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(504 MIDWAY s

April 2, 1985

SERVICE BULLETTIN

GAME: STRIKES AND SPARES SHUFFLE ALLEY

SUBJECT: P.C. BOARD INTERCHANGEABILITY

The following P.C. Boards have been used before in Bally Midway games.

P.C. BOARD INTERCHANGEABLE WITH
70VA Power Supply Robby Roto (Must be a
(A082-90421-B000) "B" version)
70VA Power Chassis Burger Time, Super Pac-Man
(A945-00036-0002) & other 70VA games
High Voltage P.C. 10 Pin Deluxe Shuffle Alley
(A084-91701-A000)
5 MHz CPU Tapper, Root Beer, Timber
(P.C. A084-91490-H010) & Discs of Tron

NOTE - The Sound & I/O P.C. A084-91795-BB37, Puck Sensor P.C. A084-
91796-2B37 and Lamp Driver P,C. A084-91797-BB37 are new and
are only used in Strikes and Spares.

The 5 MHz CPU P.C. A080-91490-H010 connector J-5, J-6 and J-7
are not used in Strikes and Spares.

Andy Ducay
Technical Service Manager

AD/dd

% 10601 W. Belmont Ave. » Franklin Park, lllinois 60431 « Telephone (312) 451-9200 » Telex: 72-1596



(5ully MIDWAY s <5

June 18, 1985

SERVICE BULLETIN

GAME: DEMOLITION DERBY (4-Player)

SUBJECT: INTERMITTENT LOSS OF AUDIO DUE TO STATIC CONDITION

MODIFICATION

1. Make the following change to the Turbo Cheap Squeak Board
(PC A084-91779-2000) .

2. See Figure #1 & #2.

Andy Ducay
Technical Service Manager

AD/dd

‘_% 10601 W. Belmont Ave. » Franklin Park, lllinois 60131 « Telephone (312) 451-9200 » Telex: 72-1596
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(6ully MIDWAY s

October 11, 1985

SERVICE BULLETIN

GAME: DEMOLITION DERBY (2 & 4 Player)

SUBJECT: OPTICAL ENCODER DELUXE (A084-91794-A000)

1. The Optical Encoder Deluxe is interchangeble between either
the 2 player or 4 player games.

2 If used in a Demo Derby 2 player U.R. make sure jumper JWl is
installed.

3. In a 4 player model JWl must be removed.

GM/dc

% 10601 W. Belmont Ave. » Franklin Park, llinois 60131 « Telephone (312) 451-9200 « Telex: 72-1596 @



(ully MIDWAY s

April 24, 1985

SERVICE BULLETIN

GAME : DEMOLITION DERBY (4 Player)

SUBJECT: ROM CHANGE (Location 1C on CPU Board)

1. An error has been detected in the Demolition Derby coins/credit switch
settings.

2. When trying to set the game for either 2 coins - 1 play or 1 coin - 2 plays,
no matter what the dip switches are set for, the gamewill always give
1 coin-1 credit.

3. Any game with Serial Numbers 101 to 350 may exhibit this fault.

4. TIf you find it necessary to utilize these settings (2 coins-1 playor
1 coin - 2 plays) a corrected EPROM is available and would have to be
installed in Position 1C on the CPU Board.

Gregory S. McKay
Field Service Technician

GWw/dad

% 10601 W. Belmont Ave. » Franklin Park, lllinois 60131 « Telephone (312) 451-9200 e Telex: 72-1596



(5zlly MIDWAY s

April 12, 1985

SERVICE BULLETIN

GAME : DEMOLITION DERBY (4-Player, Serial Nos. 101 to 350)

SUBJECT: ROM CHANGE (Location 1C on CPU Board)
1. An error has been detected in the Demolition Derby Coins/Credit
Switch Setting.

2. Any Demolition Derby shipped from Bally Midway prior to April 12, 1985
will need an updated ROM.

3. The Bally Midway Parts Department will supply the EPROM at no charge.

4. Any additional EPROMS required will be on a charge basis.

Gregory S. McKay
Field Service Technician

GxM/dd

% 10601 W. Belmont Ave. « Franklin Park, llinois 60134 « Telephone (312) 451-9200 « Telex: 72-1596



50y MIDWAY s

January 10, 1986

S ERVICE BULLETTIN

GAME : "Jumpshot"

SUBJECT: OPTION SWITCH SETTINGS

1. Errors have been detected in the switch settings for
JUMPSHOT. Please disregard the option switch setting
information (M051-00E18-A007) located on Page 5 of
your JUMPSHOT field conversion kit instruction manual.

2. Refer instead to the option switch setting information
(M051-00E18-B007) attached to this bulletin.

3. Keep this information in your JUMPSHOT field conversion
kit manual for future reference.

Greg McKay

Field Service Representative
Bally Midway Mfg. Co.

GM/d1lm

enc.

% 10601 W. Belmont Ave. ¢ Franklin Park, lllinois 60131 « Telephone (312) 451-9200 » Telex: 72-1596 ﬁy 77



JUMP SHOT

OP T 1 ON SWITCH

SETTINGS

LITIIIIITII77777777777777777777777/7777/ GRME TI\ME /////////177777777777777777777777777/77

2 MINUTES TOTAL GAME TIME
4 MINUTES TOTAL GAME TIME
2 MINUTES TOTAL GAME TIME
3 MINUTES TOTAL GAME TIME

SWAL SWF?2 SWE3 SWEA SWAS SWEG SWET SWAS

ON  ON
OFF  ON
ON  OFF
*OFF  OFF

LI117777777777777777777/7//7/7/////7//// PLAYER SELECTION //////////////////17/77/1777777777

PLAYER 1 BLACK
WHITE
PLAYER 2 BLACK
WHITE

ON
XOFF
ON
*OFF

L1177177777777777777777777/7/7/77/7/7/7/// METHOD OF

PLAY ////1177177777771/777/7777/7777777777

FREE PLAY ON
NORMAL PLAY *OFF
1 PLAYER PER 1 CREDIT ON
1 OR 2 PLAYERS PER 1 CREDIT *OFF

1117777177777 77777/7/7/77/7//7/7////7// SPECVAL FUNCTIONS ////////////////7/////////77/7/7/7

FREEZE VIDEO (MONITOR PRESENTATION STOPS MOV ING)
GAME OPERATES NORMALLY

ON
*OFF

* INDICATES FACTORY RECOMMENDED SETTINGS

PART NO. M051-00E18-B007




5ty MIDWAY s

January 24, 1986

S ERVICE BULLETTIN

GAME: "Jump Shot"

SYMPTON: Possible intermittant game reset

CURE: Game Board I.C. Chip 8B, 74LS368, should be a Texas
Instrument. Any other manufacture may result in

reset problem.

NOTE: When Converting from Pac Man, Ms. Pac Man or Pac Man
Plus upright.

Ed Schmidt
Assistant Field Service Manager

ES/d1lm

‘% 10601 W. Belmont Ave. « Franklin Park, lllinois 60134  Telephone (312) 451-9200 « Telex: 72-1596 ﬂf /



MAX RPM U.R. - 2 PLAYER
Calibration Procedure

CALIBRATION PROCEDURE FOR STEERING WHEEL ASSEMBLY

1. Select player input in Test Mode.
2. Center (left or right) players steering wheel.

3. Locate (left or right) players potentiometer on the Reflective Sensor
Control P.C.B.

4. Adjust for a reading of 128 +5 on screen.

CALIBRATION PROCEDURE FOR A GAS PEDAL ASSEMBLY

1. Select player input in Test Mode.

2. Locate (left or right) players potentiometer on the Reflective Sensor
Control P.C.B.

3. Adjust for a reading of 235 to 240 on screen.
4, Depress gas pedal all the way down and a reading of 10 or less should be

observed.

POTENTIOMETER ASSIGNMENTS ON REFLECTIVE SENSOR CONTROL P.C.B.

Potentiometer VR1 = Right Gas Pedal
Potentiometer VR2 = Left Gas Pedal
Potentiometer VR3 = Left Steering
Potentiometer VR4 = Right Steering

M051-00C75-A010



U5ttty MIDWAY s e

October 10, 1986

SERVYICE BULLETTIN

GAME : RAMPAGE U.R.

SUBJECT: Option Switch Settings

Your RAMPAGE manual Option Switch Settings on Page 1-6 refer to
the initial production run only. Should you find the settings in
the manual do not work in your game, refer to the Option Switch
Settings listed below.

This program was changed only to provide European operators with
multiple coin options. You can easily identify this program as
“V.3 (Version 3)" in self test.

RAMPAGE U.&.

OPTIOMN SWHUITCH SETYTINGS

HI111E011111141111171 SEITCH WO. 2 - AT Al3 - LOCATED ONM MONOBOARD g

DURING GAME PLAY: SHEL SUE2 SHE3 SHE4  SHES SHEG SUET SUEB  SH#9 SW#10

(S 34]

DIFFICULTY LEVEL 1

FACTORY SETTING OFF OFF
DIFFICULTY LEVEL O-EASY Ol  OFF
DIFFICULTY LEVEL 2-ADVANCED OFF Ox

* SCORE- OPTION - ON OFF
SCORE OPTION - OFF Od

COIN CHUTE 1:

1 COIN / 1 CREDIT OFF
2 COINS/ 1 CREDIT o
COIN CHUTE 2:
1 COIN / 1 CREDIT OFF  OFF  OFF
1 COIN / 2 CREDITS O OFF  OFF
1 COIN / 3 CREDITS OFF ON  OFF
1 COIN / 4 CREDITS O O OFF
1 COIN / § CREDITS OFF OFF o
1 COIN / 6 CREDITS Od  OFF  ON
2 COINS/ 1 CREDIT OFF O  ON
3 COINS/ 1 CREDIT o ON  oON
GAME PLAY OFF
** RACK ADVANCE o
NORMAL VIDEQ
FREEZE VIDEO :‘F

= ALLOWS PLAYER TO RETAIN POINT TOTAL WHEN HE “BUYS BACK IN“
WITHIN A FIXED TIME LIMIT.

== SERVICE BUTTON ADVANCES RACK

FACTORY SETTING - ALL LOGIC SWITCHES SET IN THE “OFF* POSITION

PART 0. MO51-00€36-CO07

Ed Schmidt
Asst. Field Service Manager

ES:bjn

% 10601 W. Belmont Ave. « Franklin Park, lllinois 60131 o Telephone (312) 451-9200 « Telex: 72-1596 ﬂ

12



S ERVICE BULLETTIN

November 12,1986

GAME : RAMPAGE UPRIGHT

SUBJECT: CONDOR SWITCHING POWER SUPPLY

Two versions of the Condor Power Supply were used during
the Rampage production run. Although either supply will
work 1n your game, the information listed below will help
you to understand the difference between them and insure
that they are properly connected to your game.

Failure to properly connect your respective power supply
can result in game damage.

Version A Version B
Bally Midway Part No. 0017-0003-0543 0017-0003-0609
Condor Part No. on PCB 02-30379-0001 02-30485-0001
Connector and No. of Pins JI,5 J2,20 JI,20
Used with Adapter Cable No Yes

NOTE: Games shipped with the version 'B' power supply
included an adapter cable. When replacing a version 'B'
with a version 'A' power supply, DO NOT use the original
adapter cable.

FIELD SERVICE DEPARTMENT
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I5ally MIDWAY s oo

S ERVICE BULLETTIN

January 13, 1987
SUBJECT: CONDOR POWER SUPPLY (#SP1016)

We have found that on Bally Midway video games, we are operating
the Condor Power Supply at just under the minimum load required
for proper operation. Because of this, when turning on a game,
the Condor Power Supply may oscillate on and off.

To correct this situation, change resistor R9 to a 750 ohm 1/4
watt. R9 is located under the heatsink for Q2. It is necessary to
remove Q2 and the heatsink to change R9.

Also, please note that we have put a ninety (90) day warranty on
the Condor Power Supply.

Greg McKay
Field Service Representative

GM/ jmm

‘% 10601 W. Belmont Ave. « Franklin Park, llinois 60131 = Telephone (312) 454-9200 « Telex: 72-1596
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October 11, 1985
SENTE SERVICE BULLETIN
GAME: STOCKER
SUBJECT: OPTION SWITCH SETTINGS
An error has been detected in the Stocker Field Conversion Kit
instruction package.
Please refer to the following switch settings when changing your
options:
Gl
1 2 3 4 5 & 1 8
XX XX XX XX XX XX OFF * Normal
XX XX XX XX XX XX ON 3 Tickets Ends Game
XX XX XX XX XX XX OFF No Attract Music
XX XX XX XX XX XX ON * Music in Attract
H1l
1 2 3 4 5 6 1 8
ON ON FREE PLAY
OFF ON * 1 COIN/1 CREDIT
ON OFF 1 COIN/2 CREDITS
OFF OFF 2 COINS/1 CREDIT
ON ON ON * No Bonus Coins
OFF ON ON 2 Coins Adds 1 Bonus Coin
ON OFF ON 3 Coins Adds 1 Bonus Coin
OFF OFF ON 4 Coins Adds 1 Bonus Coin
ON ON OFF 4 Coins Adds 2 Bonus Coins
OFF ON OF ¥ 5 Coins Adds 1 Bonus Coin
ON OFF OFF 5 Coins Adds 2 Bonus Coins
OFF OFF OFF 5 Coins Adds 3 Bonus Coins
ON * Left Coin Mech x 1
OFF Left Coin Mech x 2
ON ON * Right Coin Mech x 1
OFF ON Right Coin Mech x 4
ON OFF Right Coin Mech x 5
OFF OFF Right Coin Mech x 6
* = recommended settings
BALLY SENTE SERVICE » 10601 WEST BELMONT AVENUE
FRANKLIN PARK. ILLINOIS 60131 » 800/323-7182

15
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October 11, 1985

SENTE SERVICE BULLETIN

GAME: SAC 1 and COCKTAIL CABINETS

SUBJECT: ALL CONVERSTION KITS WITH CONTROL PANELS THAT USE
TRACKBALLS

IF there seems to be an obstruction by the trackball assembly

when installing the control panel, follow these steps:

l. Turn control panel over and take off 4 nuts holding the
trackball P.C. (006-8004-10) to the trackball assembly.

2, Lift P.C. off studs and rotate the trackball P.C. 90
degrees.

3. Replace P.C. on studs and secure again with nuts,

GM/dc

BALLY SENTE SERVICE » 10601 WEST BELMONT AVENUE
FRANKLIN PARK, ILLINOIS 60131 « 800/323-7182




KIT:

SERVICE BULLETIN

SAC MAN FIELD CONVERSION

SUBJECT: GALAXIAN POSITIVE SYNC MODIFICATION

PROBLEM: Some earlier GALAXIAN U.R. games have a negative sync and the

SAC MAN kit requires a positive sync.

SOLUTION: Make the following respective modifications:

RE: Wells-Gardner Monitor Interface P.C. boards; P302, P297
and 294 for positive sync.

MONITOR INTERFACE BOARD MODIFICATION PROCEDURE

1. Remove TR203 and install a jumper from the base to the collector
board positions.
2. Remove R210 resistor and install a jumper across the resistor
board positions.
3. Remove R207 and R208.
4. 1Install a 10K OHM, 1/2 Watt Resistor from the collector board
position of TR203 to ground.
5. Construct an adaptor cable using Fig. $#1 as a reference and
install cable. £1C ™7
& PCS.
RED L GrRIV
5 2 70
FROM 6RN BLU MONITOR
SAC MAN BLU 2 Kkey INTERFACE
V/IDEQ CABLE GNDI3 4 reD BOARD
Va2 21 GND
H SYNC] S +smd
A 4
(2) INE06

BALLY SENTE SERV/CE * 10601 WEST BELMONT AVENUE
FRANKLIN PARK, ILLINOIS 60131 - 800/323-7182

17



March 24, 1986
SERVICE BULLETIN

RE: Wells-Gardner Monitor Interface P.C. Boards 298 and P307

for positive sync.

MONITOR INTERFACE

BOARD MODIFICATION PROCEDURE

1. Remove 1K OHM resistor
across 1K OHM resistor

2. Remove transistor near
NOTE: This transistor

3. Install a jumper from the base of J202 to Pin 10.

located in X201 and install a jumper

positions.

R217 .

is not identified on the P.C. Board.

4. Remove the diode on the solder side of the P.C. Board located
from the collector of J202 to Pin 10.

5. Construct an adaptor cable using Fig.

install cable.

Fre®2

RED

ERN

bRos
FROM Ep
SAC MAN ERN
VIDEO CABLE BLY
END

BL

VSyne
HSYNC

END
KEY

O I N W N S

i*‘“ w M\ (o o

@) IN4606

Ed Schmidt

Assistant Field Service Manager

ES/dlm

+SYNC

#2 as a reference and

70
MONITOR
INTERFACE

BOARD



April 10, 1986

SERVICE BULLETTIN

RE: NAME THAT TUNE TEST PROCEDURE

Due to the size of the Game Program, the standard test procedure for
Bally Sente games could not be incorporated into this game. This does
not mean that tests are not available, only that they are not obvious
to the operator.

PROCEDURE:

To enter the test mode, flip the test switch to the on position. The
screen displays the message, "Please Stand By". During this time the
sound board is being tested and will display an error message if it
finds a problem. It will then display:

"THE NUMBER OF SONGS"
"THE NUMBER OF CATAGORIES"
"THE NUMBER OF BID TOPICS"

Pressing the "Player One" start button, displays the song 0000
(in hexadecimal).

Pressing the "Player Two" #1 button, increments the tune selection to
song 0001. Holding in this button will cause the displayed songs to
rapidly scan forward.

Operating the "Player One" #1 button works in the same manner scanning
the tune selection in the opposite direction.

Once a song is selected, press "Player One" start button to activate
the tune. This will execute the entire portion of that song stored in
memory provided no other push buttons are operated. For a nine note
rendition of the same song without cords or background, press "Player
Two" start button.

To continue with the test, just use "Player One" or "Player Two" #1
button to make your next selection and repeat the procedure. To exit

the test, return the test switch to the off position and after a short

pause the game should return to the attract mode.

If you should encounter any problems, please contact Bally Sente
service at 1-800-323-7182.

BALLY SENTE SERVICE » 10601 WEST BELMONT AVENUE
FRANKLIN PARK, ILLINOIS 60131 « 800/323-7182

19
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April 10, 1986

SERVICE BULLETTIN

RE: BALLY SENTE MAIN FRAME MASTER CABLE MODIFICATION

The following modification MUST be performed on all Sente main frame

cables that work in conjunction with the NAME THAT TUNE conversion kitl

Failure to make this modification may result in garbage on screen or
the picture may freeze intermittantly.

Each NAME THAT TUNE kit contains a "master cable kit", which includes
two wires for installation into your respective Bally Sente main frame
cable.

The purpose of this cable modification is to replace the regulated +12
V.D.C. with unregulated +12 V.D.C. to your respective main frame cable
This change will provide a +12 V.D.C. unregulated buss line to the NAM]
THAT TUNE control panel, player one and player two lamps.

As current production of Sac IB main frame units already include this
cable modification, no work will be required on your part. However,
Bally Sente main frame units manufactured prior to "this" cable change
must be modified for proper NAME THAT TUNE game operation. This
includes: Sac I, Sac IA, Sac IB (made prior to cable modification), Saq
Man and the cocktail main frame.

A quick way to determine if the cable modification has been made is to
look at the Power Supply connector P19 at pins 10 and 11. If a GREEN-

WHITE wire is connnected to pin 10 and a GREEN-RED wire is connected to

pin 11, the modification has been installed. “See Figure "A"

If not, then the master cable assembly must be modified, using the NAME

THAT TUNE master cable kit as follows:

A. Cut the GREEN-WHITE or GREEN wire at location "K" of cable

connector P7 (22 position). Then strip "this" wire for later useé
with wire nut. Please cut as close as possible to the connector.

BALLY SENTE SERVICE - 10601 WEST BELMONT AVENUE

|2 i

b

FRANKLIN PARK, ILLINOIS 60131 « 800/323-7182




B. Connect the cable kit GREEN-WHITE wire from the Power Supply
connector P19, Pin 10, to the GREEN-WHITE or GREEN wire you cut
at location "K" of cable connector P7. After both wires are
stripped and joined together, install the wire nut provided in
the cable kit.

NOTE: Do Not install cable ties now. Also Do Not connect the
kit wire to position "K".

C. Cut the GREEN-RED or GREEN wire at location "L" of cable
connector P7. Then strip "this" wire for later use with wire
nut. Please cut as close as possible to the connector.

D. Connect the cable kit GREEN-RED wire from the Power Supply
connector P19, PIN 11, to the GREEN-RED or GREEN wire you cut at
location "L" of cable connector P7. After both wires are strip-
ped and joined together, install the wire nut provided in the
cable kit.

NOTE: Do Not connect the kit wire to position "L".
FICURE ‘4’
PMER SUPPLY CRL BoARD
/
J4
4
" CUT WIRES ——J_-l /
—
/ i PLICE wiRES
WIRE NIT —2_ Y2 i
\ PHK | 22ms.
X5 L
J79
22
2.
V4 ég/
sgfy
<
<F

E. 1Install cable ties.

F. Check out electrically.

G. Any problems or questions call Bally Sente Service at our toll-
free number 1-800-323-7182.

Ed Schmidt

Asst. Field Service Manager

ES/dlm

21
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(5ully MIDWAY s>

April 23, 1984

SERVICE BULLETTIN

GAME: KINGS OF STEEL

SUBJECT: UNIQUE PARTS LIST

The following is a unique parts list for game number #390
Kings of Steel.

DESCRIPTION BALLY MIDWAY PART NUMBER
10 Drop Target A390-11
Jack Drop Target (2) A390-12
Queen Drop Target (3) A390-13
Back Glass A390-42

Attached is a complete listing of the playfield top and
bottom parts.

Pete Gustafson
Field Service Technician

PG/dd

attach.

% 10601 W. Belmont Ave. « Frankiin Park, lllinois 60131 « Telephone (312) 454-9200 » Telex: 72-1596



WHEN ORDERING PART,
SPECIFY PART NO.
AND NAME OF GAME

page 1 of 2
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#0390 KINGS OF STEEL

RUBBER PARTS

Dimensions are inside diameters. Numbers in parenthesis indicate
quantity used, if in excess of one.

A.
B.
C.
D.
E.
F.
G.
H.
I.

17-41-643 1 (5)
17-41-633 Bumper (6)
17-41-641 Post (4)
17-41-645 2" (2)
17-41-646 2%

17-41-647 3"

17-41-648 34"

17-41-682 Flipper (2)
17-41-689 Rubber Nut (30)

PANEL TOP PARTS

1. Left Ball Gate Assy...... T T p g A360-22

2. Right Ball Gate ASSY..ecvecescccccceccnacennn A360-23

3. Top Mounted Ball Kicker Assy. (Outhole)..... A360-234

4, Ball Gate and Wire ASSY...ceecececcoococccccees A371-40

5. Plastics and Bushing ASSY..c.vecececocenneense A390-16

6. Ball GuUide ASSY...ccceccascccccccccacacaanncns A390-18

7« Ball GUide ABSY:siessasen s swmensssssssssas A390-19

8. Ball GUide ASSY st cws ss et .omesesessisssssssss A390-20

9. Playfield Screened and Pierced......cceeeee.. A390-504-XF
10. Mini Flipper and Shaft....cssesesessssesssos A391-52-100
11. White Flipper and Shaft (2)...cccecocecacana A967-31

12. 1" Red Post (11)...ieeeeneeenoenoecnananns %..17-42-588
13. 1.3/16" Red Post (19) cssemsncsmsisessss P 17-42-596
14, Mylar OVEELlaY.cccsces ssos s seoneosimesssssises 331-903

15, Bottom Arch......cceeeeeecccececccconcconcens 391-105

16. 11/8" Ball Guide€..veeeeeeecoanns it s iaidine Sista uie 360-175-3200
17. 11/4" Ball Guide (2).eeeeeecnnnn. e ilaibs nne e 360-175-4600
18. 23/8" Buffer Wire (2)...eeeeeccecncececnnans 360-175-5300
19. 1 3/4" Ball Guide (2)......... S ada s dlehie s e ut 360-175-8400
20, Pree Ball Gate...ccsescecsaccscse iEE s ae ee.390-110-XF
21. Screened PlasticS...cvsvussumsns S5 RE TS B 390-901-XF
22. Rollover Buttons (4)....cccceececccecnceccesa390-906

23. Shooter Lane HOOQ....cceveocon- e e A967-107-XF
24. Thumper Bumper Cap (3)....cccee... - a3 0=39

25. Thumper Bumper Collar (3).......... cecceacces 17-42-403
26. ShoOter GAUQE.....cveeececocccccccccccacanss 391-106

24

WHEN ORDERING PART, SPECIFY PART NO. AND NAME OF GAME

page 2 of 2



#0390 Kings of Steel

(O INDICATES SWITCH ASSEMBLY
IDENTIFICATION NUMBERS.

IDENTIFICATION NUMBERS.

A INDICATES ASSEMBLY

[0 INDICATES SOLENOID

IDENTIFICATION NUMBERS.

WHEN ORDERING PART,

SPECIFY PART NO.

AND NAME OF GAME

25
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SWITCH ASSEMBLY TDENTTFICATTON PART NUMBERS

PlayvEield Till, ¢ c v seimsmiesisnn s s 5 s 5 & sisiereiasmiomie eeseeeA360-57
General Rebound (11)..cieeneeeeencencencncoaccons .. .A360-69
OUEDY s & 5 s 6 vamiecsenis 55 65 65 s b pbiosbs/ons s e s s - A360-55
Rollover Switch (4) ....... o e 5§ s & .A360-61
SauCer. ..ceeeeens S oeseBA967-75
Square Red Target.....cceeeeeeccccnccacsccccaccccncs A390-14
White Targets Behind Drop Targets (3)eeececcecnaees s A365-27-109
Top White Target Behind Drop TargetS....ceeececcccces A365-27-200
Red Target Behind Drop Targets.......... . e o A365-28-200
Deepy Tartels 16)ucseisnnonmvnmesisssss s nemessssess . .A360-62
White Target, ccesecsissccccscassscsaisesssononessss A360-261
Rollover Button {4)....ccuceeenes 5 e R A390-22
Blue Targot (6) sccssccsssmnsomsssosssssansnisennssss A391-41
Upper Left & Right Flipper End of Stroke Switch (2)..A360-77
Lower Left Flipper End of Stroke Switch....eeeeeeen. A360-67
Thumper BUMPEE (3)ieeiceceecececescaccacecacsaceccnns A967-74

SOLENOID TDENTTFICATION PART NUMBERS

SAUCET 5 5 3 s.6616-506/6/66 55 5 5 55 5 55 ea015/0.5% 516 55 5 55 & sgimaiddmas s A360-211
OAENBLEL sisisi5i00:5:506 5.6 555 5 5 5 5 SEaiEa/0 5 56 5575 F & 5 o o sre-i0s8in 8 A360-44
Drop Target Memory Coils (6) eeceeeennicnennncacenes A360-210
Drop Reset Coils (2)cvieencnenencecacacananan A967-77
FLipPers (3) . iieieeeeeeeeeceescencenceceaceeccaaneas A360-45
Thumper Bumpers (3) ... ....iiiveeeeneneecccnnnccennns A360-44
S1Ingg BIOt s sesiseinssssssssssmoenssessssss o 8 el 2967-46
KOOCKBT S s s s scesinesses o s s s b s0/ni6e o 55 & 65 & 5 srel smieieie:s A360-46
CoIY TOCK Ot ceiach 35 5566 58 sieiesssss 668 57s 5 5 ¥ 6 b o bordsbios A360-208
Free At eceececcecccoccccncccccccccccocccanncncns A390-27

SAUCErcccccccccoccccssascncnonsns §ibiaiariie ® 68 ste v v Ssierans A331-34
Rollover Wire FOIM (4)cccceccccccsccccecccacccancces A360-216

Six Drop Target and Mamory Coil ASSY...eecceccacecees A390-25

Free Gate Relay..ccceccececosccccncacecacscosscccnacons A390-32

Upper Feature Lamp Board W/SocKetS.ccceeececcecnness A390-36

Upper Feature Lamp Board W/O SocketS...ceeveceneesns 2084-91704-A390
Feature and Bormus Board Lamp Sockets (43) e cceccccass 17-31-29
Bormis Board W/SocketSeeececcoscrncccccccccccsaccancas A390-37

Bonus Board W/O SOCKEtS.ccceccccccccsscscossnsscsccns 2A084-91703-B330
RAGHE FLIBDE. o o.as0m 5.5 85 © o000 6 6 0 8 6 i s A391-53-100
Upper- Teft Flippericesessses o ssssieeessssss s e smans A391-53-200
LoWer Teft Flipporacesssssessonsesinissss s s sves siens A391-54-200
THHPEr Bamper (3) s sseeses o s somvuneiess s a5 s &6 a6 6.6 A967-53

SLING SHoE o sisemmsmmmnin s = 0w o o = aoa s sremiousisis =% 5 & & & 5 & & 655808 AS67-59

One Position Fiuse CliPeesesussossmvnancssssssssnse sos 720-1-100
Outhole Wire Actuatoricsccssssssssicsesonassasieains A360-217

WHEN ORDERING PART, SPECIFY PART NO. AND NAME OF GAME

page 2 of 2
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July 11, 1984

SERVICE BULLETTIN

GAME: BLACK PYRAMID

SUBJECT: ATTRACT MODE SOUND & CORRECTION ON PAGE SEVEN (7)
OF THE GAME MANUAL

In order to shut off the attract mode sound, Dip Switch
No. #30 on the MPU Board must be turned off. Please add
this information to Page 7 of your game manual.

Also, on Page 7 the last switch setting for the Left Lane

Extra Ball Build Up Adjustment (SW4#7 ON SW#8 ON 50K) should
read 'Most Liberal'.

Pete Gustafson
Field Service Technician

PG/dd

“"“V; ’ 10601 W. Beimont Ave. » Franklin Park, linois 60134 « Telephone (312) 451-9200 « Telex: 72-1596
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October 18, 1984

SERVICE BULLETTIN

GAME : SPY HUNTER PINBALL

SUBJECT: NUMBER OF GAMES REPLAYS PER GAME ADJUSTMENT

Please add Switch No. 29 information to page seven (7)
of your game manual.

LIBERAL SW. 29 ON All replays earned
will be collected

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

Switch No. #29 should be checked before placing your Spy
Hunter Pinball game on location.

Pete Gustafson
Field Service Technician

PG/dd

% 10601 W. Belmont Ave. « Franidin Park, lilinois 60131 « Telephone (312) 451-9200  Telex: 72-1596
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February 21, 1985

SERVICE BULLETIN

GAME : SPY HUNTER
SUBJECT: FLIPPER ASSEMBLY MANUFACTURING PART CHANGES, ASE-1587 SERIES

1. The Spring Washer (Part No. 0017-00104-0073) has been removed. See
Drawing Below, Ref: 'A'.

2. Flipper Stop Bracket (Part Nos. 0360-00152-01XF, left: 0360-00152-02XF,
right). The bracket hole diameter has been enlarged by .007, fram
.375 j888 to .382 *.002. See Drawing Below, Ref: 'B'.

3. The Flipper End of Stroke contact material has been changed from Silver
Cadmium to Tungsten. See Drawing Below, Ref: "C".

Changes 'A' and 'B' were made to reduce the possibility of the.flipper
assembly plunger fram binding. If you are presently experiencing a
binding problem, please make the appropriate changes.

29
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January 23, 1985

SERVICE BULLETIN

GAME: FIREBALL CLASSIC & SPY HUNTER (PINBALL)
SUBJECT: ROLL-OVER BUTTON ARJUSTMENT PROCEDURE

POTENTTAL PROBLEM: If the R.O. Button is out of adjustment the game

ball can trap between the R.O. Button and the play-
field.

SOLUTTION: Adjust R.O. Button as shown in the drawing below.

ROLI~OVER BUTTON GAME LOCATTION

Fireball Classic - (8) Surrounding spinning rubber pad

Spy Hunter - (9) Weapons warehouse area
- L}

UPPER LEAF SPRING

PANEL Y
r—LOWER LEAF SPRING
ENEE
=i- 198 = SWITCH
~—F
#< BUTTON IN UP POSITION e CITCH SCREWS
WITH 1/16" GAP BETWEEN
LEAF SPRING AND STOP
BRACKET. STOP BRACKET
PROCEDURE!
A) CHECK SWITCH SCREWS POR TIGHTNESS.
B) MAKE SURE UPPER LEAF SPRING (ON SWITCH)
CONTACTS ROLL-OVER BUTTON STEM (UPWARD PRESSURE)
C) INSERT GAUGE.
D} ADJUST STOP BRACKET FOR 1/16° GAP. REMOVE GAUGE.
E) ADJUST LOWER LEAF SPRING FOR SWITCH CONTACT (1/32"GAP
BETWEEN CONTACTS)
NOTE: TEST ADJUSTMENT WITH BALL ON TOP OF PLAYFIELD - BALL
MUST ACTUATE SWITCH (IF NOT - MODIFY UPWARD PRESSURE
- STEP B - AND RE-ADJUST).
Ed Schmidt

Asst. Technical Service Manager

ES/ad

% 10601 W. Beimont Ave. « Franklin Park, lllinois 60131 Telephone (312) 451-9200 « Telex: 72-1596
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January 24, 1985

SERVICE BULLETIN

GAME: FIREBALL CLASSIC (Game Serial Numbers 101 thru 700)
SUBJECT: ODIN AND WOTAN EJECT SAUCER TABS ADJUSTMENT

POTENTTAL PROBLEM: A game ball can trap between a saucer captive ball
and the edge of the Wotan and/or Otin saucer.

SOLUTTION: To prevent a potential ball trap, spread the two
eject saucer tabs apart as shown in the drawing
below.

SAVCER TAB. ROJT.

Left Eject Saucer: Ball should exit to right
flipper

Right Eject Saucer: Ball should exit to free ball
gate lane

EAd Schmidt
Asst. Technical Service Manager

ES/dd

% 10601 W. Belmont Ave. » Frankiin Park, lllinois 60131 « Telephone (312) 451-9200 ¢ Telex: 72-1596

33
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February 21, 1985

SERVICE BULLETTIN

GAME : FIREBALL CLASSIC PRELIMINARY MANUAL, OWNER/OPERATORS SECTION
(M0O51-00A240-2012)

SUBJECT: GAME OVER ATTRACT SOUND ADJUSTMENT

Please add the following information on Page 7A:

GAME OVER ATTRACT ADJUSTMENT

SW. 30 ON ATTRACT SOUND ON

Sw. 30 OFF ATTRACT SOUND OFF

Ed Schmidt
Asst. Technical Service Manager

ES/dd

‘% 10601 W. Belmont Ave. « Franklin Park, lllinois 60134 « Telephone (312) 451-9200 « Telex: 72-1596
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February 18, 1985

SERVICE BULLETTIN

GAME : FIREBALL CLASSIC PINBALL
SUBJECT: MANUAL CHANGES - PRELIMINARY OWNER/OPERATORS SECTION (M051-00A40-A012)

Please make the following changes in the above mentioned manual:

1.

Attached you will find a copy of the corrected 'GAME FEATURE OPTIONS',
Page 7A. Insert this page in your manual. 7A deletes and replaces
the original 'GAME FEATURE OPTIONS' information on Page 7.

2. Attached you will find a copy of the 'RECOMMENDED SWITCH SETTINGS FOR
3 AND 5 BAILL', Page 12A. Insert this page in your manual. 12A deletes
and replaces the original 'RECOMMENDED SWITCH SETTINGS' information on
Page 12.

3. Page 6, MATCH FEATURE reads:

MATCH SWITCH 28
ON ON OFF OFF
Change to read:
MATCH SWITCH 28
ON ON
OFF OFF
ATTACHVENTS
GAME FEATURE OPTIONS, Page 7A.
RECOMMENDED SWITCH SETTINGS FOR 3 AND 5 BALL, Page 12A.

Ed Schmidt

Asst. Technical Service Manager

ES/dd

attach.

% 10601 W. Belmont Ave. « Franklin Park, llinois 60131 « Telephone (312) 451-9200 « Telex: 72-1596 H{/
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TEST SEQUENCE

This is the order in which the MPU Tester tests the various components and

functions of the MPU board. This sequence of tests is completely automatic.
When an error code is displayed, the Tester will go to the next test in the
sequence when the
Memory errors cause one or two of the following tests to be bypassed.

ERROR CODE
T u7
2. U8
3 FF
Error codes
5C00 ]
5800 ]
5400 ]
5000* )
1Cc00 ]
1800 ]
1400 )
1000 ]
4. 1006
5 . 1005
6. 1004
Ts 1003
8. 1002
9. 1001
10. 1106
11, 1105
12. 1104

'Test' button is activated. Note that certain PIA and

COMPONENT OR FUNCTION TESTED

= U18 - 6802 Internal RAM

= U6 - 5114 C-MOS RAM
No memory detected in U8-Ul3 sockets. If this error
is detected, the tester bypasses the memory tests and
goes to the PIA tests.

for type '02' - A084-91638-D000 MPU board memory tests/
Refer to 'New MPU Memory Map' table to determine
component tested. e.g.; if 5C00 is the error code
displayed and the MPU board memory is implemented
with a 2732 Prom, U8 is the component that failed

the test. If a 9332 ROM was used, U8 is still the
component that failed.

Ul7 - B Control Register (If the error code is dis-
played, next test is #7.)

U17 - B Data Direction Register (Next test is #7.)
Ul7 - B Peripheral Data Register

Ul7 - A Control Register (Next Test is $10.)

Ul7 - A Data Direction Register (Next Test is #10.)
Ul7 - A Peripheral Data Register

Ul6 - B Control Register (Next Test is #13.)

Ulé - B Data Direction Register (Next Test is $#13.)

Ul6 - B Peripheral Data Register

*If this error code is displayed no other memory chips are tested.
Tester proceeds to PIA tests.

44
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

ERROR CODE
1103
1102
1101
10
20
30

J2-1 thru J2-5
J3-2, J3-3

J3-9 thru J3-16
Jl-1 thru J1-7
J4-1 thru J4-8

J1-20 thru Jl1-24
J1-10

J1-25 thru J1-28
J1-12 thru J1-19
J1l-11
J1-8
J1-10

50

S01 thru Ss32

CP1 thru CP4
Cp43

J3-1
J5-32
J4-10

9999

COMPONENT OR PUNCTION TESTED

Ul6 - A Control Register

Ulé6

Ul6

A Data Direction Register

A Peripheral Data Register

(Next Test is #16.)

(Next Test is $#16.)

Ul9 - Display IRQ Timer Stuck high or low

Uls

Ul & Ul7 - 'Zero

Ul7 & outputs at

Ul7 & outputs at
Ul6 & outputs at

Ul6é & outputs at

Crossing' error

connector pins.

connector pins.
connector pins.

connector pins.

Display IRQ Timer timing error

Ul7 & U20 & outputs at connector pins.

Ul7 & outputs at

Ul7 & outputs at

connector pins.

connector pins.

Ul7, Pin 19 & output at connector pin.

Ul6, Pin 29 & output at connector pin.

Ul7, Pin 39, Ul4, Ul9 & output at connector pin.

Ul18, Pin 4, IRQ Line stuck high (flashing LED
indicates IRQ stuck low)

Dip switches S1 thru S32, all switches closed.

CP1=D44, CP2=D43, CP3=D42, CP4=D41 & CP43=D45
(open, short or reversal)

Ul7, Pin 40 & input at connector pin.

Ul6, Pin 18 & input at connector pin.

Ul6, Pin 19 & output at connector pin.

End of Test.

Page

4
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Uul2

U8

MEMORY MAP

Configuration Address Space
2532 PROM [$l,000 - $17FF
or 9332 ROM $5,000 - $57FF

9732 PROM [$1,800 - $1FFF
or 9332 ROM $5,800 - $5FFF

Page 5
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June 3, 1985

GAME :

POTENTIAL
PROBLEM:

SOLUTION:

PARTS:

POTENTIAL
PROBLEM:

SOLUTION:

Ed Schmidt

SERVICE BULLETIN

CYBERNAUT Pinball Machine, M.P.U. Board (6802)
Game Serial Numbers 100-612

C4 CAPACITOR

Game may not power up or may power up and go into game reset
after a brief period of time. This problem will be due to a wrong
size capacitor in position, C4, which will have a .01 uf rating.

Remove C4, .01 uf capacitor and replace with a 4.7 uf, 25 V.,
TANTALUM capacitor.

Also, the game manual, M.P.U. schematic M051-00114-D077, C4 capacitor
reads .01 uf and should be changed to read 4.7 uf TANTALUM.

The Bally Midway Parts Department will ship a 1ike amount of 4.7 uf
TANTALUM capacitors at no charge to cover the amount of games shipped
to each distributor for game serial numbers 100-612.

D1 DIODE

On games using B1-PHASE switch illumination, D1 (IN4148 DIODE) should
be in the zero crossing circuit with R16, 2K resistor removed. In all
other games, R16 should be present with DI removed.

CYBERNAUT uses the R16, 2K resistor, therefore D1 DIODE must be
removed. On game serial numbers 100-612, the D1 DIODE may have been
installed on some of the 6802 M.P.U. boards. D1 DIODE in circuit may
cause a problem in the zero crossing detector circuitry, especially on
components R4, 2K resistor and/or U1, 4049B.

Please remove the D1 DIODE.

Assistant Technical Service Manager

ES/af

“""‘*'—,.:: ’ 10601 W. Belmont Ave. » Fronklin Park, lllinois 60131 « Telephone (312) 451-9200  Telex: 72-1596 [{H;
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May 6, 1986

SERVICE BULLETTIN

GAMES: "8 BALL CHAMP, BEAT THE CLOCK AND LADY LUCK"

SUBJECT: Manual error. Test point 2 and test point 4 are
reversed

ACTION: Please correct respective game manual as follows:

* Test point 2 changed to read test point 4
* Test point 4 changed to read test point 2

OPERATING GAME MANUAL REFERENCE

* 8 Ball Champ; Page 3-14, Sheet 2 of 7
* Beat The Clock; Page 3-14, Sheet 2 of 7
* Lady Luck; Page 2-14, Sheet 2 of 7

Ed Schmidt
Asst. Field Service Manager

ES/d1lm
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December 26, 1985

SERVICE BULLETTIN

GAME: "Beat The Clock"

SUBJECT: MANUAL ERROR CORRECTIONS AND ADDITIONS

Please make the following game manual corrections:

PAGE # READS CHANGE TO READ
3-16 REF: Sheet 1 of 2 Replace with sheet
NOTE: coil I.D. 1 of 2 attached.
incorrect. NOTE: coil I.D.

corrected,

3-16 REF: Sheet 2 of 2 Strobe #5 should
Strobe #5 reads: read: CJ4-1
CJ4-2 I4 should read:
I4 reads: CJ4-5 CJ4-6
3-17 Controller BD-C, Add: SJ1-8
J5 Pin 15
Ed Schmidt

Asst. Field Service Manager
Bally Midway Mfg. Co.

ES/d1lm

‘% 10601 W. Belmont Ave. » Franklin Park, llinois 60134 « Telephone (312) 451-9200 « Telex: 72-1596
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December 26, 1985
S ERVICE BULLETTIN

SUBJECT: Beat the Clock and Future Pinball Games

SYMPTON: The control board L.E.D. flashes 8 times but game
fails to power up.

CAUSE: The utility portion of the program contained in U3 has
been modified for purposes of internal testing,
starting with game #300 of BEAT THE CLOCK,

CURE: A 100K ohm 1/4 watt resister has been connected from
the +5 volt buss to pin 12 of Ul (the 6803 CPU).

NOTE: This resistor addition has been made on all control
boards containing the updated program and must be made
when converting an earlier game (i.e. Eight Ball Champ)
to any newer game.

Arnie Aastad
Field Service Manager
Bally Midway Mfg. Co.

AA/d1lm

‘% 10601 W. Belmont Ave. ¢ Franklin Park, lllinois 60131 « Telephone (312) 451-9200 « Telex: 72-1596
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September 15, 1986
SERVICE BULLETTIN

GAME : Beat The Clock

SUBJECT: Parts and Operating Manual Correction

REF: Inside of back cover "CONTROL BOARD" jumper information.

JW8 reads "IN"; Change to read "OUT"
JW9 reads "OUT"; Change to read "IN"

NOTE: JW9 provides an extra switch strobe, ST5 for use in the
playfield matrix of BEAT THE CLOCK.

SN AT

Ed Schmidt
Asst. Field Service Manager

ES/dlm

% 10601 W. Belmont Ave. » Franklin Park, llinois 60134 « Telephone (312) 451-9200 « Telex: 72-1596
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June 26, 1986

SERVICE BULLETTIN

SUBJECT: Circlite-Mister 8" 22 Watt
Fluorescent Lamp Assembly

USED ON: Motordome and Future Bally Midway
Pinball Machines

Remove the above circular lamp from inside of back box before
transporting game cabinet.

This same information is on a label affixed to the top of the
cash box cover.

Please know that this circular lamp is a common part and 1is
available at most electrical outlet stores.

Lamp Part Number: "General Electric" FC8T9-WW
(Warm White - Rapid Start)

Ed Schmidt
Asst. Field Service Manager

ES/d1lm

‘% 10601 W. Belmont Ave. » Frankiin Park, lllinois 60131 « Telephone (312) 451-9200 « Telex: 72-1596 )
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June 26, 1986

SERVICE BULLETTIN

GAME: "Motordome"
SUBJECT: MANUAL ERROR CORRECTIONS

OPERATING MANUAL GAME #0OEl4, FM. #OE14-00300-0100

PAGE # SHEET DESCRIPTION CHANGE TO READ

2-18 1l of 1 Motordome "Not Used (For Future Use)"
Cabinet Is changed to read:
Diagram "Right Flipper Button"

"Right Flipper Button"
Is changed to read:
"Not Used (For Future Use)"

2-18 1 of 2 Motordome The "1.5A SLO-BLO" fuse
Playfield Is changed to read:
Diagram "1A SLO-BLO"

The left, middle & right gate
coils are drawn common to the
30 (yellow 18 AWG) + 43 V.D.C.
buss wire.

These coils should be drawn
common to the 60 (brown 18 AWG)
+ 43 V.D.C. buss wire.

PARTS MANUAL GAME #0El4, FM #OE14-00300-0200

PAGE # ITEM # READS:

29A 32 "OE14-00101-0000, Right-Platform
Support."

Change to read:

"OE14-00102-0000, Left-Platform
Support."

Ed Schmidt
Asst. Field Service Manager

ES/d1lm

% 10601 W. Belmont Ave. « Franklin Park, lllinois 60131 « Telephone (312) 451-9200 « Telex: 72-1596 l y’
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June 26, 1986

SERVICE BULLETTIN

GAME : "Motordome"

SUBJECT: MANUAL ERROR CORRECTIONS

OPERATING MANUAL GAME #O0OE14,

#0E14-00300-0100

PAGE # SHEET

DESCRIPTION

2-18 1 of 1
Cabinet
Diagram

2-18 1 of 2

Diagram

PARTS MANUAL GAME #0OEl4,

Motordome

Motordome
Playfield

CHANGE TO READ

"Not Used {(For Future Use)"
Is changed to read:
"Right Flipper Button"

"Right Flipper Button"
Is changed to read:
"Not Used {(For Future Use)"

The "1.5A SLO-BLO" fuse
Is changed to read:
"1A SLO-BLO"

The left, middle & right gate
coils are drawn common to the
30 (yellow 18 AWG) + 43 V.D.C.
buss wire.

These coils should be drawn
common to the 60 (brown 18 AWG)
+ 43 V.D.C. buss wire.

FM #0E14-00300-0200

PAGE # ITEM #
29A 32
Ed Schmidt

Asst. Field Service Manager

ES/d1lm

READS:

"OE14-00101-0000, Right-Platform
Support.”

Change to read:

"OE14-00102-0000, Left-Platform
Support."
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August

11, 1986

SERVICE BULLETTIN

SUBJECT:

RE:

GAME MANUALS
INVOLVED:

e
Ed Schmidt

Field Service Manager

Asst.

ES/d1lm

Manual Error Correction

6803 Pinbal Power Module
Drawing A084-91785-D000

C6 and C7 read .1 UF
Change to read .01 UF

"8 Ball Champ"”
"Beat The Clock"
"Lady Luck"
"Motordome"
"Black Belt"

Schematic



November 14,1986

Dear Distributor:

Due to problems that sometimes occur on the Brite-Lite
Circuits of Motordome, we are providing a field kit for
each of the games you received.

This kit contains a resistor to limit the inrush current
when the bulbs are turned on, as well as a lower value
fuse to protect the circuit should any irregularities
occur.

The kit takes only a few minutes to install and we
strongly recommend each of the Motordomes be updated to
insure game reliability.

Thank you for your cooperation.

Sincerely,

BALLY MIDWAY MFG. CO.

(il R LT

Arnold N. Aarstad

AA/Jm
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(52:tly MIDWAY o

September 15, 1986
SERVICE BULLETTIN

GAME: Black Belt Pinball Machine and Future Games

SUBJECT: Self-Percentaging

Bally Midway is introducing a "Self-Percentaging" feature with
BLACK BELT pinball machine.

Please insert the attached "Self-Percentaging" procedure into
your BLACK BELT operating manual. Also, add the catagories "Self
Percent", "Target Percent"” and "Threshold 1 Percent" under
"Threshold 1" in the "Percent Options" portion of your operating
manual on Page 1-3.

Thank You.

Ed Schmidt

Asst. Field Service Manager
ES/d1lm

enc.

‘% 10601 W. Belmont Ave. « Franklin Park, liinois 60434 » Telephone (342) 454-9200 « Telex: 72-1596 ﬂ{ ;
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1.)

2}

3.)

4.)

5.)

6.)

7-)

8.)

SELF-PERCENTAGING

The term Self-Percentaging refers to the game's ability to automatic-
ally adjust the score level of Threshold 1 to attain a desired replay
percentage, also known as the TARGET PERCENT. (see article #8)

Self-Percentaging also applies to extra balls, when used instead of
replays.

Initially, a minimum of 200 games must be played before the Self-
Percentaging Process goes into effect. It then monitors the current
replay percentage of Threshold 1 ONLY and makes an adjustment, if
necessary, every 50 games.

The Self-Percentaging Process will automatically adjust the score level
of Threshold 1 ONLY. It makes NO adjustments to OTHER "Award" features
in the game.

Located within the "PERCENT OPTIONS" category of your game's test mode
are the following registers:

THRESHOLD 1

SELF PERCENT

TARGET PERCENT

THRESHOLD 1 PERCENT

Each of these registers are explained in detail further in this text.

¢ OC ¢

e

To set or check the current score level of Threshold 1:

A.) "Step through" your game's test mode, using the "A" or "B"
button on the keypad, until you reach a category titled:
"PERCENT OPTIONS™".

B.) Press the "ENTER" button to select this category.

C.) The first register displayed will be THRESHOLD 1.

THRESHOLD 1 - This register displays the current score level
of the 1st Replay Threshold. Enter any value

from 0 to 9,999,999 to set the desired score
level.

To activate the Self-Percentaging Process:

A.) "Step through" your game's test mode, using the "A" or "B"
button on the keypad, until you rcach a catecgory titled
"PERCENT OPTIONS'".

B.) Press the "ENTER" button to sclect this category.

C.) Again, use the "A" button to "step through" until you reach a
register titled: "SELF PERCENT".

SELF PERCENT - This register displays whether the Self-
Percentaging Process is OFF or ON.
Enter "O" to turn OFF or "1" to turn ON.

To adjust the desired Replay Percentage for Threshold 1:
A.) "Step through" your game's test mode, using the "A" or "B"

button on the keypad, until you reach a category titled
"PERCENT OPTIONS".



9.)

10.)

11.)

12.)

13.)

B.) Press the "ENTER" button to select this category.
C.) Again, use the "A" button to "step through" until you reach a
register titled: "TARGET PERCENT".

TARGET PERCENT — This register displays the desired percentage

of replays to be awarded for reaching Threshold

1. For example, if you want Threshold 1 to

award a replay in 15% of the games played, you

would press keys "1", "5" and then "ENTER".
This register will then display "15%" as your
goal or "TARGET PERCENT".

NOTE: This register automatically defaults to a
factory setting of "10%", when the "FACTORY
RESET" register is enabled.

The TOTAL Replay Percentage will be 10% or 15% higher with the addition

of Match, Special and High Score To Date credits.

To manually check the current replay percentage of Threshold 1 ONLY:
A.) "Step through" your game's test mode, using the "A" or "B"
button on the keypad, until you reach a category titled
"PERCENT OPTIONS".

B.) Press the "ENTER" button to select this category.
C.) Again, use the "A" button to "step through" until you reach a
register titled: "THRESHOLD 1 PERCENT".
THRESHOLD 1 PERCENT -  The figure displayed in this register is the

actual percentage of replays awarded for
reaching Threshold 1. Progress of the Self-
Percentaging Process may be monitored by
comparing the current value displayed in this
register with the "TARGET PERCENT".

The size of adjustment, made by the Sclf-Percentaging Process to the
score level of Threshold 1, is determined by the current difference
between the "TARGET PERCENT" (entered by the operator) and the actual
percentage of replays awarded for reaching Threshold 1.

* A difference of 10% or more will result in a 10% adjustment.

* A difference equal to or greater than 5%, but less than 10%, will

result in a 5% adjustment.
% A difference less than §% will result in a 1% adjustment.

To check the current score level of Threshold 1, refer to article #6.

When the "CLEAR BOOKKEEPING" register is enabled, the Self-Percentaging

Process is reinitiated.
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SELF PERCENT

TARGET PERCENT

THRESHOLD 1 PERCENT

THRESHOLD 2

THRESHOLD 3

HIGHEST SCORE

Enter "O" or "1"; "O" disables Self-Percentaging

Process, "1" enables Self Percentaging Process.

Enter desired percentage of replays awarded for

reaching Threshold 1.

Displays actual percentage of replays awarded for

reaching Threshold 1.

Enter 0 through 9,999,099; sets award level and
display.

Enter 0 through 9,999,999; sets award level and
display

Enter O through 9,999,999; sets the High Score replay
level and display.



January 29, 1987

Dear Distributor:

Due to problems that sometimes occur on the Brite-Lite Circuits
of BLACK BELT, we are providing a field kit for each of the games
you received.

This kit contains a resistor to limit the inrush current when the
bulbs are turned on, as well as a lower value fuse to protect the
circuit should any irregularities occur.

The kit takes only a few minutes to install and we strongly
recommend each of the BLACK BELTS be updated to insure game
reliability.

Thank you for your copperation.

Sincerely,

BALLY MIDWAY MFG. CO.

(Tl

Arnold R. Aarstad
Field Service Manager

ANA/d1lm

enc.
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S ERVICE BULLETTIN

January 5, 1987

GAME: Strange Science Pinball Machine

SUBJECT: Feature Operation and Scoring Manual Information

* k% * *x *x * k% X% *x * *x *x *x *x *x *x * % * % *x *x *x *x *x *x * *x *x *x * *

Attached please find the above listed information (pages 1-15 to
1-20), which should be included in your STRANGE SCIENCE Operating
Manual, Form No. OE35-00300-0100.

This information was not included in the game manual at the time
it was originally released for production.

St Sedmnitt—

Ed Schmidt
Assistant Field Service Manager

Encl.

ES/jmm
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1.

XIV. STRANGE SCIENCE FEATURE OPERATION
AND SCORING

BUBBLE BONUS FEATURE

Two Bubble Bonus switches are in this game. One rollover switch is located
on the left side of the playfield and the other rollover switch is located
in the Shooter Lane on the right side. The Bubble Bonus Value Lights flash
sequencially at a constant rate from 5,000 points to 10,000 points to
20,000 points to a maximum of 50,000 points. When the ball makes the roll-
over switch, the moving value freezes and is awarded. At the start of each
ball, a skill shot is scored by trying to make the Shooter Lane's Bubble
Bonus switch when its' value is 50,000 points.

PARTICLE SEPARATOR & BONUS MULTIPLIER FEATURES

In the Particle Separator tray are three holes which correspond to the let-
ters “L-A-B" (in the back board) and the three lanes below (on the play-
field). Each hole has a wire-actuated switch. Each lane has a rollover
switch. One of the letters is 1it when the ball falls through the hole or
rolls through the lane corresponding to that letter. The push button below
the right flipper push button on the cabinet allows you to shift 1it let-
ter(s) in "L-A-B" to the right. This provides you with Hole Change and
Lane Change while attempting to spell "L-A-B" (making any combination of
holes and lanes).

At the start of each ball:

1. The Particle Separator flashes two upper Collect Spark Bonus
Lights.

2. The Particle Separator is made when the ball closes any of the
three hole switches scoring the Collect Spark Bonus (see Spark
Bonus Feature). Lighting a letter awards 5,000 points and also
3,000 points are awarded to the Bonus.

3. By initially making the flashing Particle Separator, both the
Anti-gravity and it's Collect Spark Bonus Light flash. Completing
the flashing Anti-gravity (see Anti-gravity Feature) in turn
flashes the Particle Separator again and also flashes the Particle
Separator's left Collect Spark Bonus Light.

When it is not flashing, making the Particle Separator awards 10,000 points
and adds 3,000 points to the Bonus.

When the ball makes a hole switch or lane switch, “L-A-B" letters score:
1. 5,000 points for lighting the first or second letter in “L-A-B".
2. 1,000 points for a letter already 1it.
3. 10,000 points for spelling “"L-A-B".

Spelling "L-A-B" also advances the Bonus Multiplier 2X through 6X.

1-15



3.

ANTI-GRAVITY, EXTRA BALL, & SPECIAL FEATURES

Completing the Anti-gravity shot requires making both the entrance switch
and exit switch within three seconds. If flashing, completion of the Anti-
gravity awards its flashing Collect Spark Bonus and also adds 5,000 points
to the Bonus. If not flashing, completion of the Anti-gravity awards
10,000 points and also adds 1,000 points to the Bonus.

Making the entrance switch alone awards 1,000 points. Making the exit
switch alone awards 1,000 points with an additional 1,000 points for each
Voltage Level Light 1it (see Atomic Generator Feature) and also adds 1,000
points to the Bonus. The exit switch can be made by a direct shot up the
center of the game without involving the entrance switch.

The following features are earned by completing the Anti-gravity a certain
number of times:

# OF COMPLETIONS REQUIRED FEATURES EARNED
Every Time Collect Bonus Light activated
2 Times Hold Bonus Light activated
3 Times (adjustable) Extra Ball Light activated
4 Times (adjustable) Extra Ball awarded
5 Times (adjustable) Special Light activated

* REGISTER "Award Count” controls the number of times on the Anti-gravity
(when 1it) required to activate the Extra Ball Light, to award the Extra
Ball, and to activate the Special Light.

EXTRA BALL LIGHT EXTRA BALL SPECIAL LIGHT ENTER
6 Times 7 Times 8 Times 0
5 Times 6 Times 7 Times 1
4 Times 5 Times 6 Times 2
3 Times 4 Times 5 Times 3

ATOM SMASHER, PLAYFIELD VALUE MULTIPLIER, & TIMED EXTRA BALL FEATURES

Up to five balls can be loaded into the Atom Smasher through its rear en-
trance by using the top Flipper. Every ball loaded collects the upper left
Collect Spark Bonus. As the first ball is loaded, a pair of ball stop pins
spring up at the Atom Smasher's front entrance to hold the ball on

the ramp.

1-16
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One or more balls loaded can be released as follows:

10

Balls stored can be released one at a time by "smashing" the ball in
play into the leading held ball at the Atom Smasher's front en-
trance. This knocks one held ball up the ramp and out across a pair
of guide wires from the left side to the right side of the playfield
awarding the Collect Spark Bonus and resulting in Multiball play.
If, during this type of multiball play, there are remaining stored
balls in the Atom Smasher and a ball is loaded through its' rear en-
trance, the stored balls are released when the ball stop pins are
pulled down. When no balls are loaded, a ball can pass through the
front entrance and up the ramp. This is the same as "smashing" a
ball out and collects the Spark Bonus. “Smashing" a ball out of the
Atom Smasher also Tights the Extra Ball Light (on a timer which is
adjustable) located near the Anti-gravity.

When the fifth ball is loaded, the ball stop pins are pulled down
and all five balls are released for multiball play awarding 120,000
points. As a result, the ball stop pins will always remain pulled
down during this second type of multiball play and every ball loaded
will automatically be released.

Awards for releasing balls stored in the Atom Smasher are:

# OF BALLS RELEASED AWARD
2 30,000 points
3 60,000 points
4 90,000 points
5 120,000 points

The Playfield Value Multiplier increases with the number of balls i lay
at any one time:

# OF BALLS IN PLAY PLAYFIELD VALUE MULTIPLIER
2 3X
3 6X
4 9X
5 12X

* REGISTER “Extra Ball Timer® controls the length of time the Extra Ball
Light flashes after being activated.

LENGTH OF TIME ENTER
8 seconds 0
16 seconds 1
32 seconds 2
1-17



“S-T-R-A-N-G-E S-C-I-E-N-C-E", SPARK BONUS, & TIMED SPECIAL FEATURES

Located on either side of the center playfield area are three stand up

bullseye targets: left side - "S-T-R-A-N-G-E" 1lights, right side -
"S-C-I-E-N-C-E" 1ights. When the game begins, one light is on in
"S-T-R-A-N-G-E" and one 1light is on in "S-C-I-E-N-C-E". Each of these

lights sweep downwards. The sweep rate is controlled by the "Voltage
Level” of the Atomic Generator (see Atomic Generator Feature). The three
bullseyes are connected to the center three letters of each word. When a
bullseye is hit the corresponding 1ight Tights if it was off, and then in-
stantly begins sweeping too. Spelling "S-T-R-A-N-G-E" (or "S-C-I-E-N-C-E")
awards 10,000 points. Lighting a letter awards 5,000 points and adds 1,000
points to the Bonus. Hitting a 1it Tetter awards 1,000 points and adds
1,000 points to the Bonus.

Spelling "S-T-R-A-N-G-E S-C-I-E-N-C-E" completely earns the following:

1. The Power Saver is activated (see Power Saver Feature).

2. The Spark Bonus Value is advanced starting from 25,000 points to
50,000 points to a maximum of 75,000 points. This value is reset to
25,000 points for each new ball. The Spark Bonus turns into a mov-
ing value during multiball.

3. In the right Outlane a timed Special light is 1it (adjustable).

A letter in "S-T-R-A-N-G-E S-C-I-E-N-C-E" is spotted each time.

1. The Anti-gravity is completed by making the entrance switch and exit
switch within three seconds.

2. The Particle Separator is made by closing one of its hole switches.
Also, one extra letter in "S-T-R-A-N-G-E S-C-I-E-N-C-E" is spotted
whenever a letter in "L-A-B" is 1it (See Particle Separator Fea-
ture).

3. A ball is loaded into the Atom Smasher (see Atom Smasher Feature).

* REGISTER "Special Timer" controls the length of time the Special Light
flashes after being activated.

LENGTH OF TIME ENTER
8 seconds 0
16 seconds 1
32 seconds 2
Until end of current ball 3

1-18

69



70

6.

ATOMIC GENERATOR FEATURE

The Atomic Generator area consists of three Thumper Bumpers ("Atomic Gener-
ators") and nine Voltage Level Lights ("Volt Meter"). Each time a Thumper
Bumper is hit 1,000 points is awarded. Thirteen hits advance the Voltage
level to the next light. The Voltage Level Lights range from 100 volts to
900 volts. The Voltage Level is carried over from ball to ball. The Vol-
tage Level Value times ten is awarded each time the Anti-gravity exit
switch is made. The Voltage Level controls the sweep rate of the lights on
the playfield. The faster the lights sweep, the easier it is to spell
“S-T-R-A-N-G-E S-C-I-E-N-C-E". Each Voltage Level has a different back-
ground sound.

POWER SAVER FEATURE

The Power Saver Feature is initially provided to the first ball (adjust-
able). When the Power Saver is on, a ball draining through the left OQut-
lane can be saved by pressing the push button below the left Flipper push
button on the cabinet. This pulses the Kicker Post at the right moment to
knock the ball into the left Flipper Return Lane. After the left Outlane
switch is hit, the Power Saver remains on for four seconds.

Spelling “S-T-R-A-N-G-E S-C-I-E-N-C-E" will light the Power Saver if it
is off.

* REGISTER "Power Saver" controls the number of new balls to which the
Power Saver feature is initially provided.

NEW BALL # ENTER
None 0
i 1
1 &2 2
1,2 & 3 3
1 thru 4 4
1 thru 5 5

BRAIN TRANSPLANT AND COLLECT BONUS SAUCER FEATURES

The Brain Transplant begins by flashing the left Star Rollover Target when
at least 1,000 points of Bonus has been earned (see the Particle Separator
feature and the Anti-gravity feature). The Teft Star Rollover Target
scores 130 points when not 1it and scores 2,000 points when it's flashing.
The Bonus Lights begin to strobe from left to right when the left Star
Rollover Target is made. The right Star Rollover Target begins flashing
when the Bonus reaches 9,000 points. The right Star Rollover Target scores
130 points when not 1it. When it's flashing, making the right Star Roll-
over Target "completes the Brain Transplant" and collects the Bonus ( not
including the Bonus Multiplier).

The Collect Bonus Saucer awards 5,000 points when not 1it. When 1it, the
Bonus (including the Bonus Multiplier) is awarded.
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9.

MISCELLANEOUS FEATURES

The Teft Outlane awards 3,000 points.

The right Outlane awards 20,000 points.

Each Flipper Return Lane awards 5,000 points
Each S1ing Shot awards 130 points.

The Rebound awards 230 points.

* REGISTER “"Attract Sound" enables or disables, when the game is over, the
Sound Mode while displaying Hi-score or instructions.

ENABLES SOUND MODE ENTER
No 0
Yes 1

In Basic Options:

* REGISTER “Sling Shot" controls the Sling Shot:

SLING SHOTS: ACTIVE ENTER
No 0
Yes 1

* REGISTER "Tilt Warning” controls the number of Tilt Warnings:

# OF TILT WARNINGS ENTER
None 0
1 1
2 2
3 3
1-20
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STRANGE SCIENCE OPERATING MANUAL REVISIONS

On page 1-5, in the "Feature Options" section of "GAME REGISTERS & OPTIONS":

1) The factory setting for the "Power Saver" register is shown as
"2". This setting should read as "1".

2) For the "Extra Ball Timer" register, "2=24 sec." should read as
"2=32 sec."

3) The factory setting for the "Special Timer" register is shown as
“1". This setting should read as "0".

4) For the “Special Timer" register, "2=24 sec." should read as
"2=32 sec.".

MO51-00E35-A028
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S ERVICE BULLETTIN

GAME : "STRANGE SCIENCE"

SUBJECT: Multiball Problems

Dear Service Manager:

Maintaining the Bally tradition of the best product support
policy in the industry, we are supplying at no charge a STRANGE
SCIENCE ball trough kit.

The initial shipments will begin immediately to help resolve
multiball problems experienced by some of our customers on
STRANGE SCIENCE.

The kit will consist of several new parts producing a reliable
assembly, but still requiring some use of the small existing
parts on the playfield. Please examine the detailed instructions
before discarding parts from the old assembly.

We thank you for your cooperation and apologize for any
inconvenience you may have encountered.

Sincerely,

ot ¥ 20

Arnold R. Aarstad
Field Service Manager

ARA/d1lm

% 10601 W. Belmont Ave. » Franklin Park, Hlinois 60134 » Telephone (312) 451-9200 « Telex: 72-1596 ﬂ
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SERVICE BULLETTIN

May 13, 1987

GAME : "HARDBODY" Pinball

SUBJECT: Ball Escape - Serial Numbers #101 Through #1065

Dear Service Manager:

We have found a ball escape condition on the upper right section
of the playfield by the two star roll over buttons.

We will be sending you a "Fix" consisting of: (1) piece of
plexiglass, (4) standoffs, (4) screws and instructions. We ask
you pass these modifications to all HARDBODY customers on a

no charge basis.

Sorry for any inconvience this might have caused you.

Thank you.

Bally Midway Field Service

GM/d1lm

— ) 10601 W. Belmont Ave.  Frankiin Park, llinois 60131 « Telephone (312) 451-9200 « Telex: 72-1596 H/ ;



GAME:

SERVICE BULLETTIN

"HARDBODY"

SUBJECT: Ball Escape - Serial Numbers #101 through $1065

Refer to Figure 1.
Lay plexiglass over position XXX.

Put one post at each of the 4 corners using the holes in
the plexiglass as guides.

Mount plexiglass to the posts and screw into playfield.

XXX
k

Bally Midway Field Service

GM/d1lm
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March 25, 1987

SERVICE BULLETTIN
GAME : HARDBODY FROM: Greg McKay
SUBJECT: Changing Shooter Lane Hoop (Chrome Hoops Only)

1. Refer to

2. Remove 3
butyrate

3. Lift off

4., Remove 2

figure 1.

Acorn Nuts holding
at Position A.

butyrate.

Philips type screws

l 19 18 17

-

az { n“ //\ E*%}

BT T T, & e22E0

R

holding shooter lane hoop
(Position B).

5. Replace with new hoop
and reassemble.

Figure 1

@

O
00O
coo

OOO
ocoo(Q
OOOO

O
O

00O
000
@)

; \O
,\%Q

) s
—

J &1

P
N
A

‘% 10601 W. Belmont Ave. « Franklin Park, lllinois 60431 « Telephone (312) 451-9200 « Telex: 72-1596
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6803 Control Board Theory of Operalion

POWER SUPPLIES

The Control Board requires a reguiated +5¥DC for its logic circuit aperation. In addition, the
Power Module provides an unregulsted +1410+18VDC, the phase A and phase B voltages
{11YAC) and +43¥DC o the Conlrol board. The +1410+18¥YDC iz used in the Yalid power detecior
circuiiz; the phase A & B voliages are used for the Zero Crossing deteclor circuits and the
+43¥DC is required on the board exclusively for the flipper enable relay. Besides supplying
these voitages to the Conirol Board and other seclions of the game, the Power module also
provides a reqguisted +130YDC to the displays and 6.2VAC for general illumination.

RESET CIRCUIT

On power up the pP {microprocessor) requires +5YDC+ 25YDC be applied for 100 milliseconds
beiore the RESET line iz allowed {o swing from 0 to +4.8YDC. The RESET circuit on the Control
Board works with the unregulated+ 14 0+18VDC o prevent the RESET iine from going high until
the +5YDC supply has had time o siabilize after power on. The zener diode D1 and transistors
Q7 and Q3 with R2 through RY form a Yalid power deteclor circuit that monitors the inpul vollage
to the requiator {coming from the Power Module). This regulator requires a minimum of +7.5YDC
input before it provides a +5¥DC oulput When this condition has been met diode D2 allows Cli G
charge through R11.This RC lime constant provides the initial 100 millisecond delay o aillow the
P osciliator fo stabilize. The voltage across C1 is monitored by Q4. G5, D4, D5 and R12 through
R16. When it has reached about +2.5¥DC the RESET line snaps high to allow the pP {o stav
program execulion. inthe eventihe cutput of D1 drops below +7 5YDC for an instant, the Valid
power detecior quickiy discharges C1 through RS and DZ to re-prime the RC lime constant and
insure a correct RESET cycle when power is re-applied.

The RESET signal is applied to the pP {U1) and the Plas {U78U8). Through the swilch of QB i
prevents false dats from entering the CMOB RAM {U4) during powser-up and ulilizing D3, A35,
Uit & U12 it sets the mode of operation for the microprocesser. The circuilry forces a 010 code
on PZ0, PZ1, and P22 of the pP during BESET causing i {o come up in an internal RAM external
ROM, multiplexed address/data mode.

MICROPROCESSOR BUS DEMIDLADDRESS DECODE AND PROGHAM BOM

The Control Moduie uses a single chip microcomputer the MCB803 as ils pP (U3}, This pP
provides wo V0 poris 128 bytes of RAM, a mullifunclion timer and external ROM capibility. A bus
cycie begins on the MCE803 with the Address/Dala and R/W lines changing o a known slale.
Shortly after they are stable the Address strobe clock is oulput. This is used to laich the low order
address lines AD-A7 from the ADD-ADY bus via UB. After the Address strobe goes low the ADE-
ADY7 lines become the DO-D7 dala bus. One hali of a bus cycle later the E {enable} clock oulput
goes high. The addressed device on the bus places dsta onthe ADO-AD?7 (R/W high} or takes s
data from ADO-AD? (R/W low) during the E clock . The bus cycle terminalies when E goes low .
Addresses are decoded by US £ 110 to delermine which external bus device the MCB803 is
accessing. The E clock is used o qualify the decoding in iming the dala transfer. Ub is an oclal
bus transceiver which controls the direction of data transmission ulilizing the R/W line from the
processor chip. The program is provided by UZ & U3 ROMs. These 28 pin siles accept a 128Kbi
ROM giving the board a maximum of 32Kbyles of program slorage.
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1. Conirol Board Self Test )

The Control Board has as part of its program (U2 &U3 ) a subrouline designed o check the
moduie each time the power iz urned on. No action is required on the operalor's part {0 iniliale
the test The program causes the MPU chip to test itself, the program contained in integrated
circuits U2 & U3, the MPU's inlernal scraich pad memory, the CMOS memaory (U4}, the /O chips
{peripheral inlerface adadaplors-PlAs) U7 & UB, and the display and zero crossing interupt
circuits. i the Conirol Moduie finds fault during the course of the seif-lest, it stops at that point in
the test and will not allow game play. It should be noted thalthe esrly games using this system did
noi require U2 for game fealures and therefore the est for that chip was omilted. These games
consisted of Eight Ball Champ .Beat the Clock and Lady Luck.

A} izl Flash

After reset the Conirol Module tesis its yP and on chip RAM. It altempis to wrile -then read back
all 256 palterns {0000 000010 1111 1111} in each of the 128 on-chip localions. if al any point in this
test the pP {ails to correclly read back a paftern it has written, it is deemed defeclive and the pP
will not aliow the game o come up. If the uP completes the lest sucessiully, it flashes the LED and
procedes o the next test.

B} Znd Flash

Next the MPU (U1} sttempts to test the ROM U2, it does a verlical checksum of the ROM conlents
and checks for an all ones result. if the computed checksum is not accurate, the partis deemed
defective and the aP will not allow game piay. if the checksum is 1111 1111 the pP fiashes the LED
and procedes io the nextiest

£} 3rd Fiash

An identical testis now performed on ROM U3, i does s vertical checksum of the ROM contents
and checks for an all ones rezult i the compuled checksum is nol accurale, the parl iz deemed
defective and the pP will not sllow game play. i the checksumis 1711 1111 the gP flashes the LED
and procedes {o the next iest

£33 4ih Flash

The MPU chip accesses the CMOS RAM U4 (read-write memory). # makes a copy of the
contents of the first haif of U4 This is necessary because U4 iz the baltery supplied, non- volitile
memory location where the bookkeeping funclions and game set-up ars stored. ithen erases
the contenis of the first hyle of U4 {U4 containg ZKbyles of "scraich pad” memony). itirys (o read
back the word 0000 0000, if it can be read back, it adds 1" lo the previous word (newword,
0000 0007).  continues o write and read until it reads the word 11171 1111, When this has been
done successiully, # repeals the process on the ned byle and the following byles thereatier undif
it compietas the iest on byle 1024 _ ltthen restores the memory {o the first half of the RAM and
saves the conlenis of the second hsll. it repeais the process for each of the remaining 1024 bytes
one byle &l a ime and then reslores the memory 1o the second half of RAM. if the MPU, atthe end
of these tests has read back correclly each of the words it has wrilten, the MPU causesthe LED o
flash the fourth time.

E} 5ih Flaszh

The pP now tests the PIA US. itiests each of the two full yle port initialization registers with a 258
pattern test {0000 0066 {0 1111 1111} ltiests sach of the two full byte /O registers, PAD-PA7 and
PB0-P37 with a2 255 paflern test. it then tests the CAZ and CB2 porls. These are intialized as
oulpuls then written info io see if they will slore 271" and 3 """, When both these porls are found
good. the pP fiashes the LED and proceeds o the nexd iest ..



Fi &ib Flash
The MPU chips repeals the same procedure it did for the fifth flazh except this fime # checks PlA

H

U7. H no faulls are found H procedes Io the nexdiest

G} 7ih Flash

The MPL now monilors ils inlernal "clock”. This clock is ylilized as a Display Interrupt Generator,
crealing a pulse once every 1.2 milliseconds. i this interrupt pulse is not detected in UL the

Program wili not allow game play unifil the fauit is f‘G rrecied.

Please nole: Jump em‘f . when connecled, will disable the Display Interrupt Generator in the

MBI chip. This oplion is provided exclusively for Evm&}ie“muﬂ ng with an oscilioscope.

Hi 8ih Fiash

The MPL! chip now monitors PIA port CB1 U8, Hiransifions from high fo low are detecied the MPU
dacides thal the Phase B Zero Crossing detecior is working. it then causzes the LED o flash the
8th timsa.

i 'EZ,‘.“!; ar D8 failz and the © Ei} line is stuck high or iow the program will not allow game play
until the probiem is correcied. 1tis io be noled thal this Zero Crossing inputis the F’nase B
swilched illuminalion supply. Hihe fuze in thatline (F5 on the power module} iz blown when the
power is lurned on, the program will not allow game play until the fault on the Phase Blineis
correcied.

I} 8ih Fiazh

To compleie the power up sequence, the MPU now monilors its P20 pa# U1 pin 8. If ransitions
from low io high are delecied the MPU decides that the Phaze A Zero Crossing deleclor is
wuk*nﬁ it Then causes the LED o flash the ninth fime.

1111, 112, C18, or D11 fails and the P20 line is stuck high or iow the program will nof allow game
;}.a}’ uniil the problem is correcied. This pariculsr line is the Phase A swiiched illuminalion
supply. Hthe fuse on thatline {F4 on the Power Module) is blown when the power is turned on, the
program will nol allow game play unlii the fault on the Phase Aline is corvecled.

J} Game Inflializaiion

The MPU chip, through the program, now inilislizes the two PlAs, U7 and UB, assigning lo each
port s role as efher an inpul or oulnyl, a3 required.

it then verifies the integrely of the CMOS HAM L4 information by checking certain byles o
determine if Batiery faiiure has occured or i possibly the +5YDC supply was inlerupled during a
grevious write opersfion io FAM. Should an error be delecled the program setls specific
reqisters to factory defauit condifions

The game now enters a selective chia Switch test o display o the Operalor any swilches that
may effect normal game operation which should be open but are nol. it also Resels Drop lorgels
that may be down and kicks out balls remaining in Saucers from the last time the game was
played.

The game now enters an atiract mode - flashing fights, showing the score threcholds and current
credits on the displays, and menitoring the coin and credil swilches for closure

2. Game Play

After completing the self test, or in belween games, the MPU spends approximalely 40% of s
fime monitoring the memory record of the momentary swilches on the piayfield and in the
cabinet. The other lime is divided belween servicing the display updaie inlerrupis and the
solenoid, lamp momentary switch scanning, and lamp update interrupts.
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AlHormal Mode:
The momentary swilches are arranged in a2 "malrix ". The MPU chip. through the program,
examines a memory record of the malrix, looking {or valid swilch closures. if i finds a valid
closure, it decodes the address associaied with the closure snd jumps lo the appropiaie
suhrouline.
For example: i the game is in a game over sialus and the MPU finds that the iefi coin swilch has a
valid ciosure in memory, i jumps to the coin /credit handling routine in the program. This roufine
reviews the memory record in bookeeping to delermine if the maximum credils have been
reached. if they have, the coin will not be acknowledged. TheMPLU goes back ic monitoring the
record of swilch closures. if the maximum credits have not been reached, the memory record in
bookkeeping is reviewed io determine how many credils are o he awarded per coin. These
credits are added io the credit register in memory The record of the number of coins through the
ieft chule are increased by one
The MPLU chip, through the program, now returns to its task of moniloring the memory record of
valid swilch closures, ready 1o jump 10 the appropiaie subroutines that deal with the player
pressing the credit butlon, eic.
The memaory record of valid switch clozures is a qualified memory record. The MPU as discussed
under “interupis”, looks al each swilch several times before it makes a decision as lo whether or
not a closure iz valid. This multiple-look iz a debounce mechaniam that prevenis the game points
1 noise pulses or stuck swilches. The debounce criteriz iz When the MPU chip reviews the
history of a swilch io delermine if a clozure is valid, it musi zee an "open” in the "oldest " record.
There must be & "closed” in an "old" record and a "closed” in the curreni reading. Only when
thiz crileria iz salisfied will it make an entry in the memory record of valid closures that a swilch is
closed l it saw a "closed”, "closed”, "closed”, the MPU would assume a stuck swilch and do
nothing "Open”, "closed”, "open”or “clozed”, “open”, "open”, are likewize rejecled.
The momeniry swilches in the malrix are the "eves” and "ears” of the MPUL It iz only by means of
sensing closures, and reaching o valid closures {during normal oneralion) that the MPU throuah

the program, knows whalio do naxt.

B} Interrupls:

An interrupl is a signal to the MPU chip o siop what it is doing and do something slse When the
MPU senzes an inferrupt from the PlA-UB,CAT or CB1 or from the peripheral port on the pP-Uld,
P2e. it compleles the instruction itis working on, and makes a memory record of ils conlenis and
itz place in the program so thal it can getl back lo whal it was doing before it jumps 1o sevvice the
interrupt When the inlerrupt is completed, conirol is relinguished io normal operalion. The MPU
goes {o the memory record of its pre-interrupt contents and methodically refills itzelf. it then goes
aboutits business as if it had never been inlerupled.

Interrupis are used for dwo ypes of activilty in the Bally game. The first is the periodic lamp,
solengid, and momentary swilch siailus updaie U8, CB1 & U1, P20 and the Dispiay updaie internal
o U1 The second is the signal fo go into Seli-Diagnostic tesis U, CAL

The periodic interrupts are generaled by the Phase A & Phase B Zero Crossing deteciors and the
Display interrupt generator on the Control moduie The former occurs at a rate of 170 times per
second or once each power line zero crossing (B0 for Phase A and 60 for Phaze B). The second
occurs internally in U1 at a rate of approximately 830 fimes per second.

1yZero Crossing interrupis: 120 times per second, or once each 8.3 milliseconds, the MPU chip
Senses a zero crossing, iime delayed by U12 just enough to allow a voltage to sppear at the
anodes of the silicon controlled reclifiers that drive the feature lamps before that portion of the
interrupt routine begins.



Lamps are updaied near the zero orossing io minimize the inrush current azsocisled ?* a cold
filament and hence exiend their life. DC powered solenoids, likewise, e:~:§‘;s§:: a .az smalisr o amel
EMF, iflurned off near a zero croszing. This helps exdend the life of the solenoid driver ransisiors
and other circui! components by keeping large vollage spikes oul of the ,,;ﬂ,&,ﬁ*
At the start of this routine the MPU looks at the conlents of several general purpose fimers. f#
finds them aclive, # sublracis "one” from their remaining period. in passing thry, if adds '’ z ;
the random number genearaioy u;eﬂ for the "Malch feature” {unless the conlenis are alrea
equal to nine, in which case, it resels the generalor o zero}. The random number generalor,
inPn, countzfrom 0in 9 twelve ‘;smea a second. Thiz makes i virtually impossible to cheal, and
fruly random.
The MPU examines the status of the sofingid period counies it is zevo, it uns
solenocids, and branches {o the festure | '5 ; updale roufine. fidisnolz
from the tﬂntezgi" of the counter. In g ;ex . momeniary solenpids

sztd 1or 3 ZE‘?J 5%"5:;"“'?‘5

; 3 rouram. They 8 2is
1ory. 45 bits car*’enr !‘dmﬁ to Phase A and 45 Bils
ytilized {iamp malrix

x i1

s o form 2 memory "piclure’

{nﬂ or eﬁa _;f each ;E‘ahz e Eﬁm;e in ame.
The MPU will now aguire the first 3 bils from memaory, combine i with an appropisie half byie
address and send this Eﬁd rezs and data io the lamp tiecaﬁm via PiA UE, ports PAG thru PA7. The
low order poris carry the firet decode address {0000; genersied by the MPU chip thru the
program. The high order pm%s PAE thru PA7 contain iamp dals from the first 3 bils in memory.
The address {0000} goes io each of the three “one of sbdeen” decoder chips in the lamp driver

ection via the lines Iabeled Pﬁ;i_éﬂ P»,C'I PADZ and F‘E,Bj This is the address ofthe "0" pon (pin
31} of each of these chips. The daia is routed o the chips by the foil on the printed circull board,
ie PAb goesip NG, PAE goes io U1E and PAY goes! o7,
{tis io be noted that pin 11 of chip U15b drives BCH G123, U6 drives BCR G708, and U7 drives
SCH O5R. Conclusion: the first 3 bits in the lamp malrix in memory chip U4 is a piclure of the stalus
of the lamps driven by these three BCHs.
The MPU chip, thru its program, now causes the sirobe line {CBZ, PIA UB) to go high and low,
therehy presenting the first 3 bils of updale information lo the gates of BCRs QZ3, 470, and G55 ﬁ
iow (0} al the gale leaves the BCH and it's associated lamp "off ”,a high (1) turns i "on”. When
SCRis urned on it will slay on for the remainder of the “!E;}?}i}{ line allernation (1/120 second) & ;Ef
turn off at the nex! zero crogsing. Hwill siay off uniess the nexd updale again drives the gale hac_;.‘}.
The MPL elches the second 3 bils from memory, generales an sddress (0001} and repeais the
process. i iz now addressing the gales of SCROZ4, BCH Q41, and SCR Qb6 Rcaus es the
strobe to go high and then low, driving the gates of these SCHs and thereby updating their
corresponding lamps.
The MPU feiches the third 3 bits from memory, generaies an address {0010} elc. His now
arddressing the gates of BCR Q25, 8CH Q42 and SCH Q7. it repeals the sirobe pulse and the
appropriate lamps are updated.
Twelve more quick passes thru the subroutine and each of the 45 SCRs in the lamp section are
updated. {Note that not all 45 SCRs are necessarily used in a given game. }The SCHs can be
thought of as a iype of memory or storage ‘When the MPU updﬁte* the SCH, if it is turned on #will
stay onfor the restof the cycle (1/60 of 8 second;
The nexistepin thF lamp update program is to slrobe an address {1111} info the ahlps U5, LHE,
and U17. This is a "rest” address and frees the PAD thru PA7 lines for other purposes. This
completes the sequence for updating Phase A lamps and now the whole process is repeaied for
the Phass B lamps.
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The majority of lamps in the game each have one lead commened to an 11¥AC line (Phase A or
Phase B}, In addition each lamp has a blocking diode fied in series with its phase line to preserve
the integrety of that phaze. Since the commaon lines are 90 degrees out of phasse, the "Blamps
are 3] off when the "A" lamps are being updaled and conversely the A" lamps are off when the
"8 lamp stalus is renewed. Since these updales occur so rapidly an observer could believe that
both lamps appesr io be on at the same time. This procedure aliows a single SCR {o conirol the
siale of two lamp circuils, one for each phase.
in games ulilizing the Phase C & D lines the same principles apply with the following rules
The Phase Cline corresponds in fiming o the Phase A line.
The Phase D iine corresponds in fiming to the Phase B line.
Each of these phases supply Z4YAC for the bright light circuits.
And only the large SCR drivers {MCR 106-1) may be used in firing these lamps.
The iast poriion of the zero crossing inlerruplt routine is fo read the momendary swilches and look
for valid closurez. PIA U8, ports PBI thry PBY are initialized as inpuls, PAD thru PAY as oulpuls. The
MPU chip, thru the program, sends a pulze down the 574 strobe line. if a swilch is closed the
pulse will return the corresponding "I line. The MPU chip examines the past history (in memory)
of the switch and if it finds that the swilch was "open”,"closed” and iz now “closed”, imskes a
memory record of the valid closure. The reaction 1o this valid closure was discussed previously
under Normal Mode of operalion.
itis 1o be noted that stuck swilches, a "closed”, "closed” and currently "closed” condifion is
innored and does nof result in a memory record of a valid closure. Thus the game ignoras stuck
switches. Also.noise condilions such as "open”, "closed” and currently "open” do not salisfy the
valid closure criteria, and are ignored.
The MPU chip sends a sirobe puise down the 513 line and monitors the "i" line for returns. it
repeals tha orocess of evaluafing the previous hislory of the swilches from memaory and makes a
record of any valid closures. The process is repeated for the 8T2, ST1 and 8T0 lines. Atthe en
of the time period, the entire swilch malrix has been scaned and a memory record of the swilches
previous and current history is filed togethar with a record of valid swilch closures.
itis io be noted that this mullipie reading of a swilch lakes time, i.e., i musl be done over several
zerc crossings before avalid closure can be verified and recorded. This procedure wouid spoii
the responae fime o hit a thumper bumper or slingshot or any eleciromechanicai device that
mus! react quickly. To overcome this difficully, a specisl, guick reaction subroutine exisis in the
program dealing with "normal operation”. This rouline iakes place immediaiely after the memory
record of valid closures is reviewed. it consists of a review of the previous and current history of
Just the zolenoids thal require a guick reaction. ¥ an "ooen”, “closed” record is found, the
solenoid iz energized. No scoring is involved in this routine. The net resull is slingshots and
thumper bumpers rezpond “inslanianeously”. They are not allowed 1o score until a valid closure
iz detected Iater. Because of this quick reaction subroutine, a noise pulse may cause a solenoid
o pull {very-very infrequent ). However, no poinis will be added {o the players score. if the pull
and scoring ever ocour for no apparent reason, itis most probably because of improperly
diusted swilch conlacis.
The diodes in the swilch malrix are sieering diodes thal prevent sneak paths and subsequent
falze decodes. On Parly Animal, for example, if diodes were not used: when the MPU zands the
group srobe pulse down the 571 line, and a coin is dropped thvough the right coin chule and
hoih boliom and middie drop targeis are down the strobe pulze will be relurned down the 11T
line. The game will assume tha!l a coin was dropped in both the 1efl and right hand chules and
award the appropriaie credils.
The Zero Crossing Inlerrupt is now completed. The MPU chip goes into memory and repienishes
sl with iz place in the program and the dala it was processing prior to the infterrupt. ihen
begins and continues in the program as if it had never besn interrupted.
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izplay Updale interrupt 830 imes per second the MPU senses an intemal display updale
interrupt The MPU makes a memory record of ils conlents and then jumps lo serwvice the

There is aiso s memory record {or each digit on each of the fwo displavs in the CMGOE memory,
L4 14 72=78 one byle memory locations are reserved for relaining this dala. Each vie s
capabie of sloring 256 siales, representing all possibie combinalions of he segmenis haimay be
. Becsuse many of these combinalions would be unintelligible, we use an abbreviated version
of an ASCH Iookup iabie to represent the numbers 0 thru 9 and the ieflers A thru Z. When we refer
i this table we are abie lo exiract exactly whal bits should be turned on to illuminale the
corresponding seogmenis in a particular digit.

The displays in the Hally Pinball are muillinlexed. Thiz means that only one digit per display is on
at a given point in ime. i a piclure of the backbox were faken with a high speed camers, the
result might show that al the time the shuller opaned, the #6 digitwas "on" in hoth display driver
modules.

The mullipiex rale is fasi enough that humans do not see the flicker. The advantage of
muiliplexing is that it minimizes the number of ieads necessary {o conlrol the displays. For
examnle withoul mullinlexing vou would need 8 leads for each segment on a digil, imes 14 digils,
fimes 2 displays equais 224 leads and thals not even including commons or power leads.

The segment dafa lines {(PATD-PAT7) for both displays are commoned. The same is rus for each
of the Binary Digit Selectlines (PAB4-PADY) and the blanking line. Only a separate display laich
sirobe line is required for each of the display driver modules. it should also be noted that the
comma informalion is ime shared with PA1S & PA17 for Pisverziand 2 and PAT4 APAG for
Hlavers 3 & 4.

The MPU begins the updale by determining which digit was updaled last Assume thai this was
digit #4. The MPU thru the program, adds one to this number and makes a memory record of this
fact for future reference. i causes the blanking line {o go high and blank the displays. This keeps
each digi ciesn and crizp looking by preventing flicker during the updale.

The MPU chip goes into memaory and oblains the segment data for the fifth digit, for the Player 3 &
4 Display. It places this information on the PAT0 thry PATY lines and slrobes it into U1 onthe
dizplay moduis.

The MPU goes back to memory, obiains the segment data for the fifth digit, for the Player 18 2
Display. # places this informalion on the PATD thru PA1Y lines and strobes i into U1 on the Plaver
1 & 7 display module al the same time sending the Binary digit select for digit #5 into U2 of both
displays.

¥ith this process complele, it removes the blanking pulse thereby enabling digit #5 and returns
from the interruplio whalever # was doing previousiy.

Aszsume thatthe MPU chip is to enable digit #5. The Binary Digit select information 0161 {DCBA)
is 2entio UZ on hoth displeys. When UZ is sirobed, the base of level shifler transistor 011 iz made
high. This causes the collector of Q11 o drop from a high, positive voitage {+130 volis DC less
the leakage current drop across A31, 100k ohms) to the saturation voltage, spproximalely . 3VDC.
The voitage across R31 is now approximately 189YDC {1806- 3{¥CE 8AT, G11}-.7¥DC (¥BE,
{3731}, The collector of 23, which was clamped io the +80YD(C bus, now rizes {0 approximately
188.7 YOO {180- 3{VCE SAT, 023). Digit #5 is now enabled.

Assume that the fifth digit of the 1st & Znd Display module is {o display the character "H". The
MPU chip looks in the ASCll {able and oblains the segment data 0111 0110, li then places this
information into chip Ulon the display via the PAT0 thru PA17 lines. L1, when shrobed, Iaiches this
input, and as soon as the MPU chip removes the bianking puise, the bases of ransisiors G13, GZ,
Q15, Q26 and Q14 are made high by the oufputs of U1, The emitler-collector voitage of these
transistors, previously at +80VDC due to the blanking pulse, now falls lo YCE SAT, approximalely
+.3VDC. The resultis the "b", "c”. "”. " and "g" segmenis in the display panel are enabled.
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Both of the aclions of the previous example result in turning on the characier "H" in the 5th digit
position on the Plaver 1 & 2 Display.

itis interesting to nole that the 6803 MPL is capable of being inlerrupted while it is zervicing an
interrupt. All thatis necessary when this happens is for the MPU chip to make arecord of whare it
was in the program and of its contents. It can then jump off and service the interrupt. Althe
completion of this fask, treturns, completes and finally refurns 1o normai operslion. An example
of this aclion is a zero crossing interrupt baing inlerrupted by the Display inferrupt Generator.



