIPTION

(i A2 AS-RT1 Power Translormer Maodule,
Complata

1 AR-251B-18 Reclifier Board Assembly

4 M-18258-2a Circuit Roard Support (4 Regd.)

B E-OlH22-0125¢c  Transformer 120/240V,
S0/60 Hz

1 P-25820 F.C.B Cover

12 h-1834 Hesl Sink Compound

27
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AS-2518-18 RECTIFIER BOARD ASSEMEBLY

[al

RECTIFIER BOARD ASSEMBLY

{Part of)

A2: POWER TRANSFORMER MODULE

COMPONENT PARTS LIST

REFEREMCE BALLY
ITEM DESIGHATION PART # DESCHRIPTION
1 Pir Az AS-2518-18 Rectifier Board Assernbly,
Complate

3 A1 E-Q010d-0032 Resistor, 103G, 800 Ohm. 10
4 Az E-00 1 0d-00591 Resistor. 25 Ohm. 5W

& A3 E-001 DE-0228 Ragistor. 576, 100K Qihm, Yably
¥ YA E-00E23 Varislor

] CR1, CHZ, CH3, CR4 E-DDEAF-NLDE Digeda (INSQ0A)
12 BR1,BR2, BA3 E-D0802-0003 Bridge Ractifier (VU248 VARD]
14 F1 E-30133-0010 Fuss, 104, 22V, 3AG
1R Fz E-001.33-0028 Fusze_ 3/4A, 250V JAG. 5B
16 Fi E-00133.0004 Fuga, 48, 32V, JAG
17 F4 E-001.33-000% Fuse. 54, 32¥, 345

18 F5 E-L033-002y Fusa, 204, 37V, 3A0G

14 F& E-D0133-0024 Fusa, 34, 3AG, 5.8
21 E-Da4 Tast Point
2z 1.3 E-DGT15-0010 8 Pin Waber Connector
23 J2 03 e 1 50011 10 Fin Waler Conngctar
25 E -1 48-D021 Fuse Clips
28 E-D01 4B8-0022 Fusa Clips

28




