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WARNING
THIS GAME MUST BE GROUNDED. FAILURE TO DO SO MAY
RESULT IN DESTRUCTION TO ELECTRONIC COMPONENTS.

WARNING: This equipment generates. uses. and can radiate radio frequency energy and if not and used In
accordance with the instructions manual. may cause interference to radio communications. it has been tested
and found to comply with the mits for a CLASS A computing device pursuant to SUBPART J of PART 15 of
FCC RULES. which are designed to provide reasonable protection agamnst such interference when operated
in a commerical environment. Operation ot this equipment in a residential area 1s hkely to cause interference in
which case the user at his own expense wili be required to take whatever measures may be required to correct
the interference.

.

ELECTRICAL BULLETIN: FOR ALL APPARATUS COVERED BY THE CANADIAN
STANDARDS ASSOCIATION (CSA) STANDARD C22.2 NO. 1, WHICH EMPLOYS A
SUPPLY CORD TERMINATED WITH A POLARIZED 2-PRONG ATTACHMENT PLUG.

CAUTION: TO PREVENT ELECTRIC SHOCK DO NOT USE THIS (POLARIZED)
PLUG WITH AN EXTENSION CORD, RECEPTACLE OR OTHER OUTLET
UNLESS THE BLADES CAN BE FULLY INSERTED TO PREVENT BLADE
EXPOSURE.

ATTENTION: POUR PREVENIR CHOCS ELECTRIQUES NE PAS UTILISER CETTE
FICHE POLARISEE AVEC UN PROLONGATEUR. UNE PRISE DE
COURANT OU UNE AUTRE SORTIE DE COURANT, SAUF SI LES
LAMES PEUVENT ETRE INSEREES A FOND SANS EN LAISSER
AUCUNE PARTIE A DECOUVERT.

sttty MIDWAY
Tuuites You To Use

our TOLL FREE NnumMBERS FOR

SERVICE INFORMATION CONCERNING THIS GAME, OR ANY
OTHER BALLY MIDWAY GAME YOU NOW HAVE ON LOCATION.

CALL US FOR PROMPT, COURTEOUS
ANSWERS TO YOUR PROBLEMS.
VIDEO ===mm Continental U.S. 1-800-323-7182

PINBALL === Continental U.S. 1-800-323-3555
@a% m“y-———— 10601 West Belmont Avenue. Frankhin Park. titinois 60131 phone (312)451-9200

< COPYRIGHT MCMLXXXIV BY BALLY MIDWAY MFG. CO. ALL RIGHTS RESERVED

NO PART OF THIS PUBLICATION MAY BE REPRODUCED BY ANY MECHANICAL, PHOTOGRAPHIC, OR ELECTRONIC
PROCESS, OR IN THE FORM OF A PHONOGRAPHIC RECORDING, NOR MAY IT BE TRANSMITTED, OR OTHERWISE COPIED
FOR PUBLIC OR PRIVATE USE, WITHOUT PERMISSION FROM THE PUBLISHER. THIS MANUAL IS FOR SERVICE USE ONLY,
AND NOT FOR GENERAL DISTRIBUTION. FOR PERMISSION REQUESTS, WRITE: BALLY MIDWAY MFG. CO., 10601 W.
BELMONT AVE., FRANKLIN PARK, IL 60131

Printed in U.S.A.
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I. INSTALLATION
Assemble the game as follows:

Bolt legs to cabinet. Bolt 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 assemblies.

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 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 roll free to contact the switch biade, 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
1



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 ball to the shooter alley. The 1st player-up lite is lit. A
game-up tune* is played to announce play-readiness.

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

Shooting the ball initiates play.

The game awards all points earned 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 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 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 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 before the game serves the extra ball
for play.

Scoring over 10,000,000 gives “High Score to Date” award.

Atthe end of the game, a ‘High Score to Date’ is alternately flashed with all 4 player scores. ifthe
‘High Score 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 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 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 are
two factory installed slam switches, on the front door, and one on left side of cabinet. (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 so desired. See Back Box Adjustments.
NOTE: Scoring and feature units will differ from game to game.



lll. 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 15, appears on the Match/Ball in Play
window as follows:

05— 00to—  40=Current Credits

*06— 10000 to—99999 = Total Plays (Payed & Free Games)
*07— 10000 to—99999 = Total Replays (Free Games)

08— 00 to—99999 = Game Percentage

09— 00 t0—99999 = Total times ‘High Score to Date’ is beat
*10— 10000 to—99999 = Coins Dropped thru Coin Chute #1
11— 10000 to—99999 = Coins Dropped thru Coin Chute #2**
*12— 10000 t0—99999 = Coins Dropped thru Coin Chute #3**

13— 00 t0—99999 = Number of Specials awarded from Panel Specials Only
“14— 00 t0—99999 = Number of minutes of Game Play
15— 00 to—99999 = Number of Service Credits

The game displays the first bookkeeping entry if the Self-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. Ill), 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 to play the power-up tune and light the
Game Over light.

Service credits are designed to allow the serviceman to test the game under actual play
conditions 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 number of Service Credits used.

“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.

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



KINGS OF STEEL
Feature Operation & Scoring

A) Top Roll-Over Buttons Feature (Mini-Straight 4-5-6-7):
A ball rolling over each top roll-over button turns on its corresponding card lite in the Mini-Straight
4-5-6-7 and scores 3000 points—lit or unlit. Making all four top roll-over buttons advances the Saucer
Score: 40,000—-80,000—SPECIAL. Making all four top roll-over buttons when the Mini-Straight Special
Lite is lit, scores 1 SPECIAL: The Mini-Straight Special Lite turns off when any other points except the
top roll-over buttons and top rebounds (see FDS #7 & 8 below) are scored. The Mini-Straight Lites
4-5-6-7 reset every ball.
* ED.S. #8 controls the Mini-Straight Special Lite:

ON —Special Lite comes on every ball

OFF —Special Lite comes on every other ball
* ED.S. #7 controls the top right rebound switch:

ON —Scores 10 points

OFF—Scores 10 points and extinguishes Mini-Straight Special Lite
* FD.S. #14 controls the amount of Specials collected on the top roll-over buttons:

ON —chance for several Specials per game

OFF —chance for only one Special per game

B) Top Saucer Feature:
A ball entering the Saucer scores 5000 points, or 10,000 points for each lit card in the Mini-Straight
4-5-6-7 and the lit Saucer Score. The Saucer Score—40,000—80,000—SPECIAL—is advanced by making
all four top roll-over buttons. The Saucer Score Lites reset every ball.
* FED.S. #6 controls the number of Specials in the Saucer per ball:
ON —40,000—80,000—SPECIAL—repeat sequence (chance for several Specials per ball)
OFF—40,000—80,000—SPECIAL—revert back to 40,000 (chance for only one Special per ball)
* FD.S. #30 controls the Drop Target card feature in the top Saucer:
ON —Return lanes always on and top Saucer spots next Drop Target Card
OFF—Return lanes alternate on/off and Saucer does not spot card

C) #2 (Deuces) Target Feature:
Each target scores 3000 points. Lighting all of the #2 targets (Deuces) awards the lit value: 2x—3x—
4x—5x—50,000. #2 target arrows and values reset every ball. Only one Special per ball can be earned.

* ED.S’s #15 & 16 control the Deuces Special Lite:

15 16
ON ON — SPECIAL comes on with 3x
OFF ON — SPECIAL comes on with 4x

ON OFF — SPECIAL comes on with 5x
OFF OFF — SPECIAL comes on after 50,000

D) #3's Target Feature:
The #3's (right) target awards the lit value.

The #3's target also starts the center wheel scores rotating.
The #3's target lites reset every ball.
* FD.S's #23 & 24 control the Extra Ball and Special awarded on this target.

23 24 — EXTRA BALL SPECIAL
ON ON — 6thStep 9th Step
OFF ON — 7th Step 9th Step
ON OFF — 8th Step 10th Step
OFF OFF — gth Step 11th Step

Note: only 1 Special per game per player can be earned on this feature.

E) Center Target Feature:
The center target scores 3000 points or the lit score on the score wheel when qualified. Hitting the 3's
target will qualify the center target score wheel lites. Hitting the center target when the arrow is flashing



stops the score wheel and awards that value, which stays on to signal what was collected.
The center target arrow must be re-lit by hitting the #3's target.
Values on the center target are clockwise from top:

25,000

10,000 & Spots next card

50,000

10,000 & opens gate

10,000

10,000 & Spots all Deuces

F) Drop Target Card Feature:
Card Bonus drop targets and stand-up targets score 5000 points each. The game starts with the #10
target up. Hitting the lit targets spots the corresponding cards in the Card Bonus Sequence and sets up
the next cards to be hit. (Memory coils are used to select the cards.)
Completing the entire Card Bonus Sequence lites a Suit lite:

1st Suit=  Hearts =80,000 points

2nd Suit= Clubs =160,000 points

3rd Suit =Diamonds =240,000 points

4th Suit= Spades =320,000 points
Cards score 5000 points each in the outhole (with multipliers when applicable). Card targets and lites are
in memory. Hitting four Kings and Ace when lit for Special scores 1 Special.

* FD.S’s #21 & #22 controls the Four Kings and Ace Special lite:
21 — 22 — Special comes on with:
ON —ON — 1stSuit
OFF—-ON — 2nd Suit
ON —OFF — 3rd Suit
OFF—OFF — 4th Suit

QG) Free Ball Gate Feature:
The gate can be opened by the center target when qualified (see E). A ball through the right outlane
when the gate is open will be returned to the flipper and the gate will close.

H) Return Lane Feature:
A ball through either return lane scores 1000 and when lit spots the next card in the Card Bonus sequence.
* ED.S. #30 controls the return lane lites:

ON —Always on

OFF —Alternates on/off with 10 point score.

1) Miscellaneous Scoring:
Thumper Bumpers score 1000 points
Sling Shot and rebounds score 10 points

J) SPECIAL REPLAY/X-BALL/NOVELTY MODES
Self-test positions 16 and 17 give the operator flexibility 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 Setto “03” Setto “02” Setto “01”
Playfield X-Balls and Specials AWARD AWARD AWARD
4-7 card special REPLAY X-BALL 50,000
2 card target special REPLAY X-BALL* 50,000
Saucer special REPLAY X-BALL* 50,000
3 card target special REPLAY * 50,000
Drop target special REPLAY X-BALL* 50,000
3 card target x-ball X-BALL X-BALL* 25,000
Self-Test Position 17 Setto “03” Setto “02” Setto“01”
AWARD AWARD AWARD
Scoring Thresholds REPLAY X-BALL* 25,000

*50,000 if same player shoot again is lit.
**25,000 if same player shoot again is lit.

4A



V. GAME ADJUSTMENTS

A. Piayfield 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).

Harder entry will increase 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 location. See Figure lll. 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, S9-16, S17-24, and $25-32 for
easy identification. The “ON” toggle position is marked on the assembly. Turn off power
before making adjustments.

Credits/Coin Adjustments:

The credits per coin are selectable by means of $S17-S20 for coin chute #2 (Center). The
switch settings and resultant credits/coin are as follows:

$20 S19 S18 St17 Credits/Coin §20 S19 B8 s17 Credits/Coin
OFF OFF OFF OFF  Same as Coin Chute #1 Settings ON OFF OFF OFF 8/1Coin

OFF OFF OFF ON 1/1 Coin \ ON OFF OFF ON 9/1 Coin

OFF OFF ON OFF 2/1Coin ON OFF ON OFF 10/1Coin
OFF OFF ON ON 3/1Coin ON OFF ON ON 11/1 Coin
OFF ON OFF OFF 4/1Coin ON ON OFF OFF 12/1Coin
OFF ON OFF ON 5/1 Coin ON ON OFF ON 13/1 Coin
OFF ON ON OFF 6/1Coin ON ON ON OFF 14/1Coin
OFF ON ON ON 7/1Coin ON ON ON ON 15/1 Coin

The credits given are selectable by means or 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 resultant credits/coin are listed below.

CREDITS/COIN ADJUSTMENTS

TOTAL
COIN CHUTE SWITCHES CREDITS CREDITS CREDITS CREDITS CREDITS CREDITS/CO
#1(HINGE SIDE) 5 4 3 2 1
OR #3 13 12 11 10 9
(RIGHT SIDE) OFF OFF OFF OFF OFF  1/1Coin
OFF OFF OFF OFF ON 2/1 Coin
OFF OFF OFF ON OFF 3/1Coin
OFF OFF OFF ON ON 4/1 Coin
OFF OFF ON OFF OFF 5/1Coin
OFF OFF ON OFF ON 6/1 Coin
OFF OFF ON ON OFF 7/1Coin
OFF OFF ON ON ON 8/1 Coin
OFF ON OFF OFF OFF 9/1Coin
OFF ON OFF OFF ON 12/1 Coin
OFF ON OFF ON OFF 14/1Coin
OFF ON OFF ON ON 1/2 Coins*
OFF ON ON OFF OFF 2/2Coins*
OFF ON ON OFF ON 3/2 Coins*
OFF ON ON ON OFF 4/2Coins*
OFF ON ON ON ON 5/2 Coins*
ON OFF OFF OFF OFF 6/2Coins*
ON OFF OFF OFF ON 7/2 Coins*
ON OFF OFF ON OFF 8/2Coins*
ON OFF OFF ON ON 9/2 Coins*
ON OFF ON OFF OFF 12/2Coins*
ON OFF ON OFF ON 14/2 Coins*
ON OFF ON ON OFF 1/1stCoin 2/2nd Coin 3/2
ON OFF ON ON ON 0/1st Coin* 1/2nd Coin 1/3rd Coin 1/4th Coin 3/4
ON ON OFF OFF OFF 0/1st Coin* 1/2nd Coin 0/3rd Coin**  2/4th Coin 3/4
ON ON OFF OFF ON 1/1st Coin 1/2nd Coin 1/3rd Coin 2/4th Coin 5/4
ON ON OFF ON OFF  1/1stCoin 2/2nd Coin 1/3rd Coin 3/4th Coin 7/4
ON ON OFF ON ON 1/1st Coin 2/2nd Coin 2/3rd Coin 2/4th Coin 7/4
ON ON ON OFF OFF 0/1stCoin***  0/2nd Coin** 1/3rd Coin 1/3
ON ON ON OFF ON 0/1stCoin**  0/2nd Coin**  0/3rd Coin**  1/4th Coin 1/4

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

ON ON ON ON ON 0/1st Coin*** 0/2nd Coin***  1/3rd Coin 0/4th Coin****  1/5th Coin 2/5
*No Credits until 2nd coin is dropped.
**No Credits untit 4th coin 1s dropped.

***No Credits until 3rd coin is dropped.
****No Credits until 5th coin is dropped.



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 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 /GAME SWITCHES 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.

SELF TEST SELF TEST

AWARD POSITION 16 POSITION 17
REPLAY SET TO “03" SET TO "03"
EXTRA BALL SET TO 02" SET TO “02"
NOVELTY SET TO “01” SETTO “01"
NO AWARD SET TO “00” SET TO “00”

For combinations of replay/ X-ball/Novelty Modes see page 4A “K. 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 beat or player exceeds
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 TO DATE FEATURE SELF TEST POSITION 19
No Award SET TO “00”
One Credit SET TO “01”
Two Credits SET TO 02"
Three Credits SET TO 03"

State and chal 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.



#0390 KINGS OF STEEL

SOUND OPTION

The game is designed to make several tones and noises to announce power-up, game-up, etc. The tones are
intended to 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.

Setting “00”

Most switches associated chimes without feature background.
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.

GAME FEATURE OPTIONS:
Saucer Special Lite Adjustment:

Liberal SW 6 ON More than 1 special per ball.

Conservative SW 6 OFF Only 1 special per ball.

Top Right Rebound 4 Thru 7 Card Special Adjustment:

Liberal SW 7 ON Hitting rebound does not put special lite out.
Conservative SW 7 OFF Hitting rebound puts special lite out.

4 Thru 7 Special Flashing Per Ball Adjustment;

Liberal SW 8 ON Special comes on for every ball.

Conservative SW 8 OFF Special comes on for 1, 3, 5 ball only.

4 Thru 7 Special Collected Per Game Adjustment:

Liberal SW 14 ON More than 1 special can be collected.
Conservative SW 14 OFF Only 1 special can be collected.

2 Card Targets Special Lite Adjustment:

Liberal SW 15 ON 16. ON Making all 3 targets 2 times lites Special.
Medium SW 15 OFF 16 ON Making all 3 targets 3 times lites Special.
Semi-Medium SW 15 ON 16 OFF Making all 3 targets 4 times lites Special.
Conservative SW 15 OFF 16 OFF Making all 3 targets 6 times lites Special.

Drop Targets Special Lite Adjustment:

Liberal SW 21 ON 22 ON Making all targets 1 time lites special.

Medium SW 21 OFF 22 ON ’ Making all targets 2 times lites special.
Semi-Medium SW 21 ON 22 OFF Making all targets 3 times lites special.
Conservative SW 21 OFF 22 OFF Making all targets 4 times lites special.

3 Card Target Extra Ball And Special Lite Adjustment:

Liberal SW 23 ON 24 ON Hitting target 6 times lites extra ball, then 3 more times lites special.
Medium SW 23 OFF 24 ON Hitting target 7 times lites extra ball, then 2 more times lites special.
Semi-Medium SW 23 ON 24 OFF Hitting target 8 times lites extra ball, then 2 more times lites special.
Conservative SW 23 OFF 24 OFF Hitting target 9 times lites extra ball, then 2 more times lites special.
Number of Games Replays Per Game Adjustment:

Liberal SW 29 ON All replays earned will be collected.

Conservative SW 29 OFF Only 1 replay per player per game.

Left And Right Return Lane Arrow Lite Adjustment;

Liberal SW 30 ON Arrow lites are always on and Saucer spots card.

Conservative SW 30 OFF Both lites go on and off when hitting rebound switches.



C. FRONT DOOR GAME ADJUSTMENTS

High Score Feature Adjustments:

The game is designed to award an extra ball (option) of 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 1ll) 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 rlease 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
exceeds 10,000,000 points.

It is recommended that the level, which will build with 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
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 or 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 these module volume controls should be adjusted prior to setting the control
on the front door.

*Can be quickly set to '00’ by pressing S33 on the MPU assembly in the back box or Coin Chute switch #3. (See Figure }il.)



#0390 KINGS OF STEEL
RUBBER PARTS

A. 17-41-641 (4) POST

B. 17-41-643 (3) 1" DIA.

C. 17-41-645 (2) 2" DIA.

D. 17-41-646 (1) 2!2" DIA.

E. 17-41-647 (1) 3" DIA.

F. 17-41-648 (1) 3!5" DIA.

G. 17-41-682 (2) FLIPPER (Red)

PANEL TOP PARTS

1. Eject Hole Assy.  A331-00034-0
2. (Ei_al}tgiate Assy. A360-00022-0
e
3. Ball Gate Assy. A360-00023-0
(Right)
4. Wire Actuator A360-00216-0
Assy.—Right
5. Xlire Actuator A360-00217-0
SsY.
6. Top Mounted Kicker A360-00234-0
7. Ball Gate and A371-00040-0
Wire Assy.
8. Target Sw, Brkt,  A390-00017-0
Diode, & Cap
9. Ball Guide Assy. A390-00018-0
10. Ball Guide Assy. A390-000139-0
11. Ball Guide Assy.  A390-00020-0
12. gwitch & Diode  A390-00023-0
Ssy.
13. Drop Target & A390-00025-0
Memory Coil Assy.
14. ;ree Gate Relay  A390-00032-0
Ssy.
15. Target SW, Brkt,  A391-00043-0
Diode & Cap Assy.
16. Flipper & Shaft A391-00052-0
Assy.—Lt (Black)
17. Mold Flipper Assy. A967-00031-0
Wht— Purch.
18. Thumper Bumper  A967-00053-0

Assy.
19. Slingshot Kicker  A967-00059-0
Coil Assy.
20. Guide Wire 11"  360-175-4600
21. Guide Wire 13"  360-175-3200
22. Guide Wire 13"  360-957-0084
23. Guide Wire 627-00172-0
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RECOMMENDED
Instructions, Score Cards and High Score Feature Settings
to be used on Kings of Steel 0390

3-BALL
REPLAYS
Instruction Card M-051-00390-A030
Score Card M-051-00390-A038

1 Replay at 1,100,000
1 Replay at 2,300,000

REPLAYS
Instruction Card
Score Card

1 Replay at 1,600,000
1 Replay at 2,700,000

EXTRA BALL
Instruction Card
Score Card

1 Extra Ball at 1,900,000
1 Extra Ball at 3,100,000

5-BALL

M-051-00390-A031
M-051-00390-A039

M-051-00390-A033
M-051-00390-A039
W/M-051-00390-A073

ADDITIONAL CARDS
REPLAYS EXTRA BALL
M-051-00390-A040 700,000 1,600,000 M-051-00390-A072
M-051-00390-A04 1 800,000 1,700,000 M-051-00390-A073
M-051-00390-A042 900,000 1,800,000 M-051-00390-A074
M-051-00390-A043 1,000,000 1,900,000 M-051-00390-A075
M-051-00390-A044 1,000,000 2,000,000
M-051-00390-A045 1,100,000 2,100,000
M-051-00390-A046 1,200,000 2,200,200 Instruction Card Novelty
M-051-00390-A047 1,200,000 2,400,000
M-051-00390-A048 1,200,000 2,500,000 M-051-00390-A032
M-051-00390-A049 1,300,000 2,500,000 M-051-00390-A034
M-051-00390-A050 1,400,000 2,600,000 M-051-00390-A035
M-051-00390-A051 1,500,000 2,700,000 M-051-00391-A036
M-051-00390-A052 1,600,000 2,800,000 M-051-00391-A037
M-051-00390-A053 1,700,000 2,800,000
M-051-00390-A054 1,800,000 2,900,000 BLANKS (3)
M-051-00390-A055 1,900,000 2,900,000
M-051-00390-A056 2,000,000 3,200,000 (reset periodically)
M-051-00390-A057 2,100,000 3,300,000 3 BALL 2,500,000
M-051-00390-A064 2,200,000 3,500,000 5 BALL 2,900,000
M-051-00390-A065 2,300,000 3,600,000 '
M-051-00390-A066 2,400,000 3,800,000
M-051-00390-A067 2,500,000 4,000,000
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1,700,000
1,900,000
2,100,000
2,300,000

2,900,000
3,100,000
3,300,000
3,500,000

High Game to date recommended levels:



Kings of Steel 0390
RECOMMENDED SETTINGS

RECOMMENDED REPLAY GAME SETTING FOR: 3-BALL  5-BALL
SAUCER SPECIAL LITE SW6 ON ON
TOP RIGHT REBOUND 4-7 CARD SPECIAL SW.7 OFF OFF
4-7 SPECIAL FLASHING PER BALL SW8 ON ON
4-7 SPECIAL COLLECTED SW.14 ON ON
2 CARD TARGETS LITE SPECIAL SW.15 OFF ON
SW.16 ON OFF
DROP TARGETS SPECIAL LITE SW.21 OFF ON
T sw22 ON  ON
3 CARD TARGET EXTRA BALL/SPECIAL ~———————SW.23 ON ON
SW.24 OFF OFF
NUMBER OF GAMES REPLAYS PER GAME SW.29 ON ON
LEFT AND RIGHT RETURN LANE ARROW SW.30 ON OFF
BALLS PER GAME SW.31 OFF ON
BALLS PER GAME SW.32 OFF OFF
REPLAYS 3-BALL 5-BALL

Instruction Card
Score Cards
Major Mode

Match
High Score to Date

X-BALL
Instruction Card
Score Card
Major Mode

Match
High Score to Date

NOVELTY
Instruction Card
Score Card
Major Mode

Match
High Score to Date

M-051-00390-A030
M-051-00390-A038
Self-Test Position 16, 17

M-051-00390-A031
M-051-00390-A039
Self-Test Position 16, 17

Set to “03” Set to “03”

SW.28 ON SW.28 ON

Self-Test Position 19 Self-Test Position 19
Set to “03” Set to “03”

M-051-00390-A033
M-051-00390-A039 W/M-051-00390-A073
Self-Test Position 16, 17
Set to “02”
SW.28 OFF
Self-Test Position 19
Set to “00”

M-051-00390-A034
M-051-00390-A036
Self-Test Position 16, 17

M-051-00390-A035
M-051-00390-0037
Self-Test Position 16, 17

Set to “01” Set to “01”
Sw.28 OFF SW. 28 OFF
Self-Test Position 19 Self-Test Position 19
Set to “00” Set to “00”
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Viil. ROUTINE MAINTENANCE ON LOCATION:

Self-Test routines are written into the game design. They are particularly useful for routine main-
tenance. 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 lii 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 replace-
ment modules. See “Trouble Shooting on Location.”

MPU Module Self-Test:

At power on, the LED on the MPU module 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 indi-
cates 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 initiates the Self-Test routine. See Figures ill and
IV. All switched lamps flash off and on continuously.

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

3. Pressing the Self-Test button again causes each solenoid to be energized, one at a time, ina
continuous 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 indicates 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 until the fault is cleared. See Page 17 for help in Stuck
Switch identification. 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 rollover, thumper-bumper, slingshot, etc., by hand until 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. Regap, if necessary, to 1/16". Do not burnish
or file Gold Plated Switch Contacts.

IX. TROUBLESHOOTING ON LOCATION

The game is designed 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 require module replacement. (See Figure 11l) Symptoms 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
procedures are available from Bally. See the Parts List for ordering information.
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FIGURE IV SELF DIAGNOSTIC TEST
e N
ROUTINE
L MAINTENANCE CHECK
J
( REFER TO
}4 ‘TROUBLE SHOOTING ON LOCATION'
- . L CORRECT FAULT
POWER-UP:
TURN OFF POWER
TURN ON POWER

Y

LED ON MODULE NO SEE SYMPTOM #1, PAGE 15
A4 FLASHES 7X
+ YES
N
PRESS SELF-TEST BUTTON
(1) ON INSIDE OF FRONT DOOR
TO ENTER LAMP DRIVER MODULE TEST
ALL FEATURE LAMPS LIGHT, NO SEE SYMPTOM #2, PAGE 15
FLASH ON AND OFF?
[
<
@ PRESS SELF-TEST BUTTON (AGAIN)
TO ENTER DISPLAY DRIVER MODULE TEST
J
ALL DISPLAYS COUNT NO SEE SYMPTOM #3, PAGE 15
0000000 to 9999999 el
+ YES
T
3) PRESS SELF-TEST BUTTON (AGAIN)
TO ENTER SOLENOID DRIVER MODULE TEST
J
IN SEQUENCE?
"
YES PRESS SELF-TEST BUTTON (AGAIN)
@ TO ENTER SOUND MODULE TEST
\ L
5 PRESS SELF-TEST BUTTON (AGAIN)
(5) TO ENTER STUCK-SWITCH TEST SOUND MODULE PLAYS
-] “GAME OVER” TUNE
+ YES
[No seEsymproM 45, PaGE1s |
NO SEE SYMPTOM #6, PAGE 16
ALL SWITCHES"* OPEN? -
+ YES
\  "SOLENOID AND STUCK-SWITCH NUMBER IS FLASHED ON PLAYER

PRESS SELF-TEST BUTTON 23X
(6) OR TURN POWER OFF AND THEN ON.
GAME READY TO PLAY.

REPEAT ENTIRE TEST IF REPAIR WAS MADE.J

SCORE DISPLAYS AS AN AID IN TROUBLESHOOTING.
See page 17.
**HOLD FLIPPER BUTTONS iN DURING TEST.
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1A)

2A)

2B)

3A)

3B)

SYMPTOM:

ACTION:

CAUTION:

SYMPTOM:
ACTION:

SYMPTOM:
ACTION:
SYMPTOM:

ACTION:

SYMPTOM:

ACTION:

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

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. Replace MPU module A4.

Replacement MPU Module must have same Part Number or incor-
rect operation will result! See Parts List for MPU Module Part
Number.

Turn power ON.

D) If gameis correct, it is now ready for play. If game is not correct, refer
to Module Replacement procedure. (See Parts List.)

Not all feature lamps light during game play.

A) With power ON, open front door. Press button (Self-Test switch)
once. If the 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 s not correct, turn power OFF. Replace Lamp Driver Module
AS5. Turn power ON and repeat A.

F) If gameis correct, if is now ready for play*

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

H) Ifgameis correct, itis now ready for play.* If game is not correct. refer
to Module Replacement procedure. (See Parts List.)

One or some switched lamps always ON.

Repeat 2AA, AB, AE, and AF and, if necessary AG & AH.

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.

A) With power ON, open front door. Press button (Self-Test switch)
twice. If the game is correct, each digiton each Display Driver Module A1
(5 used/game) displays the count 1-9 and 0 continuously in all 6 digit
positions. Note defective Display Driver modules.

B) Turn power OFF.

CAUTION: 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 s correct, it is now ready to play.” if game is not correct. refer
to Module Replacement procedure. (See Parts List.)

Ali displays improper (all five display Driver modules). Improper: Digit(s)
always on or off/segment(s) always on or off, all displays.

A) Repeat 3AA, and AB.

B) Replace MPU module A4. See CAUTION NOTE, 1C. Turn power
ON. Repeat A.
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3C)

4A)

4B)

8)

- )

7

C) If game is correct, it is now ready to play. If game is not correct, refer to
Module Replacement procedure. (See Parts List.)

SYMPTON: One or several displays always off.

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

SVYMPTOM: 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. 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.
D) 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.
E) Replace Solenoid Driver/Voltage Regulator module A3. See CAUTION
NOTE 3AB.
F) Repeat AA & AB. If game is correct, it is now ready to play.” If game is not
correct, turn power OFF.
G) Replace Sound Module A8.
H) RepeatAA and ABif game is correct. Itis now ready to play. If gameis not
correct, turn power OFF."
1) Replace MPU module A4. See CAUTION NOTE, 1C.
J) Repeat A & B. If game is correct, it is now ready to play.” If game is not
correct, refer to Module Replacement Procedure. (See Parts List.)

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. _

ACTION: Do4AA, AB, AE, AF, AG, AH and if necessary, Al and AJ.

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) If 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.’

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

ACTION: :?) With power ON, open front door. Press button (Self-Test switch) five

mes.

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 Iden-
tification Table, Page 17 and Figure V.
C) Carefully lift the playfield. Locate the switch assembly identified from the
number. Visually inspect the switch assembly. If the contacts are 'stuck,
regap 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.
E) RepeatA & B. |fthe game s correct, itis now ready to play” If the game is
not correct, refer to Module Replacement Procedure. (See Parts List).

SYMPTOM: Game blows fuse(s) repeatedly.

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

“Turn power On-Off switch OFF and then ON,

16



Sel

f
Test# SOLENOID IDENTIFICATION

01
02
03

04
05
06
o7
08

Switch
Self
Test #
01
02
03
04
05
06
o7

09
10
11
12
13
14
15
16
17
18
19
20

GAME #0390 KINGS OF STEEL
SOLENOID IDENTIFICATION TABLE

6 DROP TARGET RESET

“Q” DROP TARGET (BOTTOM)

“J” DROP TARGET
(2ND FROM BOTTOM)
“10” DROP TARGET

“Q” DROP TARGET (3RD FROM TOP)
«J” DROP TARGET (2ND FROM TOP)

“Q" DROP TARGET (TOP)
KNOCKER

Self
Test# SOLENOID IDENTIFICATION

09
10
11

SAUCER

OUTHOLE

LEFT THUMPER BUMPER
RIGHT THUMPER BUMPER
BOTTOM THUMPER BUMPER
RIGHT SLINGSHOT

GATE

COIN LOCKOUT DOOR

K1 RELAY (FLIPPER ENABLE)

SWITCH ASSEMBLY SELF-TEST DISPLAY NUMBERS

DESCRIPTION

SAUCER

RIGHT OUTLANE

RIGHT RETURN LANE
LEFT OUTLANE

LEFT RETURN LANE
CREDIT BUTTON

RIGHT SLINGSHOT
OUTHOLE

COIN llI (RIGHT)

COIN | (LEFT)

COIN Il (MIDDLE)
LOWER LEFT REBOUND
3'S TARGET

TOP RIGHT REBOUNDS (2)
TILT (3)

SLAM (2)

WHEEL TARGET

#2 TARGET (RIGHT)

#2 TARGET (MIDDLE)

#2 TARGET (LEFT)

17

Switch

Self
Test # DESCRIPTION

21
22

#4 BUTTON

#5 BUTTON

#6 BUTTON

#7 BUTTON

10 POINT REBOUND (3)

TOP LEFT REBOUNDS (2)
BOTTOM THUMPER BUMPER

“K” TARGET (BOTTOM)

“k” TARGET (2ND FROM BOTTOM)
“A’ TARGET

“K” TARGET (2ND FROM TOP)

“K” TARGET (TOP)

RIGHT THUMPER BUMPER

LEFT THUMPER BUMPER

Q" DROP TARGET (BOTTOM)

«J” DROP TARGET (2ND BOTTOM)
“10” DROP TARGET

Q" DROP TARGET (3RD FROM TOP)
«J” DROP TARGET (2ND FROM TOP)
“Q” DROP TARGET (TOP)
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#0390 Kings of Steel

O INDICATES SWITCH ASSEMBLY
IDENTIFICATION NUMBERS
NOTE: CABINET: 15, 16

DOOR: 06, 09
10, 11, 16

[J INDICATES SOLENOID
IDENTIFICATION NUMBERS:
NOTE: DOOR: 16

BACKBOX: 17
CABINET: 08

VECTOR SHOWING FOR EJECT SAUCER

BALL SHOULD EXIT TO RIGHT SIDE
OF BOTTOM THUMPER AS
SHOWN

FIGURE V



ASSEMBLY ADJUSTMENTS:

GENERAL:

All switch assemblies consist of leaf springs, contacts, separators, plastic tubing and screws to
hold 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. Unless 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 encourages corrosion. Clean by closing the con-
tacts 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 burnishing tool. Severely pitted contacts must be replaced as an assembly. In
general, contacts need be cleaned or replaced and adjusted only when they are found to be a
source of game malfunction.

X. SERVICE PARTS:

A parts catalogue is available upon request. The catalogue is illustrated and lists all replacement
parts for each game manufactured by Bally. Requests 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. Its life
expectance, as well as play appeal, can be extended by periodic cleaning of the playfield.

DO: Bally recommends you clean your playfield with Wildcat #125 (Wildcat Chemical Co., 1333
W. Seminary Drive, Ft. Worth, Texas 76115). Wildcat #125 is a combination cleaner and polish.
Bally has tried and tested this product and found it to be very effective. If 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, highly caustic cleaners, abrasive cleaners or cleaning pads
on the playfield. Do not allow a wax or polish build up. Waxes yellow with age and spoil play

appeal.
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XI. PARTS LIST

KINGS OF STEEL #0390
- MIDWAY

MISCELLANEOUS PART NUMBER
Transformer (Domesticor Export). .................. MTO00-00115-A000
Bulbs, #5855 . . . .. .. e 0017-00003-0484
Fuse, 1 Amp. 3 AG Slow Blow

(Playfield Solenoid Protection) ................... 0017-00003-0103
ASSEMBLY COILS
CoinLockout .. ........ .. . A360-00208-0000
Flipper (3) . ... A360-00045-0000
Drop TargetReset(2) ............. .. . .. A360-00209-0000
KnocKer . ... .. e A360-00046-0000
Quthole Kicker. . ... ... e A360-00044-0000
ThumperBumper (3). . ... .. . i A360-00044-0000
SaUCEr . . o A360-00211-0000
Individual Drop Target(®) ......................... A360-00210-0000
Gate . ... A390-00027-0000
Slingshot ... ... ... . . ... A360-00046-0000
PLAYFIELD PARTS
MODULES
Lamp Driver A5 . .. .. e A084-91613-A000
Display Driver A1 (4dused) ........................ A084-91617-A000
Display Driver AT (1 Used) ...............coni... A084-91491-A000
MPUA4 . ... ...A084-91624-A390
Transformer & Rectifier A2 . ......... ... ... ...... A370-00064-0000

Rectifier Board (Partof A2) . . .................... A084-91616-A000
CheapSqueak ......... ... ... A084-91603-B391
Auxiliary Lamp Driver A9 . .......... ... ... ... ... A084-91614-A000

REPAIRS PROCEDURES/AIDS
Module & Component Replacement .. ..............
AID (Assistance in Diagnostics) Kit,

usedwithFO.560-1 ............... ... .........

MODULE COMPONENTS
SEE MODULE PARTS LIST

MODULE COMPONENT STARTER KITS

BALLY

PART NUMBER
E-122-142
E-125-73

E-133-44

FO-36-7000
AQ-25-500/
34-4500
NO-26-1900
AR-26-1200
AN-26-1200
AN-26-1200
AO-27-1300
CJ-31-2000
GA-34-4000
AO-26-1200

See Figure Il

AS-2518-23
AS-2518-58
AS-2518-21

AS-2877-6
AS-2518-54

AS-2518-43

FO. 560-1
KIT #485-1

(Each kit contains an assortment of the most needed electronic parts for use in Module repair.)

KIT #558—For Rectifier Board (Part of A2)

KIT #503—For MPU Board A4 (less Memory U1-U6)
KIT #492—For Solenoid Drive/Voltage Regulator A3
KIT #493—For Display Drive A1

KIT #494—For Lamp Drive A3
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A082-91624-A000 MPU MODULE
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A4: MPU MODULE

COMPONENT PARTS LIST
REFERENCE BALLY
ITEM DESIGNATION PART # DESCRIPTION
1 A4 (see note 1) A084-91624-A391 MPU Module Complete.
2 A4 (see note 2) A082-91624-A000 MPU Module less Program
Memory, U1-6 incl.
3-32 See Schematic Resistors, See schematic
for value
33 C14,C15 E-00586-0067 Capacitor, 470 PFD, 1kv
34 C18 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, C6-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,Ce8-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 (IN4004)
48 CR1-CR7, CR11-CR43, E-00587-0014 Diode (IN4148)
CR45-CR49, CR52
49 CR8 E-00679 LED (Green)
50 VR1 E-00598-0008 Diode Zener (8.2V, IN9598)
52 L1, L2 E-00604-0003 Inductor, 22 Micro Hy.
53 ui2 E-00620-0004 Timer (555)
54 u19 E-00620-0005 Quad 2 input (4011)
55 uoe E-00620-0028 MPU |.C. (6800)
56 u10, U1t E-00620-0029 PIA 1.C. (6820)
57 u7 E-00620-0030 RAM |.C. (6810)
59 u20 E-00620-0032 HEX Buffer |.C. (14502B)
60 Ui4,U18 E-00620-0033 HEX Inverter (4049B)
61 U1s E-00620-0034 Quad Memory Drive (MC3459L)
62 u16 E-00620-0035 Dual Monostable (9602)
64 uit7 E-00620-0041 Quad 2 Inputs (74LOON)
65 us E-00620-0042 RAM (C MOS, P5101L-3)
68 BT1, BT2, BT3 E-00628-0003 Battery
70 S33 E-00658-0001 Push Button Switch
71 S1-S8, S9-S16, S17-S24, E-00677 DIP Switch
$25-832
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 J3,J5 E-00715-0017 16 Pin Wafer Connector
80 J4 E-00715-0018 19 Pin Wafer Conriector
81 J5 E-00715-0024 17 Pin Wafer Connector

NOTE: Order replacement memory chips U1-U6, specifying game, socket and part number stamped on chip.

22



AS-2518-23 LAMP DRIVER MODULE
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A5: LAMP DRIVER MODULE
COMPONENT PARTS LIST
REFERENCE BALLY
ITEM DESIGNATION PART # DESCRIPTION
1 A5 AS-2518-23 Lamp Driver Module, Complete
2 R71-R79 E-00105-242 Resistor, 20kq, 5%, VaW
3 R1-R60, R70 E-00105-0237 Resistor, 2kq, 5%, 1/4W
4 R61-R69 E-00105-0256 Resistor, 2. 2MQ %W
5 C1 E-00586-0065 CapaCItor .01 MFD 500V
6 Q4-Q7, Q11-Q14, Q18- Q21, E-00585-0014 SCR, 2N5060
Q25-Q32, Q36-Q39,
Q43-Q4s, 050-053
Q57-Q60
7 Q1-Q3, Q8-Q10, Q15- Q17, E-00585-0029 SCR, MCR106-1
Q22-Q24, Q33-Q35,
Q40-Q42, Q47- Q49,
Q54-Q56 )
8 Ut-U4 E-00620-0037 I.C., Decoder, 145148
9 J1,43 E-00715-0004 28 Pin Wafer Connector
10 J4 E-00715-0024 17 Pin Wafer Connector
1 J2 E-00715-0014 23 Pin Wafer Connector
12 TP1,TP2, TP3 P-05399 Test Clip
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AS-2518-21 CREDIT DISPLAY DRIVER MODULE
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A1: 6 DIGIT DISPLAY DRIVER MODULE
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COMPONENT PARTS LIST
REFERENCE BALLY
ITEM QTY. DESIGNATION PART # DESCRIPTION
1 1 Al AS-2518-21 6 Digit Display Driver, Complete
3 7 R1,R3,R5,R7,R9,R11,R34  E-105-331 Resistor, 100K Q
4 13 R14, R16, R18, R20, R22, E-105-227 Resistor, 300K Q
R24, R26, R35, R36, R37,
R38, R39, R40
5 6 R43, R44, R45, R46, R47, E-105-228 Resistor, 9.1K Q
R48
6 7 R13, R15, R17, R19, R21, E-105-229 Resistor, 1.5K Q
R23, R25
7 7 R27, R28, R29, R30, R31, E-105-222 Resistor, 1.2K &
R32, R33
8 1 R41 E-105-231 Resistor, 39K Q
9 1 R42 E-105-271 Resistor, 240K Q
10
11 1 C2 E-586-65 Capacitor, .01 MFD, 500V
13 6 Q7,Q8, Q9, Q10,Q11,Q12 E-585-32 Transistor (2N5401)
14 13 Q1,Q2, Q3, Q4, Q5, Q8, E-585-33 Transistor (MPS-A42)
Q13,Q14,Q15,Q16, Q17,
Q18,Q19
16 1 VR1 E-598-7 Zener Diode, 110V
17 1 Ut E-620-38 1.C. Decoder
18
19 2 a E-715-34 10 Pin Wafer Pin Connector
21 1 DS1 E-680 Digital Display Panel
22 2 M-1836 Hi-Lo Screw, W/H
23 1 P-2399 Display Mounting (Top)
24 1 P-2399-1 Display Mounting (Bottom)
26 6 R2, R4, R6, R8, R10, R12 E-105-287 Resistor, 2.2K
27 6 R49, R50, R51, R52, R53, E-105-242 Resistor, 20K 2
R54
28 As Wire Jumper
Req'd
29 1 C1 E-586-85 Capacitor, .01 MFD, 25V

NOTE: INTERCHANGEABLE WITH AS-2518-15
24



AS-2518-22 SOLENOID DRIVER/VOLTAGE REGULATOR MODULE
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NOTE: INTERCHANGEABLE WITH AS-2518-16
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A3: SOLENOID DRIVER/VOLTAGE REGULATOR MODULE

COMPONENT PARTS LIST

REFERENCE BALLY
ITEM DESIGNATION PART # DESCRIPTION

1 A3 AS-2518-22 Solenoid Driver/Voltage

Regulator Module, Complete
3-14 Resistors Resistor, See Schematic for

value.

15 RT1 E-00599-0014 Pot. (Linear) 25K

17 C25, 29 E-00586-0014 Capacitor, .1 MFD, 20V

18 C26 E-00586-0059 Capacitor, 160 MFD, 350V

19 C24 E-00586-0063 Capacitor, 2 MFD @ 25V

20 Cc23 E-00586-0062 Capacitor, 11700 MFD, 20V

21 C1-C8, C11-C21 E-00586-0064 Capacitor, .002 MFD, 1kv

22 C27,C28 E-00586-0065 Capacitor, .01 MFD, 500V

24 K1 E-00146-0795 Relay, Printed Circuit

25 Q1-Q19 E-00585-0034 Transistor, SE9302

26 Q22, Q23 E-00585-0041 Transistor, 2N3440

27 Q21 E-00585-0042 Transistor, 2N3584

28 Q20 E-00710 +5V Regulator, LAS1405 or
78H05KC or LM323K

30 CR1-CR21 E-00587-0015 Diode (IN4004)

31 VR1 E-00598-0010 Diode, Zener 140V, IN5275A

33 U1, U3, U4 E-00681 I.C. Transistor Array, CA3081

34 u2 E-00620-0039 I.C. Binary to 1/16 Decoder,
741154

36 E-00592-0002* Relay Socket

37 M-1839* Relay Holder

39 E-00682 Heat Sink, TO5

40 E-00682-0001 Heat Sink, TO66

41 E-00682-0002 Heat Sink, TO3 Case

42 E-00715-0039 15 Pin Wafer Connector

43 E-00715-0016 12 Pin Wafer Connector

44 E-00715-0020 25 Pin Wafer Connector

45 E-00715-0033 9 Pin Wafer Connctor

55 M-1838 - Shield-Plexiglass

59 E-00148-0021 Fuse Clips

60 F1 E-00133-0029 Fuse 8 AG-3/16 Amp.

23 Cc22 E-00586-0085 Capacitor, .01 MFD, 25V

*USED WITH ITEM 24, E-00146-0791, PLUG IN RELAY ONLY
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A2: POWER TRANSFORMER MODULE

COMPONENT PARTS LIST

10
} ~ (TYP 4 PiCS)

\@(TVP 2 PLC'S)

Ay
\
\@(1 P 9 PLC'S)

REFERENCE BALLY
ITEM DESIGNATION PART # DESCRIPTION
0 A2 AS-2877-6 Power Transformer Module,
Complete
1 AS-3071-2 Transformer
2 E-148-25 Fuse Holder
3 A2 AS-2518-54 Power Module Assy.
4 M-1829-4 Hinged Support
5 M-1829-3 Edge Holder
6 M-1829-5 Spacer
7 P-6442-244p Fuse & Connect Brkt.
8 P-6442-246 Chassis
9 RLPP-832-1812 Screw
10 RLPP-1032-1806 Screw
11 P-2692-2 Shield
12 M-469-936a High Voltage Sticker
13 E-133-24 3A S.B. Fuse
14 M-1834 H. S. Compound
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AS-2518-54 RECTIFIER BOARD ASSEMBLY
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(Part of) A2: POWER TRANSFORMER MODULE

COMPONENT PARTS LIST
REFERENCE BALLY
ITEM DESIGNATION PART # DESCRIPTION
0 A2 AS-2877-6 Power Transformer Module,
Complete
1 P/O A2 AS-2518-54 Rectifier Board Assembly,
Complete
3 R1 E-00104-0092 Resistor, 10%, 600 Ohm, 10W
4 R2 E-00104-0091 Resistor, 25 Ohm, 5W
5 R3 E-00105-0226 Resistor, 5%, 100K Ohm, 14W
7 VR1 E-00623 Varistor
8 CR5, CR6, CR7, CR8 E-00587-22 or 24 3A Diode
9 CR1, CR2, CR3, CR4 E-00587-0015 Diode (IN4004)
10
11 Used with BR1-2 P-1973-480 Spacer
12 BR1, BR2 E-00602-0007 Bridge Rectifier
15 F2 E-00133-0028 Fuse, %A, 250V, 3AG
16 F3 E-00133-0004 Fuse, 4A, 32V, 3AG
17 F4 NOTE 1 E-00133-0005 Fuse 5A, 32V, 3AG
18 F1 E-00133-0027 Fuse, 20A, 32V, 3AG
19 F5, F6 E-00133-0015 Fuse, 15A, 32V, 3AG
20 J1 E-806-9 9 CKT Socket Header
21 TP1,2,3,4,5 P-05399 Test Clip
22 J2, J6 E-805-6 6 CKT Pin Header
23 J4, J5 E-805-9 9 CKT Pin Header
24 J3 E-805-12 12 CKT Pin Header
25 F2,3, 4 E-00148-0021 Fuse Clips
26 F1,5,6 E-00148-0022 Fuse Clips (Low Resistance)

NOTE 1—All games with 4 or more flippers use 7A
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AS-2518-43
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AUXILIARY LAMP DRIVER
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A9: AUXILIARY LAMP DRIVER
COMPONENT PARTS LIST
REFERENCE BALLY

ITEM QTy. DESIGNATION PART NO. DESCRIPTION
1 1 A9 AS-2518-43 Auxiliary Lamp Driver, Complete
2 1 R1 E-105-173 Resistor 2.2 Meg. Q
3 12 Q1 ThruQ12 E-585-29 SCR MCR 106-1
4 2 J2 E-715-34 10 Pin Wafer Pin Connector
5 12 R9 Thru R20 E-105-237 Resistor 2K
6 1 J1 E-715-39 15 Pin Wafer Pin Connector
7 1 C1 E-00586-0065 Capacitor .01 MFD
8 2 U3, u2 E-620-84 MC14555B Binary 1 to 4
9 1 U1 E-620-85 MC14013B Dual D Flip Flop
10 7 R2Thru R8 E-105-242 Resistor 20K
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DESIGNATION Li

5%
5%
5%
5%

5%
5%

DESIGNATION NO. DESCRIPTION
c1 .01 MF 25V

c2 .01 MF 500V
R1 100K OHM 1/4W
R2 2.2K OHM 1/4W
R3 100K OHM 1/4W
R4 2.2K OHM 1/4W
R5 100K OHM 1/4W
R6 2.2K OHM 1/4W
R7 100K OHM 1/4W
R8 2.2K OHM 1/4W
R9 100K OHM 1/4M
R10 2.2K OHM 1/4W
R11 100K OHM 1/4W
R12 2.2K OHM 1/4W
R13 1.5K OHM 1/4W
R14 300K OHM 1/4W
R15 1.5K OHM 1/4wu
R16 300K OHM 1/4wW
R17 1.5K OHM 1/4Wu
R18 300K OHM 1/4W
R19 1.5K OHM 1/4M
R20 300K OHM 1/4W
R21 1.5K OHM 1/4w
R22 300K OHM 1/4wW
RZ23 1.5K OHM 1/4W
R24 300K OHM 1/4W
R25 1.5K OHM 1/4Ww
R26 300K OHM 1/4W
R27-R33 1.2K OHM 1/4u
R34 100K OHM 1/4W
R35-R40 300K OHM 1/4w
R41 39K OHM 1/4W 5%
R&42 240K OHM 1/4W 5%
R43-R48 9.1K OHM 1/4uW 5%
R49-R54 20K OHM 1/4W 5%
R55 9.1K OHM 1/4W
R56 100K OHM 1/4W
R57 2.2K OHM 1/4W
R58 300K OHM 1/4wW
R59 NOT USED
R60,R61 1.5K OHM 1/4M
R62 300K OHM 1/4Wu
R63 150K OHM 1/4w%

5%

DESIGNATION NO. DESCRIPTION
CR1,CR2 1N4148

VR1 1N3045A/110V ZENER
Q1-a6 MPS-A42

Q7-Q12 2N5401

a13-a20 MPS~A42

Q21 2N5401

Q22 MPS=-A42

Ut MC14543

DS1 DISPLAY ASS'Y

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

7 DIGIT DISPLAY PCB
BUMPER
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CROSS REFERENCE LIST

" fexe.

T Hiofow 1209783

FiNisn 4

ASSY DWG.

A0O82 -91617 -A000

BALLY'S MIDWAY'S
DESCRIPTION DESIGNATION NO. PART NOS. PART_NOS.
.01 MF 25V c1 E-586~85 0360-00800~0005
.01 MF 500V c2 E-586-65 0360-00800-0013
1.2K 1/4W 5% R27-R33 E-105-222 100E-00005-0063
1.5K 1/4W 5% R13,R15,R17,R19 €-105-229 100E-00005-0065
R21,R23,R25,R60
R61
2.2K 1/4W 5% 7 R2,R4,R6,R8,R10 E-105-287 100E-00005-0069
R12,R57
9.1K 1/4W 5% 7 R43-R48,R55 E-105-228 100E-00005-0087
20K 1/4uW 5% 6 R49-R54 E-105-242 100E- 00005- 0095
39K 1/4W 5% 1 R4 E-105-231 100E-00005-0102
100K 1/4W 5% 8 R1,R3,R5,R7,R9, E-105-331 100E - 00001 -00I1
R11,R34,R56
150K 1/4W S% 1 R63 E-105~248 100E-00001-0120
240K 1/4W 5% 1 R&42 E-105-271 100E-00001-0125
KEY - PIN14 300K 1/4wW 5% 1 R14,R16,R18,R20, E-105-227 100E-00001 -0127
— R22,R24,R26,R35-
R40,R58,R62
1N3045A /110V ZENER VR1 E-598-7 103E-00001-0028
1N4148 CR1,CR2 E-S87-14 103E--00002-0005
2N5401 Q7-Q12,421 E-585-32 0360-00802-0006
MPS-A42 Q1-@6,Q213-020,Q22 E-585-33 0360-00802-0007
MC14543 u1 E-620-38 0360-00803-0014
7 DIGIT DISPLAY De1 E-680-7 0360-00804~0022
DS1 MTG. HDW
TACK - SCREW 0095 -008C0-0000
REPLACEMENT
DISPLAY MTG. TOP P-2399 0017-00042-0155
DISPLAY MTG. P-2399-1 0017-00042-0156
BOTTOM
PRESSURE SENSITIVE 0017-00081-0095
TAPE
BUMPER R-206-9 0017-00041- 0598
10 PIN WAFER KK156 4 E-736-10 0151~00031-10x8
TEST LOOPS TP1-TP3 P-5399 0017-00007-0131
7 DIGIT DISPLAY P=-2948~424 A080-91617-A000
PCB.
REVISIONS
PROJECT ENG. D. MACDONALD USED ON
— (Bt | MIDWAY MFG.CO,
DO NOT LT ik DV " FULL NO.REQ® | PER FRANKLIN PK. 1L
PNt R AN Jom e SEVEN DIGIT DISPLAY PART NO

MO5I - 00114 - AOE
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CROSS REFERENCE LiIST

DESCRIPTION LIST
e

. PTL . T10 DESCRIPTION a1
DESIGNATION NO DESCRIPTION DESIGNATION NO DESCRIPTION AL LELSEE i) any DESIGNATION NO. PART NOS. DESCRIPTION QTY DESIGNATION NO. PART NOS.
c1 6.8 UF @ 25V, 1-03 1NL606 27 PF,5% 2 5,6 0360-00800-0052 PHAN. POT 0-1K 1/2
. - w1 VR1 0360-00804-
s TS?TUF 04,05 1N4004 . — :SOP;F : g;; 0360-00800-0027 04-0003
, . b6 VR332,6P3 E/PROM 0360-00800-0046 -
c4 47 UF @ 16V 7,08 1N4004 ¥ sw1 e ;Zg o ! €15 0360-00800-0053 1N&60c 3 01-03 103€-00002-0006
8l 2;1P€,$Z i 1oses i [:f{:] i oo T = 2 [T 300 PF : c26 9360-00800-0054 ptee 3 ve"2etTeme J3E-00003-0005
c7-Cc9 . F e e €26 0360-00800-0055 VR332 1 06
e S s 1360-00801-0007
c10 4.7 UF @ 25V, a 285305 (::) 0 ! —_— ?SgOP;F 5 C34~C38 0360~00800-0004 IN9588 ZENER 1 b9 103€-00001-0002
o gggg o a2 INAZ03 o 2l e 01 uF ; 221C3 croco 0360~00800-0056
“ S = et . ,C3,07= 0360~00800-0005
c12,c13 0.1 UF Qi é"i:g‘ NPN D s~ T ) N C18,¢19,¢c23, 2N3904 NPN 2 a3, es 104€-00001-0006
cl4 47 PF 85 2:3902 o e o ‘ c28 2N4403 PNP 3 az,a4,06 104E-00002-0006
cis S Q6 2N4403 PNP o o 501 ur : 1 0360-00800-0006 243305 DARL NPW ? ooer 104£-00001-0010
a1 20T e asy Q7 2N5305 NEN O - o ) ° HHe 0360-00800-0038 74810 ! us 0360-00803-0046
. ’ - ~— ) Mo 4 ’
TANT o MC 6803 T-m S -22 UF 2 41,042 0360-00800-0057 e ! vz 0360-00803-0059
c18,c19 .01 UF s =33 UF 1 €31 - SMPU 1 U1 0360-00803-0048
R v2 L8373 33 0360-00800-0059 ING29E-8, DAC 4 6
c20,c21 0.1 UF U3 vk EPROM N D = .7 UF @ 25V, 5 c10,c17,c22, 0360-00800-0008 5 Y 0360-00803-0049
c22 4.7 UF @ 25V, us’ LS10 D TANT €39, C40 ;:ASZ?)SEO:U;M?"P : u? 0360-00803-0007
TANT _ B e S 6.8 UF @ 25v, 1 c1 0360~ - ’ us 0360-00803-0009
c23 101 UF b i:a%;gos o TANT 0-00800-0048 MC 7805,45V REG. 1 u9 0360-00803-0050
c24 4700 UF @ 25V . 47 UF @ 16V 1 c6 - -
25 100 PF us TDA 2002 =~ 470 UF 8 6V 1 €29 9360-00800-0042 INDUCTOR 10 UM 3 L1,L2,L3 0360-00804-0031
26 300 PF 9 MC 7805 T o 1000 UF @ 16V 1 30 0360-00800-0021
A 0360-00800-0044
c27 0.1 UF L1,12,L3 10 UH CHOKE Re = 4700 UF @ 25V 1 24 0360-00800-0023 A PN o sookET 2 xu3, xus 0360-00804-0028
c28 .01 UF ’ - 40 PIN IC SOCKET 1 Xu1 0360-00804-0018
c29 470 UF @ 6V XUl 40 PIN SOCKET T uée 1 OHM 1 R39 100€-00005
c30 1000 UF @ 16V XU3, XU4 28 PIN SOCKET D Q4 2.2 OHM 1 R38 1005-00005-ggg§ 'gis Sa. PIN 15 31 0017-00033-0480
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SCR

sz**
Q45
Ql6**
Q52
QL8**
Q33%*%
QL5**
Q34*%
Q49**
QLO**
Q37
Q55%%*
Q60

Q19
Q31
Ql**
Q23%*
QY%
Q54 %*
Q35**
Q3**
Q3**
Q32
Q18
Q59
Q24%*
QU7 **%
Q46
Q56%*
QL7**
Q13
Q42%*
Qh1%*
Q2%*
Q5
Ql4
Q29
Q36
Q57
Q11
Q26
Q51
Qab
Q28
QuO%*
Q43
Q30
Q8**
Q12

Q27
Q38
Q50
Qb

Q25
Q20
Q58
Q7

Q21
Q39
Q53

NOTE:

A5 LAMP DRIVER LOCATION

DESCRIPTION JACK PIN NO. WIRE COLOR
"A" TARGET J1 10 32
"A" NO 16 J2 1 60
BALL IN PLAY J2 22 62
CREDIT INDICATOR J3 13 35
DROP TARGET ARROW SPECIAL J3 16 25
GAME OVER J2 11 95
HIGH SCORE TO DATE J2 23 97
»J" DROP TARGET (2ND FROM BOTTOM) J1 2 52
"J" DROP TARGET (2ND FROM TOP) J3 17 13
"K" TARGET (2ND FROM BOTTOM) J1 15 31
"K" TARGET (2ND FROM TOP) J3 23 98
'K" TARGET (BOTTOM) J3 9 15
“K" TARGET (TOP) J3 3 81
"K" NO 13 J2 14 12
"K" NO 14 J2 15 23
"K" NO 15 J2 2 PINK
I, AND R. RETURN LANE ARROW J1 24 50
MATCH J2 8 82
“Q" DROP TARGET (BOTTOM) J1 14 67
"Q" DROP TARGET (TOP) J3 11 92
"Q" DROP TARGET (3RD FROM TOP) J1 3 45
SHOOT AGAIN (BACKBOX) J2 21 47
SHOOT AGAIN (PLAYFIELD) J1 26 91
SPECIAL SAUCER J3 27 40
SPECIAL #3 TARGET J2 20 98
SPECIAL 4-7 BUTTON J3 4 14
START WHEEL J1 5 48
TILT J2 10 35
WHEEL ALL DEUCES J3 18 56
WHEEL OPEN GATE J3 10 91
WHEEL SPOTS CARD J1 11 65
WHEEL TARGET ARROW J1 17 57
WHEEL 10,000 J3 21 64
WHEEL 25,000 J3 20 78
WHEEL 50,000 Ji 25 75
X-BALL #3 TARGET J2 16 34
#4 BUTTON J1 18 58
#5 BUTTON J1 1 41
#6 BUTTON J3 26 43
#7 BUTTON J3 1 10
40,000 SAUCER Jl 16 15
80,000 SAUCER Jl 7 34
2 TARGET (LEFT) J3 15 53
2 TARGET (MIDDLE) J3 19 67
2 TARGET (RIGHT) J1 8 51
2 TARGETS ADVANCE MULT. J3 22 23
2 TARGETS SPECIAL J2 7 91
2 TARGETS 50,000 J2 6 85
“10" DROP TARGET J1 23 12
20,000 #3 TARGET J1 19 60
40,000 #3 TARGET J1 9 43
60,000 #3 TARGET J3 25 36
80,000 #3 TARGET J3 12 21
80 HEARTS CARD J1 28 78
160 CLUBS CARD Jl 6 94
240 DIAMONDS CARD J1 13 30
320 SPADES CARD J3 2 95
2X BONUS J1 27 53
3X BONUS J1 12 61
4X BONUS J3 24 72
5X BONUS J3 14 84

*%* INDICATES MCR106-1 ALL OTHERS ARE 2N5060 OR EQUIVALENTS.

A9 AUXTILIARY LAMP DRIVER LOCATION

SCR DESCRIPTION JACK PIN NO. WIRE COLOR
Ql "J" NO. 10 J2 1 43
Q2 Q" NO. 6 J2 2 40
Q3 "J" NO. 2 J2 3 62
Q4 “10" NO. 1 J2 5 68
Q5 "Q" NO. 5 J2 6 45
Q6 "Q" NO. 9 J2 7 95
Q7 “K" NO. 12 J2 11 15
Q8 "Q" NO. 8 J2 12 27
Q9 "Q" NO. 4 J2 17 96
Q12 "J" NO. 11 J2 18 25
Qi1 "Q" NO. 7 J2 19 82
Q10 "J" NO. 3 J2 20 54
NOTE: SCR'S' ARE MCR-106-1,

A3 SOLENOID DRIVER LOCATION

TRANSISTORS  DESCRIPTION JACK PIN NO. WIRE COLOR
Q5 BOTTOM THUMPER BUMER J2 10 71
Q19 COIN LOCKOUT (DOOR J2 8 36
Q17 GATE J5 7 91
Q10 “J" DROP TARGET (2/D FROM BOTTOM) J5 15 74
Q13 “J" DROP TARGET (2D FROM TOP) J5 12 80
Q3 KNOCKER J2 5 85
qQl LEFT THUMPER BUMPE. J2 9 78
Q4 OUTHOLE J1 5 95
Q12 "Q" DROP TARGET (BTTOM) J5 13 67
Q8 "Q" DROP TARGET (TP) Js 10 85
Ql4 “Q" DROP TARGET (3D FROM TOP) J5 11 78
Q2 RIGHT THUMPER BUMPR J2 4 74
Q7 RIGHT SLINGSHOT J2 12 81
QL6 SAUCER J5 8 18
Qi1 6 DROP TARGET RESE J5 14 83
Q9 "10” DROP TARGET J5 9 71
NOTE: TRANSISTORS ARE SE930 OR EQUIVALENT

WIRE COLOR CODE
1-RED -R~- 6~BROWN -BR-
2-BLUE -BLU~ 7~ORANGE -0-
3-YELLOW ~Y- 8-BLACK -B-
4-GREEN -G— 9-GRAY
5-WHITE -W- 0-NO TRACER
J-JUMPER
1-FIRST NUMBEBODY COLOR
2-SECOND NUMBFTRACER COLOR
EXAMPLE: 50 {ITE

51 {ITE-RED




Glw-1183

wnolos

RS 002
24 12K TYR !
;XSI:) Q2 (E585-34) x19
+5 0000-0 JO! 3 Jeos0z J2
(xi8]
_ N
9
i
Ri R2 R3 R4
?33'( 33K 33Ké33k 4
18 . 10
RS
& x PBO *23 oL cre "
MOMENTARY 5 % Pe! w22 8 3
SOLENOID a %182 *2 | 5
3 % PB3 %20 o |
SOLENOID ce2 %19 ! 6
BANK T LOW WHEN SELECTED %2 {
SELECT i
. — 12
' i
18 |ai L
I
-[, . - J3
u2 e B
74Li54
BINARY i
2 RE3 Lot ‘
TO &P AN~ ut
NOTES: ONE 8 Ri8 4 cie |
NOTES OF 3300 RIS -ooe
| E-710,LAMBDA-LAS 1405 SIXTEEN 9 2o _crs e +
NATIONAL -LM 323 K DECODER D shad ‘
FAIRCHILD 7BHOSKC o SU o 3
2. JI-KKI56-9 PIN KEY PIN 7 R2: cs Ny ;720 —
J2-KKI56-15 PIN KEY PIN 3 1200 002 330
J3-KKI00-25 PIN KEY PIN 2 E 620-39 — £
jg-»émgg‘:z :;m KEY PIN 2 nes
- -15 PIN KEY PIN 6 9
-] o WA
3. PREFIX ALL REFERENCE DESIGNATIONS '
WITH “A3" | :
4. "UI""4""3" PINS 5 AND I5 ARE " A °
GROUNDED. o Re6
5. VOLTAGES SHOWN ARE FOR A GAME- UP ? e A ?
CONDITION. R25 002
6. "UI" "U3" AND "U4" ARE CA-308I(E68I) LA e -
7. % INDICATES 'AID' TEST POINT. n Re? 2 W a9 > 9
Oo————n— -
10 31 w3 R26 3 c20
3300 R27 ooz
‘ 1200 a0 {—e > 15
CONNECTOR CODE j o e
C——=ROUTE TO CABINET CONN [N ghee
B——=ROUTE TO BACK BOX CONN ﬁ'\L %mn
P——~ROUTE TO PLAYFIELD CONN
>33 3
LAST NUMBER USED — 3
R72 ” *
c29 N/U €9,CI0
Q23 N/U Q20
CR2¢ R33
VRI 1200 CRI6
s 16 R7I 7% 8
H1I=1% —LOPEN A4
T
orer. T oeer | DESCRIPTION T toouwo 1

TO LEFT
FLIPPER COIL
LEFT %2
FLIPPER
\ RIGHT
iv ! FLIPPER :”onT
5 SW
3 | | | FLIPPER
. e BUTTON
Jé ~ 8 JB3
B FLIPPER
CR20 f
FLIPPER IN40O4 Kl 35'“&5 s |70
DISABLE RLY A2U3-8,A8J1-9
8 PB6 CONT | T :I!
43 vDC P
| N/
R40
2 JKev 39k 4 o J5 3
4
y PB4 )\ VA4 SE9302 - i 7 I NU T3
CONT 2 fry C
[.]
12 N/U
PB7
10
CONT 3 o cia
002
v, AL Sor (169
_COIN 39K N )
Lock 14 - 8 | con LockouT
9 ® u4 R47 93
_ PB5  CONT 4 3 3300 -+ < 8
[ 9
hd REG & SOLENOID DRIVE ASSEMBLY A3 +43v SOLENOID GRD
= TP7 TPE 24
P2 GRD
R72 R36 - 2
12K 12040 J83
V BUS LINE -
1lindd < » - 251 - A3J3-13
_T_ c22 |
Olpfd |
.= +5VDC REGULATOR |
[
J3 ‘
1 8 TPt |
TO MPU T‘&— TPS
+5vDC 13 |-daziz-25
11.9vDC (NOTE 1) +25VDC
E710 14 ]zx* 22 AWG.
1.9 VDC | y 2 TO MPU
UNREGULATED| 12 J&———o————— < 15
FROM A2J3-I0) 16 | ASv4-3
N + LAMP DRIVER
== + 24 17 | oispLAYS
. 11,700 c29 | 2pf AlJI- 20
TO TRANSFORMER 20wy T"" 20wy
(BRIDGE AND SNDIY 10 ' 18 |]2x* 22 awe.
19 | TO MPU
20 | DISPLAYS AlJI-II
2 ]TRANSFORMER
22 ] 1A203- 5,6
J2
+190 VDC REGULATOR c
SELF TEST
J3 P4 CR2I TP2 GRD. RETURN
B v +19GVDC Jas
2N3584 5voe A +190 VDG
FROM A2J4-6] 6 Qai ¢ H TO DISPLAYS
BRIDGE RS54 8 AG
RECTIFIER 82K (E-133-29)
Q22 <
"4‘1_1440{ 585-4i &TI
yi93voC) 25¢
~19% v22
c2e L50US”
REE
FROM A2J3-7 82/
XFMR BRIDGE 2w
GROUND I.
REVISIONS
PROJECT ENG: useD o Bty | MIDWAY MFG. CC
DO MOT SCALE DWG. J-.'- ome NO. REGCD FRANKLIN PIC.ILL.
DIM. TOLERANCES FW PART NO.

UNLESS SPECIFIED

SOLENOID DRIVER VOLTAGE
REGULATOR SCHEMATIC

MOS5i-00l14- AO

“3
]

TRUEDYNE POST NS39)




SWw-i2o7- +

]

J1
13
|4:l TP2
'S iN_»i-——.D GND
+5 TPI
(o | wmC
:_[.01 145558
E-620-85 §*5
MC e J2
| E- -
,» (400 20K(7) 5 BB, 2 s 2K(2)  BERRRI)
TR %3 -] R4 v
AD\ =] USRSV . W
1* R4 D2 Q2 8 g; e R3S W Qe ;
U ol —R13 W~ ' _'—Ak’?'“
P PaE o v N/ RI g~ 5
JaAa
LMP, STm357 s
3R RZ
2™
Epe” N
ar ° "3 K R9
e & L — . W |
. Q2 10 RIG "V gt 2
PO 5 F A T o=
e AAA e
-8 =& -OUE «] ~N/uU tﬂas_ 3
: s
ND
hs . 9 |GND
T S
e | KEY A Qo )
*3 = R —VM——
B Q4= “ »—;Mq.__._ 8
st‘:_‘ RI9 v “____3'4&2._ 9
; ———AAAA
on{RP2 e e qifl—- N/U Ri8 3 Y’w‘:”‘ 20
14 IN/U
S [N/V _ 153 Nfu
4 |N/U . ~ 16 |N/U
A Qep=— AAA /I
L .|3 s Q' “ Rls vV "_-_;*——-
) ——————— AN "
e L E S 154e a2 N/ RI7 ™ Q8] 12
R& usae ’
le 1
NoTES: : L P T e
1_ »*% \ND\CE-ASTE{%R“:‘DARQE&TWP?‘SN/T AL :"’:;‘ ”'DA'YE WNERS AND MINT HE W 4;:4“ w:, '”m LN ANEL AN MO nt e s ane .,.A:‘l,:;z
\S " . 4
2 e R Ee 'SHOWN ARE FOR A GAME UP CONDITION. R (Bullly MANUFACTURING CORP
4.SCR'S ARE MCR-106-1, (E-585-29) TOLERANCES Ow i " 2640 BELMONT AVENUE
= PREFIX ALL REFERENCE DESIGNATION WITH "A9” Tvevons iss [ GEV] oAvE | CTCACO LLinors - -
FRACTIONS - 6{3,5,( = ComTao
DECIMALS + . K
EXCEPT MOLE DA s FINISH. L0 hawe (A9) AUXILIARY LAMP [rssew o vseo [ scare
ANGLES - DRIVER BOARD —~
00 NO MATERIAL
OPER IDEPT. l DESCR\P“ON l TOOL NO. l NO. LET. CHANGE : DATE BY % HARDENING: oot MO5|-°O||4.A°5'




/ DISPLAY DIGIT ENABLE

1
" !
: 9 8 7 Ji e M 1 IIL :
4 A ? 3
L ‘os “05 D4 D3 o2 _ _ N [ S .
" R -l * * * , * HIGH VOLTAGE
PA2 PA3 PA4 PAS PAS PAT 190v0C
DIGIT DRIVERS (8) _ tsvpc|TP2
' 1
b RIO R8 RE R4 S R2 c2
) 3"44 S ras R46 S Ra7? § ras 1 I'°' ut
Q9 Q8 . Q7 i
J 2Nsaoi Qlz & an SP o <2 $ 2 ) L
R43 DIGIT
R R? RS R3 Ri
§T , 100 K RS ? - DRIVERS (6)
R4O R39 R38 2 36 R35
Qe 300 Qs : Q4 ‘ Q3 R3 Q2 R Ql
K
+190 b b b 2 p q
VRI
(8)LEVEL : > i 1HOV, IW
SHIFTERSl h hd IN3045A
= (ZENER
T S [P B ek —————— —_——f—_—— e | === 4
KL 37 L 392 _252_7_____15 73 s 3 5
DCKA ae A3 (_as ) A3 Az ) Al
ANOBE 100,000 s 10 0003 1,000’ s 1000"s 10’8 UNITS
a
f/ | b
—_ DISPLAY PANEL
e/ /c .
OCKA q :
CATHODE SKA _ _ _ _ _ _ _ _ _ _ _ - . _ N e e e e e e e - — - — -
r |
| a b [ J2 d e f ‘? | TPt
| 'y ’ I + 5 VDC
e e ~ - —————_—— ——— e e [ e e - - — - ~! t.25voc  TP3 Ji
2 12 4 6 34 336 40 38 o T GND r—— ‘1'
|
R42 guu - +80 GND i3 |
240 S 30K v voe 'L : :
= cl
< R24 gnzs S R26 2R34 .0l ut |
R4 RI6 S RI7 RIB 100 K 25V | |
.L 300K ‘r > | |
+5vDC (
= 1 ) = . f.m I
SEGMENT " 2(;:;6 | [
/‘ DRIVERS (7) VOO B A—LC ' 1o % :\
MPS-A42 ale Qs _ovbc Q19 BCD R 50 : |
* * TO SEVEN _|3 0! 8 %
SEG. s W————
| ) | DIsPLAY
* * Ul 2 RSI  p2 1 | \ see
R27 - |7 % .
R32 R3I MC 14543 © ‘Vs\;\' 0 | > 8CD
4 R o3 | DATA
D AN ? 16 % I
L . R53 X |
- x14]g BLANKlNG'_‘\N\r—'-—"O‘ /
%151, « B3 X |
%13 Le M — 5% |
x2|° DISPLAY i
il d /2.5VDC LATCH STORAGE | I
[+
|
%10f, vgs |8 GND KEY o 14 :
%9, e I NC. | XL
2 NC. | 12
NOTES : 0 | R | \
I) UNLESS OTHERWISE SPECIFIED ALL RESISBTORS ARE T 5%, 174 W, ) I REVISIONS !
2 ) : X " II.
) PREFIX ALL REFERENCE DESIG. WITH ASSY REF. DESIG. "Al PROJCT ENG. D. MACDONALD usED ON  PINBALL Buly | MIDWAY MFG.CO.
3) % INDICATES “AID" TEST POINT. DO NOT 5T ALK DWG waaT TReaY “** FULL  [wo.Read | PER FRANKLIN PK 1L
DH:;:&EE?:E‘ET oRn. ’“ e SiIX DIGIT DISPL.AY uBOARD PART NO.
comvmnnain e Lo T Ot SI18y frmm—————— SCHEMATIC "Al MO51~- 00114 -A029
s e sediwe 5717/83 A084 -91491-A000




DISPLAY DIGIT ENABLE

2) PREFIX ALL REFERENCE DESIG. WITH ASSY REF. DESIG. "Al".
3) * INDICATES "AID" TEST POINT.

L . . . ____-_-__——C -
) S S e s et — it w— t— —— —— — 0 | o eowm  mn i o S mms  mmew . a—— Gwoe oW Gmm e e A G AR — A —— —-————-1
; '
;o2 z 8 7 Ji s 5 4 ! i
L2 o e __ ____ ___*35________404 “os ?oz __?gl__-_-__.._..__*.".’_l
- . ” e it Bl il Renliie s VOLTAGE
PAI * ¥ » % HiGH
bieiT pRivers(7) | TA2 PAS PA4 PA Pas PAT ‘P8 Vo | TP2
& o & - , o & -
Ri2 § R10 RS J RE R4 R2 c2
R43 R44 S < < I Ol pt
2n5a01 N 92! Ql2 Qil R4s a0 2 Re es S R47 Y é R48 Q7 o
3 R33 R56 Rl [ [ -
9.1 K RO R? RS R3 RI oleiT
100 K DRIVERS(7)
R58
R40) R39
300 Qe Qs Qs R38 03 R37 02 R36 ol R3S
4190 K
p p ) ) ) ) )
VRI
SHIFTERS ¢ S 1oV, Iw
IN3045A
= (ZENER)
pmfm m e R - Ve ___ e D B o e — {E-598-7)
| 834 38 % = 30 28 28 g2 24 18 14 12 o 8 4 2.
- DR G D B G S G D B G M G )
ANODE - -
,000,000°'s 100,000’s 10,000's 1,000's 100's 10°'s VINITS
a
t] |
e/—/c DISPLAY_PANE( (E-880-7)
DCKA —_ ;
CATHODE SKA__ _ _ _ _ _ d :
=— ———————— —_—_——— e e e ) e o —_— e e = - ——
a b : !
! e comma c J2 d e t 9 TRl
L ; ? | +5vDC
i T S R S U R : — e o o = o] ] + ™3 1
31 29 |1 3 13 s -l - - - Z.25voC Kl
33 J 35 39 7 0 oo .
R42 D R4 | ]
240 < 39K R I3 A3u3-20
K J | |
! = (4] |
3R R14 RIG olpt | |
r|.5K » 300K 25v 1
L | |
20 | A3S3-17
SEGMENT 20K X6 ! E
(E-888-32) /" DRIVERS (8) R49 | . a
MPS -A42 MPS-A42 S AR 198 |AGuI-25
QI3 Qia RS0 ! : ) §
* 3 MA-2Ll o i8n asn-26|
* RSL ) | w
R33 R32 cr—an-22 L 178 |A4.u-z7L_
l.2K RS2 | P
4 D3 | 2
2 AN—L 6% asa-28] &
RS3 | ! ®
L cr2 2xINg148 | - AMA——L—» 108 1 a4d1-10 ) @
RS54 ! \
CRI * [ % _AM——L 158 | A4 (REFER
DISPLAY ' | o w-1187
. LATCH STORAGE | FOR PIN NO.)
i —Eﬁf—lvm !
X ! \
B
1 T
NOTES : } }
1) UNLESS OTHERWISE SPECIFIED ALL RESISTORS ARE * 5%, 1/4W. =

provecT Ene. D. MACDONALD

usep on  PINBALL

DO NOT SCALE DWG.

FULL |uo.n:¢’o | PER

(Bully | MIDWAY MFG.CO.

FRANKLIN PK. ILL.

DIM. TOLERANCES
UNLESS SPECIFIED

CONCENTRICITY Ti® 003
FRACTIONAL .. s1/e
DECIMAL. ... .00
HOLE DIA . .. 4.002-.0000 gury

5713/ 83

SEVEN DIGIT DISPLAY BOARD

SCHEMATIC "Al"
A084-91617-A000

PART NO.

MOSI - 00l14 -A057




P70 4 ™

o] ooV INAI&E Ty
r > & vl 1R4E: i
| !
: cran I.Is.u ’ E :ll |
A .oy o ¢
' VA - T | PLAYFIELD
! it aovDe '\L 1 ‘ T ] SWITCH
1 130K ! RETURN
| M- Il[\~‘A -r\ 0 3l 0y 25 vwis LI N [
A5VOR. I;?"" T |
: { V #‘ rel. A4 aAaA I . !
' g e PILY IZY ) uiec ’ L L i ! X
> 2K 3y L) 4 A e
! ! < ZERO CROSSING - L L ssopt TYP | |
1LTLTLTL e 1 \
| \ L (xe) (e q TiT
= + —peTEcTOR \
: ] L T : |
) T ) o
[ . ~NaNeR e '
: - ! l ° ’ " © 030585 12RTYR t |
19— —SH0 DTPe cman {x8) |
' ' 0
] | -L D8Pl av P » INGI48 TYP(XS) Py T . X ]
1 = . Al G | - PLAYFIELD
: ) v lnunm;ﬂ Py Paz W az A S : SWITCH
SENERATOR
" | S ’ SRa Al ANl s, STROBES
: "‘ [T nis? jactese g e “ . L L ' T
] o .
! 4——3———' 150 |PAQ. A3 AAA :‘ f—:z (LY Ao ssoprYe Lcme e
————— [R1}]
- LB VDG _YUA #2 / . - vay PPV AL 1
+8Y o
o It leas _ BM . AAA~d e —— / RUL_AAA
33k
TV
% 12K
0—1 L7 RAT . AAA~ A e :'t'v- (x8)
ACTIVITY Vloaz s ‘ > ——— SELF TEST SWITCH
= co
it — T ol T}~ CABINET SW.STROBES
W) (L1} VAUX v ¢} Aofg v 7 7 7 7 7 7 7 y 4 7
T0 [ 1
TSy h
INaIas ve ? o a3 'I: 0 s & 3 A W\ ¥ A \NA -\ - A\ N A\ N
M -
Y niso e [ 2 piadieA O i CABINET
P 20K Ne IT) Y] cse M3 ’ ':m—'::j.,o)c; M20A. SWITCH
"I ves  arlt A7| [AT Y s Z RETURN
vss ; »
i A " sl A /r'—‘——iy‘,\‘ L ., u208
* aopL " rpt A 2 T
R FT AL -
L L 3 L]
Az \ - oot = a2 390t
VALID POWER Yty T - 4 50l C TYPIXIO)
DETECTOR Amlze A ‘: !
33 0
+8v [ Z
us Dt 4 » i/ V1 0 o ~ " "
[ roe. 2 e
107 e800 g 2 Is L ~Le + $33z853338¢8 axt S
b3 r =) /'” !
> 30K e
o vni 5 35K . b0 R3— ) Y AL : LAMP
A P ADORESS
saic e 3 . !
= Y o [l |
A8 0 34w Dl% J \ o l—l 'y :; ! LAMP
2.4Y0C o fHra \ bt 3 PAS ! DATA
anv 28 %00, viller 07 : . ® oy - !
N 6 PP © | CEERIPY T T ) 3k = ;
N4I40 ;
no $ o ’ t
FTEERLLE 4 :
ATO
;v—- 3 = :
ol N-%P—— cez : |——— LAMP STROBE # 1
S Wl ™ a 22 1 A2 1 | ——— LAMP STROBE # 2
S It} " : Fi / ! )
23voc 2 90z 1o 52 a b L8077 77 A UIHIEULLITIIIEII LTI EIEE LR LT R IELI I FOIF . '
] PA i
m 310, s 1 |1 UNREG !
je2 Rios 32 00 : !
4 o4 s, :zo PAS ; o2 |
o 02 1 '50‘ oW PAS c'z - ; DISPLAY SEGMENT
or or  eanik AR L ; 2 (BCD) DATA
i cae 2 A D3 g :
2ess c GREEM LED L2l g
\ Saps W —E—— 0
s e ANN——— e 21 ]
\ 2iynw 2 - w3 Ve DISPLAY
oy we | oy 0 LATCH STROBE
b3 -7} i%08 L ”3 : - 24 1.
$x e . - g0 | ——— DISPLAY BLANKING
20 ' = .
CLOCX BUFFERS o ' '
e820/882! arop tYP ) '
R24 \ coz (x10) ' h
a2«
by ' '
= 12k TYP t ]
ixrn i 1
V//4 V//4 V//4 V//4 CATA8U /74 RSO an #7_ \ emr
RS9 25 } . :
. \ ¥ A\ ¥ ) 892 oo | M
wya 92 ags. PV ! DISPLAY
1 V 224 app, ws Lo ; DIGIT ENABLE
+3v :3 €38 - \ 293 appr 22 ! _— '
) A22 ApN ST \ RS __aaA LA ! 1 )
o AN \ YW : 1
[
D AT A470pt TYP
AZ_NI3$ ApA aTR \ !x'n,
UieA ia
A4 PO/J4
|22 \ po Toe . . 1
oy ™ Ao aA—AT2 B ' s | MOMENTARY
MW 4 — VoA 9242 ] R9B ApN—TO_C ! a2 ! SOLENOID /
v 6w TYPING) = R 0 a0 0 | C SOUND DATA ¥
£20 \ Llll’ -—— — J—W—-’ﬁ T
A2 13 — RO AN 3R e s
sav e2an g0 | o \ . . | mio2 app—3% ! a6 CONTINUOUS
iw €34 — T 11Tl mos gpp 3% 1 g7 SOLENOID
o €25 0— AR otze .7 R BTV | s | DATA (NOTE 2)
—— oty rO——4 b—oE9 -:;‘———ozzo TSN : -0 ‘ SOLENOID BANK/
€ Joorn ot €21 \—%)!17 N o I | L R SOUND SELECT %
L te €2 I - 820 p1 TYP
£22 — - - | = (x9)
o : e R o 3 e m B e TITIT
A% 2 AS I8 AS F) A 2 (e . jas arj22 A Dlas - -
AD " A 20 Ab AY K e 1 AD —- i v\ m $iae a3l . I EIEXIEEY
Y} Ad A As ry as 4 20 x| Aa as}z® aaNar—— 1las = LSS50 0080
AY A 3 a2 As] VAS FTIPW
AR A2 2 A2
Al 1 1 7] Al Al kd LY —
/ A \ro AQ N "AI0° TEST POINT
‘av v AD Ag vav A0 ue | % INDICATES "AID" TES .
vl u3 © 2l us A8 2 REMOVE A3J4 BEFORE USING AS AID TEST POINT,
M-—J 3_! y_T €3 ww MAYBE USED FOR 6TH AND 7TH DISPLAYS.
vee 00 9 vee 00 9] vee €3 010 oy et
L 10 0l 10 2 000 3 PREFIX ALL REFERENCE DECIGNATIONS WITH “A4”
o m o2 0z Iy 02 on 4. EXACT CHIP COMPLEMENT USED IN SOCKET Ul THRU U6
L 92 : Nu 03 LY 23 - NU o2 :: ho ® CAN VARY FOR DIFFERENT GAMES AND PRODUCTION LOTS.
s m :; m o 22 00 o2 VA TABLES OF MEMORY CHIPS AND CORRESPONDING JUMPERS FOR
" 22 T FYY o8 o w2 DIFFERENT GAMES AVAILABLE FROM BALLY/MIDWAY FIELD SERVICE DEPT
7 7] M 003
) l_Tll_. (Y nj“?—_ T2 . Iog “:
" (F] 2 1] 7
= < = H = - T
B ) ) i 1
) ) - ¥ P/
y//4 /74 77 V//4 77 Z7_DATA NS /A v/ 14 7 y/44 _ .
\ " —/ / pmemct w0 DOUG_MACDONALOD Juose o0 1 o wre.cO.
READ ONLY MEMORY N READ/WRITE MEMORY eamoT scaLE DG e SR eIl l..... 1PER 1 rnanmLm L
(NOTE 4} o ANt MPU CONTROL 80. ot v
. . O SCHEMATIC DWS. MOS! - 00i14 =~ AOT!
057N 783 A082 - 91824 - A000




PART NQ.
L._' w- 1233-2b
.= — AS 2877 -X_TRANSFORMER POWER ASSEMBLY . —— = — — — = e e e e m o o = — - e ————— — — -
// .. SEE NOTE | g s m e = = A$-25/8- 54, POWER MODULE — — — — — — = — = =x -
; ’ '
, AS-3071-X 7 J3
, - TRANSFOKMEF ASSY. - - / L (BACK BOX)
, g N / | | 8V FILTER RETURN
, s 7 AN 2 | Sw LAMP RETURN
— — -CAR! IRING ~ -
K CARINET WIRING \ e CoTE | | P4 6.5 vAC (G1) 3 | SW LAMP RETURN
/ \f :Js PLAYFIELD ¢——| 4 | SW LAMP RETURN
/ OFF (B T veL |“;>,_‘;__1 ’_:,Ea 154 5 | 5v REGULATOR RETURN
g FI 3A,58 T2, 1 e 6 | 197 REGULATGR RETURN
o~ 0= ! L L.'T9>“_1_4 » 7 | IS0 FILTER RETURN
P 6.5vAC F6,15A
07 0 |2 7! BAELKRBOX 8 | FLIPPEK RELAY, +43
(N ¢ > > | 9 | z.c. INPUT, + 43
lol |CUNVIENCE rEL/BLK ‘ 5v ,
Vg“”“ i TP2 +230 VDC 16 | +5v REGULATOR INPUT
- I I BLK {UNREG 190) ' | SwILL BUS
FRONI 0GR I TERIOCK 12 | SPARE Ci AN
NT T USFD N AL. GAME c RED 3 12 | SOLENOID BUS#43
L._o“?'o_______._ 100 K J4  (BACK BOX)
e 3 115 VAC OFN/BLK 170 VAC | | GEN ILL RETURN
—0 . © | o~ 2 | SOLENOID BUS RETURN
! (¢_RED 3 | SOLENOID BUS RETURN
| . 120 VAC WH/BLK 4 | GEN ILL RETURN
— : 5 | SPARE
- 3 i ‘ GRN TP 5 +43 VDC,(50L)
] n s 6 | *+190 REGULATOR INPUT
| \ RED/BLK 49 VAC + 7 | urARE GND
-4 : VAC
= ¢ COMMON - 8 | GEN ILL BUS
| = 9 | GEN iLL BUS
o v A7 RN
%ﬁ"‘ A RED/YEL J2_ (LOWER CABINET)
VRI .y 8 ' I | POWER LINE 6ND
PUR/BLK TP1 6.5 VDC(SWIL) 2 | FLIP SW RETURN
" 100 vaAC (£ 122-182 5 | cen 1L N
R 9.4 VAC 3 L RETU
JUMBE R HO AN o 1S VAC BLk/ELY T El22-141 - - 4 | SOLENOID WUS,+ 43
Frif 115 VAC AC 8.2 vAC 5 | SPARE
(SEE TABLE A Fik * THER VOLTAGES) | 11 120 v. 6 | GEN ILL BUS
HT Ji__(PLAYFIELD)
TP 3 11,9 VDC i | cEn L Bus
res (UNREG +5) 2 | spare
NG
I, SEE GAME MANUGAL OF SPECIFIC GAME FOR O RRPECT 2 14.2vAC 3 | GEN il.L RETURN
DASH / PART NUMBER. 4 | GENiLL BUS
2. ALL GAMES WITH 4 OR MORE FLIPPERS USE TA, > BLu Qeno 5 | sw L BUS
6 | GEN ILL RETURN
7 | SCLENOID BUS, +43
TABLE A
= 8 Swi.L BUS
(15 VAC , 2-8,3-6, 7-10 9 | SPARE GND
120 VAC. 2-8,4-6, 7-11
720 VAC, 4-8 ,7-9
— N B ALL DESIGN, OPERATIVE AND PROCESS DATA PERTAINING TO THE ARTICLE SHOWN ON THIS SHEET IS THE PROPERTY OF SALLY MFG. CORP.,
24 VAC,4-8, 7- |} CHICAGO, iLL. THIS INFORMATION IS DISCLOSED IN CONFIDENCE AND IS NOT TO BE COPIED. REPRODUCED. REVEALED TO OR APPROPRIATED BY OTHERS,
IN PART OR IN WHOLE, WITHOUT THE EXPRESS CONSENT OF THE OWNERS THE PAINT 1S LOANED AND MUST NOT BE USED IN ANY MANNER
DETRIMENTAL TO THE INTEREST OF THE OWNERS, AND MUST BE RETURNED ON DEMAND.
o NEMOVE ALL BURRS ?ﬁ‘g" DATE MANUFACTURING CORP.
—— CK.8Y | DATE . 2640 BELMONT AVENUE t_1273
* TOLERANCES ON AMCR CHICAGO, ILLINOIS
—~ DIMENSIONS UNLESS 2 o8v] DATE T rerr
; OTHERWISE SPECIFIED 3.0 |743-32] coxmor | piE sIZE- c.c. FT.PER M. LBS. PER M-
; FRACTIONS = 008 Y| DATE
: DECIMALS =+ 003 13- NAME ASSEM. NO. USED SCALE
, EXCEPT HOLE DIA 'S FINISH: POWER SUPPLY SCHEMATIC Yl
ANGLES =+ 1/2° s
00 NOT SCALE BaAwING | MARDENING: MATERIAL PARTNO.
3 e = y - -
oPER. | DEPT. | DESCRIPTION | rootwo. | No. | LET. CHANGE W-1233-2b

S 1o e

DATE | 8Y Ve CODE




+8v

o
Y /4 y/ /A y/ /A v/ /A v/ /i Z v/ Z
ZTpf *%V 11
RI2 < Il—— C19 4y Oluf
9. K < [ I A 19 4 S ot ut
< 3.58 é
4 Q2 279' MHZ cao *8V ¢ ‘"f'.
RIS 2N4403 atet 9 00wt
2.7« )I + ¢ ,___l st l +8v
+8v 20 AL 4™ | lze T ' o
4 vae 5E Voo LAIZ ¢ £ VoS e drBS Vec I %
M Ris $ A8 z: £2 GND 9 A7 e 23 Al AT = e
3.3 2 A9 AS Q7 18 A7 3 a7 27 A6 "> JWS5
r—wW— X XTALI AlopeL AL1Q) sl A6 AS @
+8V IN4606 , Hexare anple Al m s A€ A4 A4
R 20 RI o— T a2 Alg Y Q4 AS 28 A3 A3
82 IN4606 24 ALS A4 A4 A8 28
10K Al3 Q! 24 A2 A2 A8
swi Alaf23 a2 a2 A3 ATy AlQlAl Al AplRd
3 BK - AlS 2 a3 :I AIZ AlO) All A0 o~ OWT
IRQ A I
T
2N ut Lo Ao 23 -
N4403 ’ST -
RsT A0olL 3 oo s JWI2 ‘ ue >—0 +8v
R21 o + +3v i 1) AD] | - 21 Al
16K 1- D4 08 c39 c2 AD | ADL ol Us b-awu - Ao
IN40O4 IN 4004 47ut T O.luf AD2f23 D2 u " “p——AlL
Lvee  aps o3 prHe ADT \ ROM ROM we u
AD4 06 AL ————ARS \ 20
AD b5 P ARD .
— P20 aps ADg Da :? JWI0 3
P21  AD7 LE
7
g pae N\ a2 ilop a7 pe A lilge  a7H2 AR
Hp23 c14 r28f\N 01 o b D) ADI Ql qeHe A
P24 piwhs— 47pt 120 13] 02 as LI AD2 Q2 oshI— o
MC 6803 14 vye Qe il 4 ves 04%
2’ R16 asp2 ! o3 [ g o3>
2.7K 22 CE
< . CE
9 - +5V
m :;" PIo
PIL Vgypy 2! AN ™ AN
ve :lz 184p12 AN AN = = AN AN AN
5 13 '3 P13 cr +5V
> Vret Mpia Otut . us
' 1855 '
i
D22 | zna20e R ] P fis 2 s
20 o7 e} < 13 i
5 TP4 3] U5 ol s\ 8
7} ov +5v o TE 4 Ls )6 s} 10
10
S c]

" +11V UNREG

- 470
e . o 5

INTERRUPT R46 '
o= SND SEL \ 260 N\~ VVV T0 SPEAKER
|| —-— AR42 XC 5249 €25 14 100t 4 OHM
| 2 g _SND SEL IV\'IM:; R2 * —L184 1300t o h3e | | ( J2
! 344 SND SEL '\A'/"R‘" 47K B :72; 180 K c30 L2 r—— A
| | A4 }_—M/\/_l ——AN\VN— 1000 uf

SND S +
i 4« EL Wv R4S
| | "Pj M Q!

KE Q)
| -ﬂ_ ‘ﬂ- ‘fj-‘.’.}- 820 pt 2N5305 D9 cal
| 3 ARTH GND X5 IN958 B - i . R34 'S?T
| I 130K . +5V 470K v
| ! L pe R33

390K
| : ti2v I0uh VR 332 D7 D8 ) I VRI -
| 10-. UNREG IK POT VOLUME
I

| | l c9 _Fcno cs IN400I X 2 ”:2 +5V cll c26
| | [ .oml‘ 47ut T .Otut MC 7805 CP 3000 pt I 300 pt I <
| | w e =
| | /J7 + IV UNREG ouy = -
1 | UNREG c24 GND
| 1547 RETURN T . u7 REVISIONS
] LOGIC GND 4700 ut C23,,.01uf] Cci8 Ol uf -

6 «ag———LOGIC_GND 2 polufgcis |y ) ; \ USED ON Gully | MIDWAY MFG.CO.
| - 1 LOGIC GND TP3 = é’) (WY T EMs: D. MACDONALD J{"‘:“"-. caLt !n?mu.m PK  ILL
P 1 © 6No TPI 3900 100 DO NOTHCALE DR G J FULL NO.REGD | PER
L | 4.7uf]l CI7,, ¢t . X CHEAP - SQUEAK PART NO.

—_——— 47 H}——{—l}—— + DM vouﬁn:ﬁ:is

cz22 4.7ut UNUSED SECTION AR St I SCHEMATIC DWG MOS5I - 00114 -BO4S
A082 - 91603 -B000




llllllll d *
“n.: |
_ 5 - "
| 6 =% t
_
_ 7 - T
_ 8 - " FEATURE LAMP BUSS (SW.ILL.)
“ |
} 0o
#1 "10
o - - @
_ 17 - | #2 _J ()
— — #u -L- ‘C
| "= I o .
| 23 - _ #4 Q @
“ #m -o-
_ —m A — n_n , @
_ 9 - . #6 "a ()
w.n ANy
I #7 "q
| 28 < _ _— @
! 24 - ! #8 Q@ ()
| 20 <€— #9 "o" @
_ — "mon ‘C
| 19 —— _ #10 "y (2)
_ #: [TINT} T~
_ 13 + T J Rw
| 27— #12 K" ~ Q)
) ! #13 "Kieome &)
_ _m m " _n /w*
_ 15 - " #le A @
" 21 -—KEY| ~
[
| 12 - | 80 HEART CARD (2)
_ I - 160 CLUB CARD @
_ 26 g _ SHOOT AGAIN
_ ! 2X BONUS
_ 4 — 1 : J/@
i 3X _BONUS
i 3 - ]
_ > -t _ 4X BONUS Go)
" | - _ 5X_BONUS )
| |
| I
-
REVISIONS
PROJECT ENG. A. AARSTAD USED ON KINGS OF STEEL Zutty | MIDWAY MFG.CO.
DO NOT &% 3Lk BDWS WEAT YREAT scaLe NO.REQD | PER FRANKLIN PK. ILL.
N TEEERANCES lom  REW ma SCHEMATIC DWG. PART NO.
P T KINGS OF STEEL BONUS LITE BOARD MO5I — 00390 - BOII
N 12/19 ‘83 A080 - 91703 - A390
oLk Ds + ouz ovolnary




giov - 06€00 — ISOW

ON i¥vd

06¢V - POLI6 - 080V
gyvo8 3117 NNiv3d
43ddN T1331S 40 SONIM

"OMAd  JILVAN3IHOS

HEINL S

€8, 6172l

K} =]

"V, 4YR

Rint MHd NITMNY M 4

‘029N AVMAIN | 47

43d

a,03Y4 ON

MY nua .

UVGEo00 60 4+
woa TT W A
O SV R E Twer s

wery 3TOH

B4 Abe TN T N

Q36413345 SSITINN
IDMNVYHITOL WIG

V344 AVIH

<2Wa e

25 41ON OQ

1331S 40 SONIX No a3sn

avlisyvy °v

Z9N3 103roYd

SNOISIAZY

)

J

(WO1108) 1398Vl Joua D,

@

(WOL108 WO¥3 GNe) L398V1 doyd I,

"

D

1399v1 do¥a ,ol,

0

D @

)

(dol Woud aNg) 1393vV1 doya D,

¥ )(dOL WOu4 aNZ) 1398v1 doda ,f,,

{d0L) 1399vl doda Lo Wges

<

[WOLLo8) 139uvL ¥,

(WOL108 WOY4 aNZ)

1394V N,

13ouvl v,

CORICORIC

(doL WON4 aNg)

1394Vl ¥,

(dol)

1399v1 ),

>
w
x

31V9 N3dO T33HM

S

000'0l 133HM

el

S30N3a TV 133HM

Ll

MOMMY 1394vL 133HM

000°G2 T133HM

000°0S T133HM

a¥vO S10dS T133HM

Ol

SHICRIC)

ayvd 3avds 0<c

@D DD DG

MOYYY VIO3dS 1394V1 d0dd

(A1"mS) ssna dWv1 3¥NLv3d

YYVY +¢1Vv+vv!l+v+ﬁvvvvvvv

— — o g— w—— — — ome o e owma e e S— —————-——.—--.——---J




	01
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11
	12
	13
	14
	15
	16

