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DIP SWITCH SETTINGS AND JUMPERS

EPROM Jumper Settings for U6 | W1 w2
| 1MEG, 2MEG, 4 MEG EPROM In Out
DIP Switch Chart
COUNTRY SW1 Sw2 SW3 SW4 SW5 SW6 SW7 Sws
AMERICA Off Off On On On On On On
EUROPEAN Oft Off On On On Off On On
FRENCH Off Off On On On On Off Oft
GERMAN Off Off On On On On On Oft
SPAIN Off Off On On Off On On On
SOL. FUNCTION SOLENOID VOLTAGE CONNECTIONS [DRIVE DRIVE CONNECTIONS DRIVE [SOLENO!D PART NUMBER
NO. TYPE XISTOH WIRE  [FLASHLAMP TYPE
PLAYFIELD BACKBOX  CABINET PLAYFIELD BACKBOX CABINET PLAYFIELD BACKHOX
01 |[RIGHT FOPPER High Power | J107-2 QB2 | J130-1 VIO-BRN | AE—23-B00
02 _|AUTO PLUNGER High Power | J107-2 QB0 [J130-2 VID-RED | AE-23-8C0
03 [RIGHT MAGNET High Power | Ji07-2 Q7B [ J130-4 VIO-ORG | 20-10197-2+
04 [KICKBACK High Power | J107~2 Q76| 41305 VID-YEL | AL-23-800
05 "|CENTER MAGNET High Power J107-2 Q64 [ J130-86 VIO~-GRN [ 20-10187-1«
06 |LEFT MAGNET High Power J107-2 Q66 | J)130-7 VIO-BLU | 20-10197« . |
U7 [KNOCKER High Pgwer J107-2 Q68 J130-8 VIC-BLK AT 23H0T
D8 [DROF TARGET DOWN_|High Power | J107-2 Q70 | J130-9 VIO—GRY | SM1-26-600
03 [NOT USED Low Fower Q58 HBRN-BLK
T0__[RIGHT SUNGSHOT Low Power J107-3 Q56 | J127-3 BRN—RED | AE-26-1200
T [CEFY SUINGEHOT Low Power J107-3 054 TJ127-4 BRN-0ORG | AE—26—1200
12" "|OROP JARGET UP Low Power J107-3 Q52 [ J127-5 BRN-YEL | AE-26-1200
173  [NOT USED Low Power Q50 BRN—-GRN
T4 [TROUGH Low Power J107-3 Q4B | J127-7 BRN-BLU | AE—26-1500
75 (EJECT Low Power J107-3 Q46 [ J127-8B BRN-VID | AL _27-1200
76 [SKULL WQUTH Low Power J107-3 Q44 [J127-9 BRN_GRY | SM-30-1100
T7__|FUPPER_RETURN FLS [2)|Flashlamp J107=8 Q42 | J126-1 BLK=BRN | #89 (2)
T8 |SPINNER FL5 Floshlamp 1076 Q40 [ J126-2 BLK-RED | #906 (1}
[ 15 [NO FEAR FLS Floshlamp J107-6 Q3B [ J126-3 BLK—ORG | #3906 (1)
75 [RIGHT RAMP FLS {3) |Fioshlamp J107-6 | JTOB-5 Q36 | J126-4 | J125-5 BLK-YEL | #83 (1) 906 (2
71 |SKULL FLS (3) Floghlamp 1107-6 | J106-5 Q28 [J126-5 | J125-6 BLU=GRN | #906 (2) 906 (1
27 |INSERT EXPLOCE FLS |Flgshlamp Ji686=8 Q30 J125-7 ALU-BLK o {1
73 [LEFT RAMP FLS (3) |Floshlamp J107-6 | J106-5 Q34 [J126-7 | J125-8 BLU-VIO | #B9 (1) 906 (7) |
7T [T0P LEFT 115 Flaghigmp J107-6 Q32 [J126-8 BLU-GRY | #3506 (1) o
25 [AUTCFRE FLS (2) Gen, Purpose [ J107-6 Q36 [J127-7 BLU-BRN | ¥89 (2} ]
76 |TOP _LEFT INGERT TLS |Gen. Purpose J106-5 074 J1z2a-2 BLU-RED FE0E ()
27 [TOP RT INSERT FLG&  [Gen. Purpose J106-5 022 J124-3 BLU-ORG L §306 (1)
28 |RIGHT POPPER FLS  |Gen. Pyurpose | J107-6 Q20 {122 4 BLU-YEL | §89 (1)
29-36] SEE FLIPPER CKIS
37 NOT USED Low Power Q16 BRN—WHT
38 | NOT _USED Low Power Q15 BLK_WHT
39 [ NOT USED Low Power Q14 ORG—WHT
40| NOT USED Low Powar Q13 YEL—WHT
41 NOT USED Low Power Q9 GRN-WHT
42 ] NOT UsED Low Power Q10 HLU—WHT
43 OT USED Low Power anl VID-WHT
44 NGT USED Low Power Qi7 CRYZWHT
GENERAL ILLUMINATION
01 [ PLAYFIELD TOP Gl J121-1 Q18 J121-7 WHT - BRN 555
02 | PLAYFIELD RIGHT G.l. J120-2 | 1p1-2 Q10 [y120-8 [ J121-8 WHI-ORG I __ fid4 555
03 | PLAYFIELD LEFT Gl J121-3 Q14 J121-8 WHT-YEL 555
04 NSERT TITLE Gl JT720-5 Q16 [J120-T0 WHT-GRN F44 ] Lo o
05 | INSERT BACKGROUND | G.I. 1120-6 319-3 [ Q12 [J120-11 JIT9—1 |WHT-VIO §a4 P
VOLTAGE DRIVE XISTOR DRIVE CONNECTION DRIVE WIRE COIL PART CoL
FLIPPER CIRCUITS _ CONNECTION — poweR  HOLD PLAYFIELD POWER _ HOLD NUMBER COLOR
75 Power JA07=1 {REC—GRNI]_ 04 J902-13 YEL-GRN _ _
30 | LOWER RIGHT FUPPER| Hold JA07 -1 _{RED_GRN) Q11 J80Z-11 | TORG-GRN | FL-11679 BelF
A Power JA07—4 {RECTBLUYT 03 J302-9 YECSHLU .
3% | LOWER LEFT FuPPER [ Told J907-4 [RED—BLJ) Q9 J502-7 ORG-BLL | FL-11629 BLUE
33 [ Power J907-6 {REC-VIO) | 02 J302-6 YEL VIO A r-11529 e
34 | UPPER RIGHT FLIPPER[ Holg J907-6 {RED -VIO) Q7 J902-4 ORG-VID ~U=
35 1 NOT USED Power J907-8 (RED-GRY)| Of L J302-3 YEL -GRY NOT LSID NOT USED
36 | UPPER LEFT FLPPER [ Holg J907 -8 {RED—GRY) e J802—1 ORG-CRY

JIXX - X=POWER DRIVER BOARD; X—X=AUX. DRIVER BOARD; JSXX-X=FLIPTRONIC I BOARD
24-6549=§44 BULB; 24-8704=§89 BULB; 24-8768=#555 BULB; 24-8B02=#906; 24-8B25-#545
<CACH MAGNET USES A WAVE SPRING WASHER; PART NUMBER 20-9512.




ATTENTION

The game uses a new Security CPU Board that is not downward compatible to
the CPU boards used in previous games. The new board has an added security
chip that can be interchanged between other NO FEAR games and software
revision leveis. The CPU board itself is interchangeable with later model games,
but must be equipped with the correct security chip and software for that specific
game.

The games’ electronic ID number is shown in the display during power-up. The
number displayed is the same nine digit number printed on the security chip
label. The first three digits are the project number without the country specific
code. An example of the power-up display is shown below, the electronic |D
number is bolded.

‘525 100006




IMPORTANT NOTICE
PLEASE READ

This pinball game is equipped with a SAFETY FEATURE to prevent shocks from
the solenoid circuit when the coin door is opened. A new interlock switch
assembly (part no. A-18249-1), located at the left of the coin door opening, has
been added to the game. This assembly is a bracket containing the existing
memory protect switch on the bottom and a new interlock switch on the top.
When the coin door is opened, this new interlock switch opens, breaking the
connection to the +50V and +20V winding of the transformer secondary.

A special tool called the Service Switch Actuator is provided for the
serviceman/technician that repairs the game. This tool is painted yellow and
located in a bag stapled inside the cabinet. The service Switch Actuator slips
over the interlock switch and holds it closed while the coin door is opened,
allowing the serviceman to test and repair the solenoid circuit.

Hold the top interlock switch in, then slide the short end of the Service Switch
Actuator over the top of the interlock switch bracket and the long end over the
center of the switch plunger to hold it in.

SERVICE SWITCH ACTUATOR
(01-11791) ———-q

NEW INTERLOCK SWITCH -
(5643-09112-00)

MEMORY PROTECT SWITCH C:::f
(5643-09268-00) — = ;

BRACKET — mm
(01-126786) L

WHT—RED {92B)

WHT-RED  (92C)

BLK—YEL {04L)

BLK~YEL (04B)

INTERLOCK SWITCH ASSEMBLY
(A—18249-1)
{A—18249-2, JADPAN ONLY}




Information cusrrent at time of release.

Williams Electronics Games, Inc. reserves the rights to make modifications and improvements to
its products. The specifications and parts identified in this manual are subject to change without
notice.
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N RULES AND SHOT MAPS




RULES

SKILL SHOT:
SHOOT THE JUMP RAMP TO COLLECT SELECTED AWARD.

CHALLENGES:
SHOOT START CHALLENGE TO START CHALLENGE MODES. LISTEN TO THE SKULL FOR
INSTRUCTIONS. COMPLETE ALL CHALLENGES AND MEET YOUR MAKER.

MULTI-BALL:
SHOOT THE DROP TARGET TO LIGHT LOCKS. SHOOT SKYDIVE AND SKULL JACKPQTS
TO LIGHT SUPER JACKPOTS.

SUPERCROSS RAMPS:
SHOOT ALTERNATING RAMPS TO START PAYBACK TIME. SHOOT ALL SHOTS TO
COLLECT BIG POINTS.

EXTRA BALL:
SHOOT CONSECUTIVE RACEWAYS TO LIGHT EXTRA BALL. SHOOT SKULL TO COLLECT
EXTRA BALL.

KICKBACK:
SHOOT CLIFF TARGETS TO LIGHT KICKBACK.

TUBE SHOT:
AWARDS RANDOM FEATURES. HOLDS BALL DURING MULTI-BALL.

THE SUMMIT:
EACH SUMMIT SHOT AWARDS CONSECUTIVE FEATURE.

JUMP THIS:
SHOOT THE JUMP RAMP AS MANY TIMES AS POSSIBLE FOR MAXIMUM POINTS.




RACEWAYS AND EXTRA BALL

Lights 1 to 5 are lit by making repeated loop shots through the RACEWAY spinning target around to the
right flipper. RACEWAY is lit by the RACEWAY once, or by the right return lane. Percentaging software
determines how many loops are required to complete LIGHT EXTRA BALL.

EXTRA
BALL

RACEWAY
LIGHT —
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KICKBACK AND JUMP THIS (exit lanes)

Completing the CLIFF targets at any time will relight KICKBACK (if unlit} and advance the climber (shown
on the display). When the climber has reached the top of the mountain, JUMP THIS, will be lit. The
JUMP THIS lights will toggle back and forth between the exit lanes with every sling hit. A ball draining
down the exit lane with JUMP THIS iit will be Autofired back into play and the JUMP SHOT will be worth
big points.
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SUPERCROSS RAMPS

Q Alternately completing the ramp shots will advance the SUPERCROSS lights. Completing all
SUPERCROSS lights starts PAYBACK TIME. All shots are now lit for 25 Million a shot. PAYBACK TIME
ends when the timer reaches zero.
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DIRT CHALLENGE

When DIRT CHALLENGE is flashing, and the player shoots START CHALLENGE, all shots are lit, and
build RAMP VALUE (Hill Climb and Hairpin). The Ramps and the Jump Shot build, and collect that value.
DIRT CHALLENGE is over when the displayed timer reaches zero.
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ASPHALT CHALLENGE

‘ When ASPHALT CHALLENGE is flashing and the player shoots START CHALLENGE, the TRACK and
SKULL shots are lit. Each time the player shoots one of these shots, the STEERING WHEEL lights are
advanced. Completing all three STEERING WHEELS before the timer reaches zero awards the player

with a range of features, including lighting an EXTRA BALL.
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WATER CHALLENGE

When WATER CHALLENGE is flashing and the player shoots START CHALLENGE, all shots are lit for 5
Million. Each time the player shoots the TUBE, the value of the shots are increased by 5 Million (up to a
maximum of 25 million), and the challenge timer is increased. WATER CHALLENGE ends when the
timer reaches zero.
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SNOW CHALLENGE

‘ When SNOW CHALLENGE is flashing and the player shoots START CHALLENGE, HILL CLIMB,

DOWNHILL, and SUMMIT shots are lit. HILL CLIMB and SUMMIT shots build the DOWNHILL value.
Shooting the DOWNHILL ramp before the timer reaches zero awards the current DOWNRILL value, and
ends the SNOW CHALLENGE.
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AIR CHALLENGE

When AIR CHALLENGE is flashing and the player shoots START CHALLENGE, SKYDIVE is lit, and a .
hurry-up value begins to countdown on the display. Shooting SKYDIVE awards the current hurry-up

value, and locks that value in for all shots, which become lit. After each successful shot, the locked-in

point value is awarded, and that light is turned off. Completing all lit shots before the timer expires

awards a bonus.
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LOCKS AND MULTIBALL

Hitting the drop target at the SKYDIVE shot will light locks at the SKULL and/or at the SKYDIVE.
Shooting LOCK three times during the game will start 3 BALL MULTIBALL.

At the start of Multiball, the JACKPOT will be lit at the SKULL. If this Jackpot is awarded, the JACKPOT
will then move to the SKYDIVE shot. If this Jackpot is awarded, then SUPER JACKPOT will be lit on the
HILL CLIMB ramp. Repeated JUMP SHOTS will award SUPER JACKPOTS. Once the player has
missed a jumpshot, the JACKPOT shot returns to the SKULL, and the sequence repeats until Multiball is
over.




(System WPC) ROM SUMMARY

iC

Game 1
Game 1
Security Chip
Music/Speech
Music/Speech
Music/Speech
Music/Speech
Music/Speech
Music/Speech

NOTICE

TYPE

27c040
27c040
27c040
27c040
27¢040
27¢c040
27c040
27c040
27c040

BOARD

CPU
CPU
CPU
Audio
Audio
Audio
Audio
Audio
Audio

SECTION ONE

GAME OPERATION

AND TEST INFORMATION
LOCATION PART NUMBER
us A-5343-50025-1A (Domestic)
ue A-5343-50025-1X (Foreign)
uzz2 A-5400-50025-1
su2 A-5343-50025-32
SuU3 A-5343-50025-83
Su4 A-5343-50025-54
SuU5 A-5343-50025-S5
SUs A-5343-50025-56
SuU7 A-5343-50025-87

Order replacement ROMS from your authorized Williams Electronics Games, Inc. distributor. Specify:
(1) part number (if available); (2} ROM level (number) on label; (3) game in which ROM is used.
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PINBALL GAME ASSEMBLY INSTRUCTIONS .
NO FEAR IS A FOUR BALL GAME

Power: Domestic 120V @ 60Hz Dimensions: Width: 29" approx.
Foreign 230V @ 50Hz Depth: 52" approx.
Japan 100V @ 5042 Height: 75" approx.

Temp: 32°F to 100° F, {0°C to 38°C)

Humidity: Not to exceed 95% relative. Weight: 325 Ibs approx. {crated)

1. Remove all cartons, parts, and other items from the shipping container and set them aside.

2.  Leglevelers and leg bolts are among the parts in the cash box. Install leg levelers on the front and
rear legs (View 1). Place cabinet on a support and attach rear legs using leg bolts (View 2).

3.  Attach front legs using leg bolts (View 2).

Detailed View—leg Leveler

Leg
. C-10843-BR

TD Degrees

Approx, Playfield
Plptgh An \a:yI
6-6 1/§ Degrees

Leg Leveler
[ Q8-7377

Nut
4422-01117-0C

—— §L3C,
i

| 1l
1 Ccin Door é: 2
‘ g

e

REAR

VIEW 2




10.

e -

Reach into the cabinet and backbox and ensure that the interconnecting cables are not kinked or
pinched. Be careful to avoid damaging wires at any stage of the assembly process.

Raise the hinged backbox upright and latch it into position. Unlock the backbox, and remove the
backglass. Remove the shipping screws holding the Insert Panel. Unlatch and open the Insert
Panel. Carefully lift up the Speaker Panel and lay it down on the playfield glass. (Be careful not to
damage the Dot Matrix Display/Driver.) This allows access to the bolt holes used for securing the
backbox upright. To secure the backbox, install the washer-head mounting bolts through the
bottom holes of the backbox into the threaded fasteners in the cabinet. Close and latch the Insert
Panel. Replace the Speaker Panel. Reinstall the backglass, and lock the backbox.

/N\ CAUTION

FAILURE TO INSTALL the backbox mounting hardware properly can cause personal injury.
NEVER TRANSPORT a pinball game with the hinged backbox erect. Always lower the backbox
forward onto the playfield cabinet on a layer of protective material to prevent marring or damage
and possible personal injury.

Extend each leg leveler siightly below the leg bottom, so that all four foot pads are extended about
the same distance. Remove the cabinet from its support and place it on the floor.

Unlock and open the coin door. Move the molding latch lever toward the left side of the game. Lift
the front molding off the playfield cover glass return the latch lever toward the right, and close the
coin door. Carefully slide the glass downward, until it clears the grooves of the left and right side
moldings. Lift the glass up and away from the game, storing it carefully to avoid breakage.

Place a level or an inclinometer on the playfield surface. Adjust the leg levelers for proper playfield
level (side-to-side). Note: This measurement must be made ON the playfieid, not the cabinet nor
the playfield cover glass. Tighten the nut on each leg leveler shaft to maintain this setting.

The TRU-PITCH™ level is located on the right shooter rail. This allows the playfield pitch angle to
be properly adjusted WITHOUT REMOVING THE GLASS. The first line (closest to the front of the
game) on the level is approximately 6 degrees. Every line thereafter is approximately another 1/2
degree of pitch The recommended pitch is 6-1/2 degrees. The NOSE of the bubble should be
between the first and second line on the level (see diagram below).

TRU=PITCH™ avel 6-1/2 qegrees.

' IMPORTANT !
Playfield pitch angle can affect the operation of the plumb bob tilt. The plumb bob weight is among
the parts in the cash box; the operator should install the weight and adjust this tift mechanism for
proper operation, after completion of the desired piayfield pitch angle setting. The unit is factory
instailed for a 6-1/2 degree angle. If an adjustment is necessary, loosen the screw at the bottom of
the unit. Move the pointer, one grove at a time to the left or the right, depending on the degree
desired. Hold the pointer in place and tighten screw

Move the game into the desired location; recheck the level and pitch angle of the playfield.

Be sure the required number of balls are installed. NO FEAR game uses four balls.
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12.

13.

14,

15.

Install full playfield mylar, if desired.

NOTE: The NO FEAR pilayfield is coated with a special hardcoat surface and does not require a
protective mylar. However, mylars can be purchased through your local Williams Distributor.
Specify part number 03-9403-1 for full playfield mylar.

The Ball Launch should be able to shoot the ball into the hole behind the drop target. If it doesn't,
loosen the hex nut on the ball guide. Press on the ball guide in order to change its curve. Tighten
the hex nut.

Clean and reinstall the playfield cover glass. Prepare the game for player operation.

To attach the line cord, remove the envelope stapled to the inside of the cabinet {near the cash
box). Remove the four Phillips-head screws that mount to line cord cover plate to the rear cabinet.
Match the prongs on the plug with the holes in the receptacle, and push the line cord securely into
place. Make sure the cord is aligned with the indentation on the cover plate {indentation should
point toward bottom of the cabinet). Remount line cord cover plate. If desired, four tamper
resistant screws have been provided in an envelope marked “Security Screws” (located in the cash
box) to remount cover plate.

(Part of cabinet shown S~ Receptatie

for reference only) s

Phillips—head Screw .

Line Cord & Flug

Tamper—resistont Screw
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RAISING THE PLAYFIELD
/\ CAUTION

Do not raise the playfield straight up! This game uses a pivot bracket assembly to raise and lower
the playftield.

&

To raise the playfield.
1.Remove all the balls from the game.

BOTTOM ARCH

2.Grasp bottom arch and carefully lift up
playfield only high enough to clear safety

brackets. .. SAFETY BRACKET

3.Pull the playfield out toward you until it stops

I {rest position).
4.Rotate playfield to upright service position

{lean on backbox) by puliing toward you and
up.

To lower the playfield.
5.Rotate the playfield to the rest position.

6.Push the playfield back into cabinet as far as it
will go. Lower the playfield into the playing
position.




GAME CONTROL LOCATIONS

Cabinet Switches

The On-Off Switch is on the bottom of the cabinet near the right front leg.

The Start Button is a push-button to the left of the coin door on the cabinet exterior. Press the Start
button to begin a game, or during the diagnostic mode, to ask for HELP.

Coin Door Buttons

The operator controls all game adjustments, obtains bookkeeping information, and diagnoses problems,
using only four push-button switches mounted on the inside of the coin door. The coin door buttons have
two modes of operation Normal Function and Test Function.

Normal Function
The Service Credits button puts credits on the game that are not included in any of the game audits.
The Volume Up {+) butten raises the sound level of the game. Press and hold the button until the
desired level is reached.
The Volume Down (-} button lowers the sound level of the game. Press and hold the button until the
desired level is reached. See Adjustment A.1 28 to shut sound Off completely.
The Begin Test button starts the Menu System operation and changes the coin door buttons from
Normal Function to Test Function.

Test Function
The Escape button aliows you to get out of a menu selection or return to the Attract mode.
The Up (+) button allows you to cycle forward through the menu selections or adjustment choices.
The Down (-) button allows you to cycle backward through the menu selections or adjustment
choices.
The *Enter button allows you to get into a menu selection or lock in an adjustment choice.

// \\
- ~
7 N
£ ; -
/" Coir Joor Butlon ‘ocotior*s N Front Nolding Assy.
P — \ D—126°5
f 1 -L o e L ‘ \ Stort Button -Ye.ow
; beb f//f\\\\ o D0—9663 -
| O Lever CGuide Assy.
| A—16773—1
\\ I /
N (8 MODMT\ON ] Flipper Buttor—Rec
N A— 168834
N
S P Bo'l Shooter Bution—Red
I - 20-9663-B-8

Test Switen ASsy1
27--49308

'

*To reset High Score, hold down the Begin Test/Enter switch for 5 seconds while in the Attract
mode.

1-6




~

GAME OPERATION
/\ CAUTION

After assembly and instailation at its site location, this game must be plugged into a properly
grounded outlet to prevent shock hazard, and to assure proper game operation. DO NOT use a
‘cheater’ plug to defeat the ground pin on the line cord. DO NOT cut off the ground pin.

POWERING UP. With the coin door closed, plug the game in, and switch it On. In normal operation,
Testing shows in the displays as the game performs Start-up tests. Once the Start-up tests have been
successfully completed the last score is displayed and the game goes into the Attract mode.

Note: After the game has been on location for a time, the Start-up tests may contain messages
concerning game problems. The section entitled 'Error Messages’ contains more details concerning
messages displayed at each game turn-on.

Open the coin door and press the Begin Test switch. The display shows the game name, number, and
software revision. The message changes. The display shows the sound software revision, the revision
level of the system software, and the date the software was revised.

Example: NO FEAR Sound Rev. L-1
50025 Rev. L-X SY. 0.X0 X-X-95

Press the Enter button to enter the WPC Menu System (refer to the section entitled “Menu System
Operation” for more information). Siide the Service Switch Actuator over the top interlock switch located
in the bottom left corner of the coin door opening. Perform the entire Test menu routine to verify that
the game is operating satisfactorily.

ATTRACT MODE*. After completing the Test menu routine, press the Escape button three times to enter
the Attract mode. During the Attract mode, the score display shows a series of messages informing the
player concerning, recent highest scores*, "custom messages*”, and the score to achieve to obtain a
Replay award™.

CREDIT POSTING. Insert coin(s). A sound is heard for each coin, and the display shows the number of
credits purchased. So long as the number of maximum allowable credits* are NOT exceeded by coin
purchase or high score, credits are posted correctly.

STARTING A GAME. Press the Start button. A startup sound plays, and the credit amount shown in the
display decreases by one. The display flashes 00 (until the first playfield switch is actuated), and
shows ball 1. If credits are posted, additional players may enter the game by pressing the Start button
once for each player, before the end of play on the first ball. Press the NO FEAR button on the front of
the cabinet to launch a ball. Press the flipper buttons to operate the flippers.

TILTS. Actuating the cabinet tilt switch inside the cabinet ends the current game and then proceeds to
the Game Over mode. With the third closure* of the plumb bob tilt switch, the player loses the
remaining play of that ball, but can complete the game.

END OF A GAME. All earned scores and bonuses are awarded. If a player's final score exceeds the
specified value, the player receives a designated award for achieving the current highest score. A
random digit set” appears in the display. Credits* may be awarded, when the last two digits of any
player's score match the random digits. Match, high score, and game over sounds are made.

GAME OVER MODE. The Game Over display shows the high scores and the game proceeds to the
Attract Mode.

* - QOperator-adjustable feature




MAIN MENU

B. BOOKKEEPING MENU

P. PRINTOUTS MENU

MENU SYSTEM OPERATION

The Main Menu allows you to choose from several categories, which in turn fead to other menus to choose from. To
access the Main Menu, open the coin door and press the Begin Test button, then press the Enter button. Press the
Up or Down buttons to cycle through the Main Menu. Press the Enter button to access a menu, Press the Escape
button to return to the Main Menu. Prass the Start button for HELP at any time.

B.1 Main Audits

B.2 Earning Audits

B.3 Standard Audits

B.4 Feature Audits

B.5 Histograms

B.6 Time-Stamps

T. TEST MENU

P.1 Earnings Data

P2 Main Audits

P.3 Standard Audits

P.4 Feature Audits

P.5 Score Histograms

P.6 Time Histograms

P.7 Time-Stamps

P.8 Al Data

U. UTILITIES MENU

T.1 Switch Edges Test

T.2 Switch Levels Test

T.3 Single Switches Test

T.4 Solencid Test

T.5 Fiasher Test

T.6 General lllumination Test

T.7 Sound and Music Test

T.8 Single Lamp Teast

T.9 All Lamps Test

T.10 Lamp and Flasher Test

T.11 Display Test

T.12 Flipper Coil Test

T.13 Ordered Lamps Test

T.14 Lamp Row-Col

T.15 DIP Switch Test

T.16 Ball Accelerator Test

T.17 Drop Target Test

T.18 Underground Trough Test

T.19 Skull Test

T.20 Empty Balls Test

A. ADJUSTMENT MENU

U.1 Clear Audits

U.2 Clear Coins

U.3 ResetH.5.T.D.

.4 Set Time and Date

U.5 Custom Message

U.6 Set Game |.D.

U.7 Factory Adjustments

U.8 Factory Resets

U).9 Pressts

U.10 Clear Cradits

.11 Auto Burn-in

A.1 Standard Adjustments

A.2 Feature Adjustments

A.3 Pricing Adjustments

A4 H.S.T.D. Adjustments

A.5 Printer Adjustments

Pres g
To move out of a menu selection.

Press Enter
To getinto a menu selection.

Press Up

Increases sequence; Example A1, A2, A3, A4,

Press Down
Decreases sequence; Example A4, A3, A2, A.1.

Use Up or Down to cycle through the
selections in a menu.

Use Escape and Enter to move into and out of the
selected menu.




Press the Up or Down buttons to cycle through the menu. Press the Enter button to access an audit
menu. Press the Escape button to return to the Bookkeeping Menu.

B. BOOKKEEPING MENU

B.1 Main Audits

B.2 Earning Audits

B.3 Standard Audits

B.4 Feature Audits

B.5 Histograms

B.6 Time-Stamps
One Button Audit System. The Bookkeeping Menu is oblainable directly from the Attract Mode.
Repeatedly pressing the Enter button, while in the Attract Mode, will cycle through all of the game audits.

B.1 Main Audits

B.1 01 Total Earnings 00 B.1 06 Total Plays 00 ‘
B.1 02 Recent Eamnings 00 B.1 07 Replay Awards 00 i
B.1 03 Free Play Percent 00 B.1 08 Percent Replays 00 ‘ ‘
B.1 04 Average Ball Time 00 B.t 09 ExtraBalls 00 |
B.1 05 Time Per Credit 00 B.1. 10 Percent Extra Ball 00 1

B.2 Earning Audits

B2 01 Recent Earmings 00 B.2 08 Total Earnings® 00
B2 02 RecentLeft Slot 00 B.2 09 TotalLeft Slot* 00
B2 03 Recent Center Slot 00 B.2 10 Total Center Slot* 00
B.2 04 Recent Right Slot 00 B.2 11  Total Right Siot* 00
B.2 05 Recent4th Slot 00 B.2 12 Total 4th Slot* 00 {
B2 06 RecentPaid Credits 00 B.2 13 Total Paid Credits* 00
B.2 07 Recent Service Credits 00 B2 14 Total Service Credits” 00 i
*These audits are NOT resettable. They are a record of the earnings of the game since the “CLOCK 18T i
SET” Time-stamp.
B.3 Standard Audits
B.3 01 Games Started 00 B.3 20 Average Game Time 00
B3 02 Total Plays™ 00 B3 21 PlayTime 00
B.3 03 Total Free Play 00 B.3 22 MinutesOn 00 9
B.3 04 Free Play Percent 00 B.3 23 Balls Played o0
B.3 05 Replay Awards 00 B3 24 Tilts 00
B.3 06 Percent Replays 00 B.3 25 Heplay 1 Awards 0o
B.3 07 Special Awards 00 B.3 26 Replay2 Awards 00 i
B.3 08 Percent Special 00 B.3 27 Replay 3 Awards 00 !
B.3 09 Match Awards 00 B.3 28 Replay 4 Awards 00 '
B3 10 Percent Match 00 B3 29 1 Player Games 00 g
B3 11 H.S.T.D. Credits 00 B.3 30 2Player Games 00 |
B3 12 PercentH.S.T.D. 00 B.3 31 3Player Games 00 ‘
B.3 13 ExtraBall 00 B.3 32 4 Player Games 00 4
B.3 14 Percent Extra Ball 00 B.3 33 H.S.T.D.Reset Count 00 i
B.3 15 Tickets Awarded 00 B.3 34 Burn-in Timet 00:00:00 i
B.3 16 Percent Tickets €0] B.3 35 1stReplay Level 00 i
B3 17  Left Drains 00 B.3 36 Left Flipper 00 i}
B.3 18 Right Drains 00 B.3 37 Right Flipper 00 ﬁi
B.3 19 Average Ball Time 00 ;
**Total Plays” only counts on completed games. A game is considered complete when the final ball
begins. Audit information from incomplete games is ignored. Operation for test and service do not affect

audits,
1This Audit is not resettable.
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B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B4
B.4
B.4
B.4
B4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4
B.4

B.4
B.4

B.4
B4
B.4
B.4
B.4
B.4
B.4
B.4

Feature Audits

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
38
40
41
42

43
44

45
46
47
48
49
50
51
52

Buy-In Ex. Balls:
"Time Per Credit”
1 Buy-In Games"
2 Buy-In Games
3 Buy-In Games.
> 4 Buy-In Games
Tot.M. Ball Games
Ball Saves
Buy-In Ball Saves
Raceways
Raceway Eb Lit
Jump Shots

5 Consec Jumps
Summit Awards
Jump This Lit
Jump This Start
Kickbacks Lit
Kickbacks Used
Num Modes Start
Dirt Started

Dirt Awards

Dirt Maxxed
Asphalt Start
Asphalt Compl.
Water Started
Water Awards
Water Ejects
Snow Started
Snow Shots
Snow Completed
Air Started

Air Shots

Air Completed
No Limits Start
Fear Fest Start
Fear Fest Compl.
Meet Maker Start
S.Cross Buitdups
Payback Start
Locks Lit

Locked Balls
Center Jackpot

Drops Jackpot
Super Jackpot

Random Awards
Video Mode Start
Video Mode Cmpl.
Nascar Laps
Returns Lit

L. Hurry Up Start
R. Hurry Up Start
Over The Edge

Number of games that use buy-in.
Average time per credit.

1 buy in.

2 buy ins.

3 buy ins.

4 buy ins.

Total number of main muitiballs.
Balls saved by Autofire during regular game.
Balls saved by Autofire during Buy-in.
Raceway awards.

Raceway Extra Balls,

Jump shots (at any time).
Consecutive jump shots (at any time).
Summit awards.

Qutlanes lit to start: 'Jump This!"
Jump This! started.

Kickbacks lit via targets.

Kickbacks used.

Number of modes started in any way.
Dirt mode started.

Dirt ramp shots.

Dirt mode, number of times feature has hit maximum value.

Asphalt mode started.

Asphalt mode finished.

Water mode started.

Water mode awards (generic shots).

Water eject shots (time/value increased).
Snow mode started.

Snow mode generic shots (left ramp and summit shot).
Snow mode completed (downhill shot).

Air mode started.

Air mode shots made (after starting AIR).

Air mode completed (all shots finished).

No Limits mode started.

Fear Fest mode started.

Fear Fest Mode - all challenges compieted.
Meet Your Maker mode started.

Supercross feature - ramp buildup shots.
Supercross feature - PAYBACK TIME started.
Games with any Locks Lit (1 or more lit).
Locked balls (total count).

Main Multiball - Center Jackpots, during Main Multiball or Last

Chance of main multiball.

Main Multiball - Drops Jackpots, during Main Muitiball or Last

Chance of main multiball.

Main Multiball - Super Jackpots, during Main Multiball or Last

Chance of main multiball.

Random feature awards.

Video mode started.

Video Mode Completed.

Center loop shots - Nascar laps.

Return lanes lit.

Hurry Up started by the left return lane.
Hurry Up started by the right return lane.
Over The Edge Multiball.
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00
00
00
00
00
00
00
00
Q0
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00

00
00
00
00
00
00
00
00




P Y

)Y

DA Gt Lr Ot L Bn b

PIPTDCTTTTDEE DD DD

EJJ_UZJSIJ
o ie L

@ @
o

B.6
B.6
B6
B.6
B.6
B.6
B.6
B.6

Time-Stamps Menu allows you to view dates and times that are important to game software

Histograms

01 0-1.9 Milion Scores

0 2-4 8 Million Scores

e 5499 Milhon Scores

{14 10-19 Million Scores

05 20-2%9 Million Scores

06 30-39 Million Scores

07 40-49 Million Scores

08 H50-0%9 Million Scores

ol 70-99 Million Scores

10 100-149 Million Scores
11 150-188 Million Scores
12 200-299 Million Scores
13 Over 300 Million Scores
14 Gamea Time 0.0-1.0 Mins
15 Game Time 1.0-1.5 Mins
16 Game Time 1.5-2.0 Mins
17 Game Time 2.0-2.5 Mins
18 Game Time 2.5-3.0 Mins
19 Game Time 3.0-3.5 Mins
20} Game Time 3.5-4.0 Mins
21 Game Time 4-5 Mins

22 Game Time 5-6 Mins

23 Game Time 6-8 Mins

24 Game Time 8-10 Mins
25 Game Time 10-15 Mins
26 Game Time Over 15 Mins

Time-Stamps

G1
0z
03
04
05
06
a7z
08
09
10
11
12

Current Time
Clock 15t Set
Clock Last Set
Audits Cleared
Coins Cleared
Factory Setting
Last Game Start
Last Replay

Last H.S.T.D. Reset
Champion Reset
L_ast Printout

Last Service Credit

Q0%
O0s
00w
00%
00%
00,
00%%
00%
00%
00
00%
00%
OOO;’O
00%
00%%
00%
00°%
00%
Q0%
00%
00%s
00%
00%
00%
00°%
00%

06
(a0
ol
00
00
0o
oIy
O
00
00
NG
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00




r'ress the Up or Down buttons to cycle through the menu. Press the Enter button to access a menu.
Press the Escape button to return to the Printouts Menu. f ‘

P. PRINTOUTS MENU

{optional board required)

PA
P.2
P.3
P.4
P.S
P.6
P.7
P.8

Earnings Data
Main Audits
Standard Audits
Feature Audits
Score Histograms
Time Histograms
Time-Stamps

All Data

The Printouts Menu is a combination of the other menus. This menu allows you to access and print

information in the available menu selections.

If no printer 1s attached the message “Waiting for Printer” appears in the displays. Note: Set the print
specification from the Adjustment Menu, A.5 Printer Adjustments.
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Use the Service Switch Actuator to hold in the top interfock switch located in the bottom left
corner of the coin door opening. The actuator must be in place in order to activate the solenoids
and flashlamps.

Press the Up or Down buttons to cycle through the menu. Press the Enter button to access a test. Press
the Escape button to return to the Test menu. Note: During any test, press the Start button to obtain the
wire color, driver number, connector number and tuse location.

T. TEST MENU
T.1 Switch Edges Test T.11  Display Test
T.2 Switch Levels Test T.12  Flipper Coil Test
T.3 Single Switch Test T.13  Ordered Lamps Test
T.4 Solenoid Test T.14  Lamp Row-Col
T.5 Flasher Test T.15 DIP Switch Test
T.6 General IlHumination Test T.16  Accelerated Ball Test
T.7 Sound & Music Test T.17  Drop Target Test
T.8 Single Lamps Test T.18 Underground Trough Test
T.9 All Lamps Test T19  Skull Test
T.10 Lamps And Flasher Test T.20 Empty Balls Test

The switch matrix, on the ieft side of the display. shows the state of all switches. A dot indicates
the switch is open, a square indicates the switch is closed. The numbers assigned tc each switch indicate
where the switch is located in the matrix. The number on the left indicates the column, the number on
the right indicates the row. Example - Switch 23 is 2nd column, 3rd row.

A short to ground - on either the row or column wire - appears as a shorted row(s). However, a
column wire shorted to ground disappears when all of the indicated row switches are open. A row wire
shorted to ground does not disappear.

A shorted diode in the switch matrix can cause cther switches to appear closed. These
“phantom” switches {though not actually closed), complete a rectangle in the switch matrix. Therefore, if
two switches in the same column are closed (example; #22 and #24), and a third switch is pressed in
another column but in the same row as one of the first two {example; #32), the “phantom” switch #34 |3
falsely indicated as closed. The switch with the shorted diode is diagonally opposite the “phantom”
switch {in this case #22).

TA Switch Edges Test
Press each switch one at a time. The name and number of the switch is shown in the display. |f
a switch other then the one pressed, or no switch at all is indicated, the system has detected a
problem with the switch circuit.

T.2  Switch Levels Test
This test automatically cycles through all switches that are detected closed. The name and
number of each switch that is detected is shown in the display. A filled square indicates the
switch’s position in the matrix.

T.3  Single Switches Test
The Single Switch test isolates a particular switch by blocking signals from all other switches.
Use the Up or Down buttons to select the switch to be fested.




T4

T.5

T.6

Solenoid Test

The Solenoid test has three modes - Repeat, Stop, and Run. Only one solenod should pisise a;
« hme  The system has detected a problem if more then one sclenoid pulses. a solenoid comey
orand sidys on, or no solencids pulse during the Repeat or Run mades

Repeat: The Repeat mode pulses a single solanoid. Afier entering this test solena
Jne shows in the display and the corresponding solencid activates. Press the Up o
Suwn button to cycle through the solenoids, one at a time. The same  solenoid puises
untit the: Up or Down button is pressed. Either press the Escape button ta qetum o the
Test mend, or press the Enter button to move to the next mode.

Stop: ‘he Stop mode halts the Sclenoid test. Press Enter during the Repast migde and
the Solenod test stops. No solenoids shouid be activated while the test 13 stopped
cither press the Escape button to return to the Test menu, or the Enter button o meve e
the next mode.

Run: The Run mode cycles through the solenoids automatically. Trie dispiuy shows the
name and number of the solenoid currently being pulsed.

Flasher Test

This tests the flashlamp part of the solenoid circuit exclusively. This, like the Solenoin test, Rae
three modes - Repeat, Stop, and Run. During this test only one flashlamp circuit should prise o
atime  The system has detected a problem it more then one circuit pulses & oircuit stays o o
no circaits pulse during the Repeat or Run modes,

Repeat: The Repeat mode pulses a single flashlamp. After erilering ifis teot the nzim
and number of the tirst flashlamp circuit shows in the display and the corespending
bult:’s) flash. Press the Up or Down buttons to cycle through all of the flashiamps cirouits
one at a time. The same cwcuit pulses until press the Up or Down button s prossed
Either press the Escape button to return to the Test menu, or press the Enter button to
advance to the next mode.

Stop: The Stop mode halts the Flasher test. No flashiamp cirouit shouid be active
duning this mode.  Either press the Escape button to return to the Teot menu, or prass
the Enter button to advance to the next mode.

Run: The Hun mode cycies through the flashlamps automnatically. The display stiows
the name and number of the flashlamp circuit currently being pulsed as  the
corresponding tulb(s) flashes.

General Hlumination Test
This test checks all of the General lllumination circuits. There are two modes of operation - Stop
and Run.

Stop:  Press the Up or Down buttons to cycie through the General llimiishon jes!
manually - Al illumination is tested tirst, followed by an individual circuit test The ciroull
name: and number shows in the display while the corresponding lamps ghts 1t oy ather
rosults oceur the system has detected an error,

Run. Fress the Enter button any time during Stop mode and the Goneral tluminalior
st oyclos through  automatically. For each crcull shown i e display the
corresponding bulbs should light. H any other results oocurs the systorm has Aetected o
problem

{"

'
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T.8

T.9

T.10
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Sound and Music Test
The Sound and Music test checks the audio circuits. This test has throe madas tor feetig the
sound and music circuits - Run, Repeat, and Stop.

Run: The Run mode steps through a sequaence of sounds and misic, oy M o
Down buttons during this portion of the Scund and Music test to advance booa e oo
sound or tune without having to wait for the program to play ail the sounds avaialio o
the test. A sound or tune should be heard for each name and number that appea - o the
display. Any other results indicates the system has detected a problerm

Repeat. Pres¢s the Enter button at any time during the Run mode 1o cause e e Jrou
to stop and repeat a particular sound/tune, The same sound should repeat continu:usl,
untit the Up or Down button is pressed. Any other resufts indicates the systen has
detected a problem,

Stop: Press the Enter button at any time during the Repeal mode 10 stop s tent

altogether.  Nothing should be heard. Any cther results indicates the systern han
detected a problem,

Single Lamp Test

The number assigned to each lamp indicates the lamp's position 10 the matr-. Tre rignier o0
the left indicates the column. The number on the right indicates the row. Exampie im0
means 2nd column, 3rd row.

This test checks each lamp circuit individually. Press the Up or Down button 1o cycla theoooh, e
test. for each name and number that is shown in the display the correspenaing i st
light. Any other resulls indicates the system has detected a problen,

All Lamps Test
This test causes all the controlled lamps to flash at the same time. Every controlied Famip sd el
flash. Any other results indicates the system has detected a probiem.

Lamp and Flasher Test

This test causes all the flashlamps and the controfled lamps to flash af the same time The
controtled lamps blink, while the flashlamps cycle from highest to Iowest  Any other roasults
indicates the system has detected a problem.

Display Test

This test automatically checks every dot in the Dot Matrix Display board. A senes o Gotlzine
appear in sequence. Each pattern turns on and off a saciion of dots. Every dot on P sl
display should be turned on and off during this test.
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T.14

T.15

T.16

Flipper Coil Test

The Flipper Coil test has three modes - Repeat, Stop, and Run. Only cne flipper stiould pulse at
a time. The system has detected a problem if more then one flipper pulses. a flipper comes on
and stays on, or no flippers pulse during the Repeat or Run modes.

Repeat: The Repeat mode pulses a single flipper. After entering this test, flipper coil 01
shows in the display and the corresponding coil activates. Press the Up or Down buttor
to cycle through the flipper coils, one at a time. The same solenocid pulses until the Up or
Down button is pressed. Either press the Escape button to return to the Test menu, or
press the Enter button to move to the next mode,

Stop: The Stop mode halts the Flipper Coil test. Press Enter during the Repeat mode
and the test stops. No coils should be activated while the test is stopped. Either press
the Escape button to return to the Test menu, or the Enter button to move to the next
mode.

Run: The Run mode cycles through the flippers automatically. The display shows the
name and number of the flipper coil currently being pulsed.

Ordered Lamps Test

The number assigned to each lamp indicates the lamp’s position in the matrix. The number on
the left indicates the column. The numper on the right indicates the row. Example - Lamp 23
means 2nd column, 3rd row.

This test checks gach lamp circuit individually. Press the Up or Down button to cycle through the
lamps. Lamps light in a clock-wise or counter clock-wise direction starting from the bottom of the
playfield. Direction depends on which button, Up or Down, is pressed. For each name and
number that is shown In the display the corresponding lamp should light. Any other results
tndicates the system has detected a problem.

Lamp Row-Col
This test allows individual rows and columns in the lamp matrix to be cperated. This is useful for
trouble-shooting wiring and driver problems.

Press the Up and Down buttons to cycles through the different rows and columns.

DIP Switch Test
This test is used to show the positions of the DIP switches on the CPU board (U27).

Ball Accelerator Test

This tests the accelerator's ability to throw the ball up the ramp. During thrs test, if any of the
three opto switches on the ramp (#46, #47, or #48) do not work. a message. shown on the
display, will indicate the broken switch(es). Each opto switch must be working properly for the
carresponding magnet to be able to capture and throw the ball.

While this test s active, a ball thrown up the ramp is accelerated. The display shows the state of
the opto switches and the magnet coils.




Ball Accelerator Test Continued...
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T.18

During this test, the diagnostic test buttons on the coin door act as follows:

Escape - Returns to the previous menu.

Up - Chooses the next magnet.

Down - Choocses the previous magnet.

Enter - Activates/Deactivates the magnet for acceleration

Drop Target Test

This test has three modes - Repeat, Stop, and Run. These modes allow the target to be
activated while the state cf the drop target's switch is shown on the display. During this test, if
the drop target's switch (#51} does not work, a message, shown on the display, indicates the
broken switch.

Repeat: The Repeat test pulses either the Drop Target Up coil or the Drop Target Down
coil, until the Up or Down button is pressed to move to the next cail.

Stop: The drop target coils are not activated.

Run: The Run test cycles the Drop Target Up coil and the Drop Target Down coil
automatically.

Ouring this test, the diagnostic test buttons on the coin door act as follows:

Escape - Returns to the previous menu.

Up - During Repeat: changes to the next coil.

Down - During Repeat: changes to the previous coil.

Enter - Cycles the test between the three modes: Repeat, Stop, and Run.

Underground Trough Test

This test may be used to test all of the critical switches in the trough leading from the top of the
playfield (behind the drop target and under the skull} to the lower right popper. The display
shows the four critical switches that are in the ball's path. During this test, if any of these
switches do not work (#37, #38, #41, or #42), a message, shown on the display. indicates the
broken switch{es).

The test has two modes - Automatic and Manual.

Automatic: The automnatic operation allows a ball to be cycled through the trough
automatically, with the state of each switch being displayed.

Manual: Manual operation will not eject balls from the right popper or the lower trough; it
relies on the operator to check the switches manually and/or feed balls by hand.

During this test, the diagnostic test buttons on the coin door act as foliows:

Escape - Returns to the previous menu.

Up - Does nothing.

Down - Does nothing.

Enter - Cycles the type of operation between automatic and manual.

Errors during automatic operation:
Unable To Load Underground Trough
This error occurs when a ball is plunged from the auto-plunger and is not seen in the
underground trough.



Underground Trough Test Continued...

Left Trough Entrance Not Seen
This error occurs during the automatic test when the ball is plungad and seen by he
center entrance opto, but not seen by the drop target entrance.

Center Trough Entrance Not Seen
This error occurs during the automatic test when the ball is plunged and seen by the left
entrance opto and the right popper opto, but not seen by the center trough entrance.

Popper Opto 2 Not Seen
This error accurs during automatic test when the ball is piunged and seen by the center
entrance opte and the right popper 1 opto, but not seen by the right popper 2 opto.

Popper Opto 1 Not Seen

This error occurs during automatic test when the ball is plunged and seen by the center
entrance opto and the right popper 2 opto, but not seen by the right popper 1 opto after
several seconds.

T.19 Skull Test

This test exercises the skull by cycling through several speech calls.

T.20 Empty Balls

This test kicks out all bails loaded in troughs, lockups, poppers, and kickouts until no balls remain

in those locations. ’.- ‘

Note - As balls roll down the playfield and into the outhole, they will be continually kicked
out of the trough.




Fress the U or Down buttons to cycle through the menu. Press the Enter button to access a ulility.
Fress the Up or Down buttons to see the setting choices. Press the Enter button to lock in a choice. if a
mistake 15 miade, press Escape while “Saving Adjustment Value® is in the display. The original sethng is
retained anid the new setting is ignored. Press the Escape button to return to the Utility menu.

U1

u.2

u.3

uU.4

us

U.6

U. Utilities Menu

u.1 Clear Audits

U.2 Clear Coins

U.3 Reset HS.T.D.
U.4 Set Time & Date
U.5 Custom Message
U.6 Set Game L.D.
U.7 Factory Adjustments
U.8 Factory Resets
u.g Presets

U.10 Clear Credits
U.11  Auto Burn-in

Clear Audits
Press the Enter button to clear the Standard Audits (except Burn-in Time), Feature Audils, and
Histograms.

Clear Coins
Press the Enter button to clear the Earnings Audits.

Reset H.S.T.D.
Fress the Enter butten to clear the High Score to Date Table and the Grand Chamgpion.

Set Time and Date

Press the Enter button to activate the time and date. Use the Up or Down button to change the
value. then press the Enter button to lock in that value. If a mistake is made press the Escape
button while "Saving Adjustment Valug™ is displayed. The new value is ignored and the original
valug is retained.

Custom Message

Set A1 20 to ON hefore trying to write a Custom Message. Press the Enter button to begin entry
of the custom message. Use the Up or Down buttons to cycle through letters. Use the Start
button 12 cycte through punctuation marks. Press the Enter button to lock in the desired lettar
and punctuation. If a mistake is made, use Up and Down to select the "back-arrow” character.
The "back-arrow” character is located before the space character and after the number nine.
Press Enter white the back-arrow shows to erase the previously entered character.  Once the
message s complete, press and hold the Enter butten until "Message Stored” s displayed.

Fress the Escape button to cancel the new message. The message "Press Enter to Roeset”
appears. If Enter is pressed, the custom message is cleared and no message i1s displayed. it
Escape 1s pressed, the original message remains intact.

Set Game I.D.

This utility allows for the installation of a message, such as game location. that only appears on
printouts.  Press the Enter button to activate Set Game |.D.. Use the Up or Down buttons to
cycle through fetters. Use the Start button to cycle through punctuation marks. Press the Enter
button to lock in the desired letter and punctuation.



U.7 Factory Adjustment
Press the Enter button to restore the adjustments to factory settings.
U.8 Factory Reset
Press the Enter putton to restore the adjustments to their factory setting. ciear the Audits,
H.5. 7.0 Table. and Custom Message/Game [.D.
U.9 Presets
Use the Up or Down buttons to cycie through the available Presets. When the desired Preset 15
displayed, press the Enter button to lock in that Preset. if a mistake is made, press the Escape
bution while "Saving Adjustment Value” is displayed. The new value is ignored and the original
value is retained.
Game Difficulty Levels The game play difficulty adjustments can be changed to a combinatian
that is MUCH LESS to MUCH MORE difficult than Factory Settings. The Game Ditficulty Setting
Table lists the adjustments and settings that comprise the individua! group.
U.9 01 Install Extra Easy MUCH LESS difficult than factory setting
U.9 02install Easy Somewhat LESS difficult than factory setting.
U.9 03 Instali Medium About the SAME as factory setting.
U.9 04 Install Hard Somewhat MORE difficult than factory setting
U.9 05 Install Extra Hard MUCH MORE difficult than factory setting.
Difficulty Setting Table for U.S. and Canadian Games
Ad] # Adj. Description Extra Easy | Easy Medium | Hard Extra Hard
U9 01 U9 02 U.g 03 U9 04 U9 05
{factery)
A2 06 | Kickback Memary EASY MEDIUM |MEDIUM | HARD EX. HARD
A.2 07 | Kickback Relight EASY EASY EASY HARD HARD
A2 08 | Raceway Holdover EASY EASY EASY HARD HARD
A2 09 | Raceway Ex. Ball Memory | YES YES YES YES NO
A2 10 | First Raceway 2 1 AUTO 0 0
A2 11 | Cliff Award At 3 4 4 L6 |8 o
A2 12 | Cliff Memory YES YES YES YES YES
A2 13 | First Payback BOTH BOTH BOTH BOTH = |RIGHT
A2 14 | Payback Memory YES YES YES NO NO
A.2 15 |Lock Difficulty EASY EASY EASY MEDIUM HARD
Difficulty Setting Table for German and European Games
Adj. # Ad). Description Extra Easy | Easy Medium Hard Extra Hard
ug o1 U9 02 U9 o3 U9 04 Uu.g o5
{factory) ]
A2 04 | Bali Saves Time 4 4 4 4 14 B
A2 06 |Kickback Memory EASY MEDIUM | MEDIUM | HARD EX.HARD
| A2 07 | Kickback Relight EASY EASY EASY HARD HARD N
A2 08 | Raceway Holdover EASY EASY EASY HARD HARD
A2 09 | Raceway Ex Ball Memaory | YES YES YES YES  INO
A2 10 | First Raceway 2 1 AUTO 0 0
| A2 11 | Clift Award At 3 4 4 6 8
| A2 12 | Cliff Memary YES YES YES YES YeS
| A2 13 | First Payback BOTH BOTH BOTH BOTH JRIGHT
A2 14 | Payback Memory YES YES YES NO NO B
A2 15 | Lock Difficulty EASY EASY EASY MEDIUM HARD
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Difficulty Setting Table for French Games

Adj. # Adj. Description Extra Easy { Easy Medium Hard Extra Hard

U.9 01 ug o2 u.g 03 ug o4 u.g 05

(factory)

A.2 04 |Bali Saves Time 4 : 4 4 4 4
A2 05 | Timed Plunger 30 SEC. 30SEC. |30SEC. |30SEC. 30 SEC.
A.2 06 [Kickback Memory EASY MEDIUM |MEDIUM | HARD EX. HARD
A2 07 |Kickback Relight EASY EASY EASY HARD HARD
A.2 08 { Raceway Holdover EASY EASY EASY HARD HARD
A2 09 | Raceway Ex. Ball Memory | YES YES YES YES NO
A2 10 | First Raceway 2 1 AUTO 0 0
A2 11 | Cliff Award At 3 4 4 8 8
A.2 12 | Cliff Memory YES YES YES YES YES |
A.2 13 | First Payback BOTH BOTH BOTH BOTH RIGHT ‘
A.2 14 [ Payback Memory YES YES YES NO NO :
A.2 15 | Lock Difficulty EASY EASY EASY MEDIUM HARD

U.9 06 Install 5 Ball

U.9 07 Install 3 Ball
Adjustments U.9 08 and U.9 07 can be used to change a game to 3 or 5 ball play,
including changing of certain features to the recommended 3-and 5-balf level. The
Preset Game Adjustments Table for U.S./Canadian Games lists the adjustments and
settings that comprise the individual groups.

Preset Adjustments Table for U.S. and Canadian Games

Adj. # Adj. Description Instali 5-ball Install 3-ball
U.g 06 Uu.g o7

A1 07 Replay Start 1.4 BILLION 800 MILLION

A2 04 Ball Save Time 4 SECONDS 6 SECONDS

A2 10 First Raceway 0 AUTO

A2 11 Cliff Award At 6 4

A2 15 Lock Difficulty MEDIUM EASY

U.9 08 Install Add-A-Ball
This option deletes all Free Play awards and replaces them with Extra Ball awards.
Individual adjustments are affected, as follows:

Ad Name New Setting o
A1 13 Replay Boost Off ok
Al 14 Replay Award Ex. Ball o
A1l 17 Extra Ball Ticket No A
A1 19 Match Feature Off i
Ad 04 Champion Credits 00
A4 05 High Score 1 Credits 00
A4 06 High Score 2 Credits 00
A4 07 High Score 3 Credits 00

A4 08 High Score 4 Credits 00 53




U.9 09 Install Ticket

U.9 10 Install Novelty

u.9

u.g

u.sg

u.9
u.9
us
u.s
U.9
us

This option deletes Credit awards and replaces them with Ticket awards. fndividual ’
adjustments are affected as follows: ,
Ad Name New Setting

A1 14 Replay Award Ticket

A1 16 Match Award Ticket

Al 17 Ex. Ball Ticket Yes

A1l 31 Ticket Expan.Brd. Yes

Ad 02 H.S.T7.D. Award Ticket Yes

This option removes all Free Play and Extra Ball awards. Individual adjustments are
affected as follows:

Ad

A1
A
Al
Al
A1
A1
A
A4
A4
A4
Ad
A4
A4

11 NOT USED

12 Serial Capture

04
05
09
10
11
12
19
o1
04
05
06
o7
08

Name

Max. Ex. Ball

Replay System
Replay Levef 1
Replay Level 2
Replay Level 3
Replay Level 4
Match Feature
Highest Score
Champion Credits
High Score 1 Credits
High Score 2 Credits
High Score 3 Credits
High Score 4 Credits

New Setting
Off

Fixed

Off

This sets up the printer adjustments for a serial transmission to a laptop computer, (9600
baud, 40 column, no page breaks, serial printer}. This option requires the instaliation of
the optional printer kit; part number 63110.

13 to U.9 16 NOT USED

17 Install German 1 «
18 iInstall German 2 »
19 Install German 3 «
20 Instali German 4 »
21 Install German 5 »
22 Install German 6 »
Adjustments U.9 17 through U.9 22 are used to modify game pricing and type of game
play. The Preset Game Adjustments Table for German/European Games lists the
adjustments and settings that comprise the individual groups. NOTE: German replay
starts at 500,000,000.
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Preset Adjustments Table for German Games

Adj # Adj Description German 1 German 2 German 3 German 4 German 5 German 6

Ug 17 U9 18 U9 19 Uug 20 Uu.g 21 u.e 22
A1 14 Replay Award Credit Ticket Audit Credit Ticket Audit
A1 15 Special Award Credit Ex. Bail Points Credit Ex. Ball Points
A1 16 Match Award Credit Ticket Credit Credit Ticket Credit
A1l 19 Match Feature 7% 7% Off 7% 7% Off
A3 01 Game Pricing 6spiele/SOM | Bspiele/SDM | 6spiele/SDM | 7spiele/SDM | 7spiele/5SDM | 7spiele/SDM
A4 Q2 H.8.7.D. Award Credit Ticket Credit Credit Ticket Credit
A.4 04 | Charmpion Credits 03 03 00 03 03 00
Ad 05 H.5.T.D. 1 Credits 01 01 00 1 01 00
A4 06 H.5.T.D. 2 Credits 00 00 [0.4] [0,9] 00 00
Ad 07 H.8.T.D. 3 Credits 00 00 Q0 00 00 Q0
Ad 08 H.8.T.D. 4 Credits 00 00 00 00 00 00

« German DIP Switch settings are: Swqd Sw5 Sw6 Sw?7 Sws
On On On On Off

u.10

u.11

U.9 23 Install French 1*
U.9 24 Install French 2*
U.9 25 Install French 3*
U.9 26 Install French 4*
U.9 27 Install French 5*
U.9 28 Install French 6*
Adjustments U.8 23 through U.9 28 are used to modify game pricing and type of play.

* French DIP Switch settings are:

Clear Credits

Swq

Sws

Swé

Sw7

Swg

On

Press the Enter button to clear the game Credits.

Auto Burn-in

Press the Enter button to activate Auto Burn-in. This utility automatically cycles through several
tests. This helps in finding intermittent problems. The tests that Auto Burn-in cycles through are:
the Display Test, the Sound and Music Test, the All Lamps Test, the Solenoid Test, the Flashers

On On

Test, the General lllumination Test, and the Flipper Coil Test.

concurrently. The time spent on the burn-in cycle, and the total time the game has spent in burn-
in are displayed.

Off

All of the test run are run

Off




Press the Up or Down buttons to cycle through the menu. Press the Enter button to access an
adjustment. Press the Up or Down buttons to see the setting choices. Press the Enter button to lock in a
setting choice. If a mistake is made, press the Escape button while “Saving Adjustment Value" is in the
display. The original value is retained and the new value is ignored. Press the Escape button to return to
the Adjustment Menu.

A. ADJUSTMENTS MENU

A.1 Standard Adjustments

A.2 Feature Adjustments

A.3 Pricing Adjustments

A4 H.S.T.D Adjustments

A.5 Printer Adjustments (optional board required)

A.1  Standard Adjustments

A.1 01 Balls Per Game
A “game” is defined by specifying the number of balls to be played.
Range: 1 to 10.

A.1 02 Tilt Warnings
The number of total actuations of the plumb bob that can occur before the game is “tilted”.
Range: 1to 10.

A.1 03 Maximum Extra Balls
The number of Extra Balls that a player may accumulate.
Range: 0 to 10.

A.1 04 Maximum Extra Balis/Ball in Play
The number of Extra Balls to be awarded per ball in play.

OFF - No maximum number of Extra Ball per ball in play.
1-10 - 1 through 10 Extra Balls per ball in play.

A.1 05 Replay System
The type of replay system to be used.

Fixed - Replay value is set and does not change during game play.
Auto% - Replay starting value is set but changes every 50 games to comply with the
percentage of replays desired.

A.1 06 Replay Percent*
The percentage of replays the players are able to earn when Auto Replay is used.
Range: 5% to 50%.

A.1 07 Replay Start*
Replay start value when Auto% Replay is used.
Range: 15,000,000 to 250,000,000.

*For Auto% Replay. A .
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A.1 08 Replay Levels*
The number of replay levels used by the Auto% Replay mode. The range of this setting is 1 to 4.
When two replay levels are chosen, the second replay level is automatically adjusted to twice the
starting replay level. When three of four replay levels are chosen, their values are automatically
adjusted to three or four times the starting replay level.

A1 09 Replay Level 1**
A.1 10 Replay Level 2**
A.1 11 Replay Level 3**
A.1 12 Replay Level 4**
The value to be used for the 1st through 4th Fixed Replay.

Range: 00 to 250,000,000.

A.1 13 Replay Boost
The replay score can be temporarily boosted by the selected amount EACH time the player
reaches or exceeds the replay score. This temporary boost is canceled when credits equal 0, the
player inserts another coin, or when Begin Test is pressed.

ON - Score is boosted between 500,000 and 5,000,000 points.
OFF - Replay score is not boosted.

A.1 14 Replay Award
The form of award automatically provided when the player exceeds any replay level for either
Auto% Replay or Fixed Replay.

Credit - Reaching each Replay level awards credit.

Ticket - Reaching each Replay level awards a ticket.

Ball - Reaching each Replay level awards an Extra Ball.

Audit - Reaching each Replay level awards nothing to the player; it does increase the entry

value of the Audit ltem(s) maintaining a tally of these awards.
A.1 15 NOT USED
A.1 16 Match Award

The award automatically provided when the players wins a match.

Credit - Winning a Match awards a Credit.
Ticket - Winning a Match awards a Ticket.

A.1 17 Extra Ball Ticket
A Ticket is awarded when the player earns an Extra Ball.

YES - The player is awarded a Ticket in addition to an Extra Ball.
NO - The player is not awarded a Ticket

*For Auto% Replay, ™ For Fixed Replay
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A1

A1

A1

A1

A.1

A

A1

A1l

A1

18 Maximum Ticket/Player
The amount of Tickets each player can earn.

Range: 00 to 100.

19 Match Feature
The desired percentage for the Match Feature occurring at the end of the game.

OFF - Match Feature is not available.

1-50%- 1% is ‘hard’; 50% is ‘extremely easy'. The Match Feature selects a random two-digit
number at the end of the game and compares each players score for an identical two
digits in the rightmost two positions. A match of these two digit results in an award of
a Credit or a Ticket,

20 Custom Message
The message displayed during the Attract Mode.

YES - A message is displayed
NO - A message is not displayed.

21 Language
The language the game uses: English, French, or German.

22 Clock Style
The style of clock the game uses: A.M./P.M. or 24 Hours.

23 Date Style
The style of date the game uses: Month/Date/Year, or Date/Month/Year.

24 Show Date and Time
The date and time show in the Attract Mode.
YES - Show the date, time in status report or in the Attract Mode.
NO - Do Not show date, time in status report or in the Attract Mode.
25 Allow Dim lllumination
The game program dims the General lllumination for special effects and during the Attract Mode.
YES - Dim the General lllumination during the Attract Mode.

NO - Do Not dim the General Hlumination.

26 Tournament Play
Equalize Multiball and Jackpots during multi-player games, (do not carry over to next player).

YES - Keep Muiltibail and Jackpots equal.
NO - Do Not Keep Multiball and Jackpots equal.
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A1

A1

Al

A1l

A.1

A1l

A1

27 Euro. Scr. Format
Use either commas or dots between digits when numbers are displayed.

YES - Dots instead of commas, {(example- 1.000.000).
NO - Commas instead of dots, (example- 1, 000, 000).

28 Minimum Volume Override
The volume can be turned Off.

YES - Volume can be turned Off.
NO - Volume can be turned Down but not Off.

29 General lllumination Power Saver
This allows the general illumination and controlled lamps to be dimmed following a time interval
after a game is played. Power Saver Level (A.1 30) determines dimness of the lamps. Using
this feature substantially increases the life of the lamps.

Setting: OFF, 2 to 60 minutes.

30 Power Saver Level
When General lllumination Power Saver (A.1 29) is set to On, this controls the intensity of the
G.l. and controlied lamps once the game has been idle for a specified period of time.

Range: 4 to 7. (4 = dimmest, 7 = brightest)

31 Ticket Expansion Board
When a Ticket Expansion Board is connected, full control of the ticket dispenser is available.
This includes a ticket low/error lamp, resume on ticket jam switch and manual ticket dispense
switch.

YES - Ticket Expansion Board is connected.
NO - Ticket Expansion Board is NOT installed in the game.

32 No Bonus Flips
The activation of flippers during the end of ball "bonus" sequence. Setting to “YES" may extend
the life of the flipper mechanisms.,

33 Game Restart
When the Start button is pressed during or after the 2nd ball, the game in progress will end and
a new game will begin. This adjustment has three settings to determine how this is handled.

NEVER- Do not allow a new game start until the current game is over.

SLOW - Restart if the Start button is pressed continucusly for over 1/2 second. This helps to
prevent the unintended restart of game in progress.
INSTANTLY- Restart as soon as the Start button is pressed.

When the Start button is pressed during game over, or during the 1st ball {to add a player), it is
always handled instantly.
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A.2 Feature Adjustments

A.2 01 Buy Extra Ball
This determines whether the player may buy an Extra Ball.

Choices are:  OFF, 1/2 CREDIT, 1 CREDIT
Factory Default: 1 CREDIT

A.2 02 Buy-in Count
This determines how many times a player may buy an Extra Ball.

Choices are: 1, 2, 3, UNLIMITED
Factory Default: 3

A.2 03 Ball Saves
Number of ball saves the player gets.

Choices are: OFF,1t05
Factory Default: 1

A.2 04 Ball Save Time
This sets the time (seconds) for the ball saver.

Choices are: 310 15 SECONDS
Factory Default: 6 SECONDS

A.2 05 Timed Plunger
This is the number of seconds before automatically plunging a ball that is sitting on the plunger
lane,

Choices are:  OFF, 30 to 90 SECONDS
Factory Default: OFF

A.2 06 Kickback Memory
Determines if kickback is lit on first batt and if it is carried from ball to bail.

Choices are:  MEDIUM - On first ball, no carry.
EASY - On every ball.
HARD - Off first ball, carry from ball to ball.
EXTRA HARD - Off every ball.

Factory Default: MEDIUM - On first ball, no carry.

A.2 07 Kickback Re-light
Kickback targets - build up or only fight themselves.

Choices are:  EASY - Either target lights a light in the cliff.
HARD - Cliff targets only light their respective light.
Factory Default: EASY - Either target lights a light in the cliff.
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A2
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A2

A2

A2
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08 Raceway Holdover
Raceway feature - hold level from ball to ball.

Choices are:  EASY - Held ball to ball until extra ball earned.
HARD - Cleared at each ball start speedways.
Factory Default: HARD

09 Raceway E.B. Mem.
Raceway extra ball - hold over from ball to ball.

Choices are: YES, NO
Factory Default: YES

10 First Raceway
Number of raceways spotted for the first raceway. Subsequent Raceway awards will start with
Zero raceways spotted.

Choices are: 0, 1, 2, AUTO. If set to AUTO, it will attempt to adjust to percentage the Extra
Ball.
Factory Default: AUTO

11 CIliff Award At
First threshold for the cliff feature. (Number of Hundred "meters"}.

Choices are: 2to 10
Factory Default; 4

12 Cliff Memory
Cliff feature - hold level from ball to ball.

Choices are: YES, NO
Factory Default: YES

13 First Payback
Which ramp shot(s) start payback buildup each ball start.

Choices are:  LEFT - Player must shoot left ramp before right ramp.

RIGHT - Player must shoot right ramp before left ramp.

BOTH - Player may shoot either ramp to start payback buitdup.
Factory Default: BOTH

14 Payback Memory
Payback build up shots carry from ball to ball. After the first PAYBACK TIME is played, the build
up will not from ball to ball.

Choices are:  YES, NO
Factory Default: YES
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A.2 15 Lock Difficulty
Lock sequence difficulty. This governs how hard it is for the player to light the locks and where
they are lit. This adjustment applies to the first muitiball sequence. Subsequent multiball fQ
sequences progress to the HARD setting.

Choices are:  EASY - All 3 locks lit via 1 drop target, BOTH LOCKS LIT.
MEDIUM - Takes 1 drop target hit/lock, BOTH LOCKS LIT.
HARD - Takes 1 drop target hit/lock, only CENTER LOCK LIT.
Factory Default: EASY

A.2 16 Inst. Speech
When this is set, instructional speech will be said.

Choices are:  YES, NO
Factory Default: YES

A.2 17 A-Mode Music
Attract mode music and speech.

Choices are:  YES, NO
Factory Default: NO

A.2 18 Staged Ball
This telis the game to keep a ball at the right popper to eject when balls enter the underground
trough. This speeds up ball defivery to the player.

‘"
Choices are:  YES, NO
Factory Default: YES

A.2 19 Flipper Plunger
When this is set, we plunge the ball with the flipper buttons.

Choices are:  YES, NO
Factory Default: NO

A2 20 Disable Jaw
When set to YES this disables skull jaw movement

Choices are:  YES, NO
Factory Default: NO
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A.3 Pricing Adjustments

A3

A3

A3

A3

A3
A3
A3
A3

A3

A3

A3

A3

A3

01 Game Pricing (if set to custom, then 02 to 09 are available. Custom Pricing Is Not
Available For U.S.A. And Canadian Games).
The cost of a game is selected here from the Standard Pricing Table or by using the custom
pricing editor (A.3 27).

02 to A.2 09 NOT USED

10 Coin Door Type (If set to custom, then 11 to 15, 20 and 25 are available, Custom Pricing Is
Not Available For U.S.A. And Canadian Games).
This adjustment is used to preset adjustments 11 through 15, 20 and 25, based on standard coin
doors.

11 Collection Text
The coin system is used to display the Earning Audits.

12 Left Slot Value

13 Center Slot Value

14 Right Slot Value

15 4th Slot Value
The monetary value of the left, center, right and 4th coin chutes. Formerly these values only
affected the way in which the coins were totaled for auditing displays. In the new 10/94 pricing
system, these values are added for each coin insernted and credits are awarded based on the
amount of money accumulated. See Pricing Editor (A.3 27) for mare information.

16 Maximum Credits
The maximum number of credits the game can accumulate, either through game play awards or
coin purchases. The range of this setting is 5 through 93. Reaching the specified setting
prevents the award of any credits. Factory default is 10.

17 Free Play
A player can operate the game without a coin (free play) or with a coin.

NO - A coin is necessary for game play.
YES - Game play is free; no coein required.

18 Hide Coin Audits
The coin audits may, or may hot, be displayed.

YES - The coin audits are not displayed.
NO - The coin audits are displayed.
HIDE NAMES - The coin audit value is shown but not the audit name.

19 NOT USED

20 Base Coin Size
This is the smallest unit of coin that may be used when creating a custom pricing mode using the
Pricing Editor (A.3 27). For example, in the USA this is typically $0.25. All pricing levels are
then specified in 25 cents {or greater) increments.
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A.3 21 Coin Meter Units

It is possible to connect a coin meter to the knocker coil driver which will log all coins through all

slots. This adjustment activates the use of the knocker driver for this purpose, and determines f Q
the value of each unit on the meter. For example, to show the total amount of money collected

as “total quarters”, set this adjustment to “0.25”. To show the amount of money collected as “total

dollars”, set this adjustment to “1.00". Setting this adjustment to anything other than Off

establishes the coin unit for a meter attached to the knocker driver, and overrides use of

the knocker during awards.

A.3 22 Dollar Bill Slot
The system normally requires 150 microseconds between coin pulses. This is too leng a delay
for a fast-pulsing dollar bill validator. This adjustment may be used to tell the game that there is a
fast-pulsing dollar bill validator connected to one of the coin switches.

NONE = No validator connected.

LEFT = Validator connected to left slot.
CENTER = Validator connected to center slot,
RIGHT = Validator connected to right slot
FOURTH = Validator connected to fourth,

A.3 23 Minimum Coin Microseconds
This is the minimum width required for coin pulses to be accepted as valid coins. This may be
changed to prevent certain kinds of cheating.

A3 24 NOT USED

A.3 25 Allow Hundredths
This is used for a custom door specifier. If set to “YES”, then the values for A.3 12-15 are
specified in units and hundredths (such as dollars and quarters). f set to “NO”, then all values
are in units (such as Francs and Lire.)

A.3 26 Credit Fraction
This determines the smallest fraction used for credits. It must be even to accommodate the extra
ball buy-in option of 1/2 credit, and is typically 1/2 but may need to be a different value for modes
requiring more coins per credit.

A.3 27 Pricing Editor (Custom Pricing Is Not Available For U.S.A. And Canadian Games).
This function is now used to enter information for a custom pricing mode. The adjustment A.3 26
(Credit Fraction) may need to be set before entering the custom pricing editor. This specifies the
smallest fraction available for partial credits.

Because of availability of an extra ball (buy-in) for 1/2 credit, this value is always even (1/2, 1/4,
1/6 etc.). The typical setting for A.3 26 is 1/2 (such that there are only full credits and half credits)
but you may need to used a different value for other pricing modes.

Please note that formerly, the coin values specified by custom coin doors adjustments A.3 12-15
only affected audit totals that showed collection totals. In the 10/94 pricing system, these coin
values are added up for each coin received and credits are awarded based on pricing levels
being reached. The pricing editor described here allows you to set these levels, however it may
be necessary for you to set A.3 10 (Coin Door Type) to “CUSTOM” and then change A.3 11-15,
20 and 25 to reflect the value of the coins being used. This is usually NOT NECESSARY, but
must be done BEFORE using the custom pricing editor when it is necessary.
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Begin the custom pricing function by pressing the “Enter” button while A.3 27 “Pricing Editor” is
showing in the display.

The pricing editor will now show the data for the currently selected pricing mode. [f this is the 1st
use of the pricing editor then this will show the last built-in pricing that was selected. Otherwise it
will be the last custom mode created by this function. (Note that A.3 01 will display “Custom” any
time a non-standard pricing has been selected.)

Assuming the last mode installed was 1/$0.50 2/$0.75 3/$1.00 the display appears as follows:

CUSTOM PRICING EDITOR
1) $0.25 1/2 cred.
2} $0.50 1 cred.
3) $0.75 2 cred.
4) $1.00 3 cred.
DISPLAY VIEW

The “$0.25" field will be flashing. You may now use the test mode buttons to perform the
following functions;

Escape: Undo any changes to the current field and move to the previous field.

“" (Down): Make the current field lower.

“+” (Up): Make the current field higher.

Enter: Save any changes to the current field and move to the next field. Note

that there are 2 columns of fields. Price levels are in the left column and
credit levels are in the right column. Pressing “Enter” will move from left
column to right column before moving to the next line.

Start: Save the current price mode or start over

By using the above functions, you simply enumerate each pricing ievel and the number of credits
that should be awarded at that level. Please note that you must specify each fractional level in

sequence.
Example:
1/80.50 2/$1.00 4/$1.50 6/$2.00

1) $0.25 1/2 cred.

2) $0.50 1 cred. !

3) $0.75 1 1/2 cred.

4) $1.00 2 cred.

5) $1.25 2 1/2 cred.

6) $1.50 4 cred.

7) $1.75 4 1/2 cred

8) $2.00 6 cred.
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Also note that once the value of the coins repeat that no further specification is necessary.

Example: f O

1/$0.50 2/$1.00
1) $0.25 1/2 cred.

In the above example, only one line needs to be specified, indicating that 1/2 credit is awarded
for each $0.25 received.

Special Features:
There are some special features available by pressing the “” (Down) button while in the left
column. The following words will be displayed instead of a pricing level:

End
Delete
Insert
Clear
Repeat 1
Repeat 2
Repeat 3
Repeat 4
Repeat 5
Repeat 6
Repeat 7
Repeat 8
Repeat 9
Repeat 10
Repeat 11
Repeat 12
Repeat 13
Repeat 14
Repeat 15
Hepeat 16
Repeat 17
Repeat 18
Repeat 19
Repeat 20

Pressing “Enter” with the above words selected will activate the following instructions:

End This is the same as pressing the Start button. A menu of choices will be provided (see
“Start Button” below).

Delete  This will delete the current level from the pricing mode.

insert  This will insert a new pricing level ABOVE the current level. The current level will be
unaffected. There must be room for at least 1 coin between the current level and the
previous level, and at least one fractional credit unit between the current level and the
previous level.
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Example: [nserting a new pricing level.

CUSTOM PRICING EDITOR

1) $0.50 1 cred.

2) $1.00 2 cred.

3) $1.50 4 cred.

4) $2.00 6 cred
DISPLAY VIEW

Use the “Enter “ button to move to the $1.50 field. Now press the “" button once to create the
following display:

CUSTOM PRICING EDITOR

1) $0.50 1 cred.

2) $1.00 2 cred.

3) INSERT 4 cred.

4) $2.00 6 cred
DISPLAY VIEW

Now press the “Enter” button. The display will now show:

CUSTOM PRICING EDITOR
1) $0.50 1 cred.
2) $1.00 2 cred.
3) $1.25 2 1/2 cred.
4) $2.00 6 cred
DISPLAY VIEW

Note that the line “5) $2.00 6 cred.” no longer fits on the display. Whenever there are more
than four pricing levels that the display wilt scroli up and down as “Enter” and “Escape” are used
to move from field to field. If you repeatedly press “Enter” the display will then show:

CUSTOM PRICING EDITOR
2) $1.00 2 cred.
3) $1.25 2 1/2 cred.
4) $1.50 4 cred.
5) $2.00 6 cred
DISPLAY VIEW
Ciear This will clear out the current entries to allow a new price mode to be entered.

Repeat(1-20) This will cause all entries above the current line to be repeated the number of
times specified. This is only available when there are no pricing levels below the
current line.

Example: 1/$0.50 2/$1.00 15/$5.00

Use the “Edit New Pricing Mode” feature described below to clear out the current levels.
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Use “+" and “Enter” to specify 1/2 credit for $0.25:

CUSTOM PRICING EDITOR
1) $0.25 1/2 cred.
DISPLAY VIEW
Now, use “” until the display shows “Repeat 20". The display will show the following:

CUSTOM PRICING EDITOR

1) $0.50 1 cred.
2) REPEAT 20
DISPLAY VIEW

Press “Enter” and the display will show the foilowing:

CUSTOM PRICING EDITOR
1) $0.25 1/2 cred.
2) $0.50 1 cred.
3) $0.75 1 1/2 cred.
4) $1.00 2 cred
DISPLAY VIEW

Actually, by repeating the 1st line 20 times the pricing mode is currently set up as follows, but
only the 1st four lines are displayed.

CUSTOM PRICING EDITOR
1) $0.25 1/2 cred.
2) $0.50 1 cred.
3) $0.75 1 1/2 cred.
4) $1.00 2 cred.
5) $1.25 2 1/2 cred.
6) $1.50 3 cred.
7) $1.75 31/2 cred. !
8) $2.00 4 cred. i
9) $2.25 4 1/2 cred.
10) $2.50 5 cred.
11) $2.75 5 1/2 cred. ,
12) $3.00 6 cred. a
13) $3.25 6 1/2 cred.
14) $3.50 7 cred. :
15) $3.75 7 1/2 cred.
16) $4.00 8 cred.
17) $4.25 8 1/2 cred
18) $4.50 g cred.
19) $4.75 9 1/2 cred.
20) $5.00 10 cred

DISPLAY VIEW




Now repeatedly press “Enter” to move the right hand column to the 20th level. The display will
show (with “10 cred.” blinking):

CUSTOM PRICING EDITOR
17) $4.25 8 1/2 cred.
18) $4.50 9 cred.
19) $4.75 9 1/2 cred.
20) $5.00 10 cred
DISPLAY VIEW

Now press “+” repeatedly until the right hand column of line 20 reads “15 cred.”

Start Button: Once the pricing mode has be specified, you exit the custom pricing editor by
pressing the ‘Start” button. This will bring up a menu with some or all of the following choices:

Choose an Option:
Return to Editor
Clear Pricing
Ignore Changes
Save Changes
DISPLAY VIEW

Use the “+" and “-” button to select your choice and press the “Enter” button to activate. The
selections cause the following actions:

Return To Editor: This option will allow you to continue to edit the pricing
information.
Clear Pricing: This option will clear out all pricing levels and bring you

back to the pricing editor to create a pricing mode from scratch.

Ignore Changes: This option will discard the work done in the previous
pricing editor and leave the previously installed pricing mode in the game.

Save Changes: Press “Enter” to save your custom edited pricing mode
and install it as the pricing for the game. Note that this choice will not be
displayed if there is not at least one pricing level specified in the pricing
editor, or if no changes have been made.

Exit Pricing Editor:  This option will appear if no changes have been made.
It will exit the Pricing Editor leaving the pricing as is.
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Pricing Table

Country Coin Chutes 4th Games/Coins Display Pricing Adjustments A3
Loft _ Center _ Right  Chute 02 03 04 C5 06 07 08 09
- K4
USA 25¢ $1.00° | 25¢ $100 | 1500, 2075¢. 51 o, 75, $1.00
25¢ $1.00 25¢ $1.00 11754, 2251.50. 1$2.00 1776, 3/2.00
25¢ $1.00 | 25¢ $1.00 | avose USA 1/$0.75
25¢ $1.00 | 25¢ $100 | 100 281 USA 2/$1.00
25¢ $1.00 | 25¢ $1.00 | 1500 35100 2 USA 3/$1.00
25¢ $1.00 | 25¢ $100 | 1050 218100, 381,50, 6/$2.00 USA 6/$2.00
12
25¢ $1.00 | 25¢ $1.00 | 1imyzse 278100, 3551 50,5/52.00 USA 5/$2.00
25¢ $100 | 25¢ $1.00 | (a0n0 278150, 452 00 1175, 4/$2.00
2
285e $1.00 25 $1.00 | 1/2x250, 2/81.00, 4/81 50, 6/52.00 6/%2. 00 4/81.50
25¢ 25¢ 25¢ . 114x2Se, /55,00 111, 6/5
25¢ 25¢ 25¢ - 1ax25e 1/81.00
k4
Canada 25¢ $1.00 - 1150, 2775g, 341 CAN. 50-75-1
25¢ . $1.00 . 1/50¢, 281 CAN. 2/$1.00
25¢ - $1.00 . \/s0¢, 31,00 2 CAN. 3/61.00
25¢ - $1.00 - 1/2x05¢, 2idx25¢, 3/$1.00 3/$1.00 Coin
2
25¢ : $1.00 - 1/2x25¢, 21$1.00, 3/81.50, 6/52.00 CAN. 6/§2.00
25¢ - $1.00 - 172x25¢, 2/$1.00, 3/$1.50, 5/42.00 CAM. 5/$2.00
ese - $1.00 . 172258, 2/$1.00, 4/81.50, 6/52.00 6/62, 4/1.50
25¢ : $1.00 - 1/3x25¢, 21$1.50, 4/82.00 .75, 472.00
25¢ - $1.00 - 1/75¢, 2/231 50, 3/52.00 1475, 3/2.00
26¢ - $1.00 . \/ax25¢ CAN. 1/$0.75
n k4
Austria 5sch 10sch 10sch - 1/2x5sch, 3/2x10sch AUSTRIA
5sch - 10sch - 12/5sch, 510sch CUSTOM 02 00 05 00 01 00 01 00
Australia 20¢ $ 1 32 51 382 AUSTRALIA 1
20¢ $ $1 32 1/$1, 2/52 AUSTRALIA 2
z
UK £1.00 | 50P 20P 0P \/3x10P. 2/50F. 4E1 U. KINGDOM
" Zz
Switzerland 1Fr 2Fr SFr - 1/1Fr, 3/2Fr, 7/5Fr SWISS
1Fr 2Fr SFr - 1/2Fr, 2/3Fr, 3/4Fr, 5/5F SWISS 2
n <
Belgium 5Fr 20Fr S0Fr - 1/4%5Fr, 1/20F T , 3/50FF BELGIUM
14
Germany oM 20M 5DM - 1:20M, 263DM, 3/4DW, 45N, GER. 4/50M
1/20M, 2/3DM, 3/4DM, 5/5DM GER. 1/20M
1/1DM, 2/2DM, 55DM_ GER. 1/10M
1/10M. 2/2DM., 6/5DM GER. 6/50M
Hoiland 1G - 1G - "a HOLLAND
Swaden 1Kr 5Kr 10Kr 1Kr 1HOKr, 2A5Kr, 3/20Kr " SWEDEN 1
1Kr 5Kr 10Kr 1Kr 15K SWEDEN 2
a1
France 1Fr 5Fr 10FT 20Fr 143%1Fr, 2/5Fr, 5/10Fr , 10/20Fr TARIF 1
2.3
1Fr 5Fr 10Fr 20Fr | ys2x1Fr, 3/5Fr, 7/10FT 14/20Fr o TARIF 2
1Fr 5Fr 1081 20T | y/8Fr, 31OFr, 72x10Fr , 720Fr TARIF 3
23
1Fr 5Fr 10Fr 20FT | 2/5Fr, 4/10Fr, 9/2x10Fr , 9/20Fr » TARIF 4
1Fr 5Fr 10FT 20Fr | pssEr, 5H0Fr, 11/2X10F T, 11/20Fr TARIF 5
1Fe SFr 10Fr 20Fr | 4y 30Fr. 6/20FT TARIF 6
Ttaly 500L 500L S00L - e00L ITALY 1
1.2
5001 00 500L - 172X600L. 344x500L ITALY 2
500L 500L 500L . 1/2x500L. 2/4x500L ITALY 3
n ki
Spain 100P - 500P - 1/100P, 6/500P SPAIN
25p . 100P - 1/25P, 51100P CUSTOM 01 00 04 00 01 04 01 00
25p - 100P . 1/25P, 4/100P CUSTOM D1 00 04 00 0f 00 01 00
25p . 100P . 1/2x25P, 21100P CUSTOM o1 00 04 00 02 00 01 0O
25p - 100P - 1/2x25P. 31100P CUSTOM 03 00 12 00 04 00 01 06
Japan 100¥ - 100¥ . 1100% JAPAN
. 2
Chile Token - Token - 11 Token CHILE
Z
Denmark 1Kr 5Kr 10Kr 20Kr 1/2x1 Kr, 3/5 Kr, 7110 Krg DENMARK 1
T
1Kr SKr 10Kr 200 | 1 k. 310 Ke, 6720 Kr DENMARK 2
" k4
Fintand TMka - SMika 172X MKa, HEMKA FINLAND 1
2
1Mka : SMka - 1/311 Mka, 2/5Mka FINLAND 2
New $1.00 - $2.00 - 1781, 3/%2° NEW ZEALAND 1
Zoaland $200 - $1.00 - 1/81, 3/82, ($2-$1 door) NEW ZEALAND 2
Norway 5Kr - 10Kr 1/5Kr, 2110Kr, 520Kr NORWAY
Argerina 10¢ 10¢ 10¢ - 141 Token. ARGENTINA
Grasce 100 200 50D - 1/2x10D, 1/20D, 3/500 GREECE
Antilles 25¢ 25¢ 16 - 17258, 411G ANTILLES
Netherands THA AT T - /tHA, 3/2.5H0 NETHERLANDS
Hungary 260 | 20 New ] 50F - T/40F , 2/60F, 4/100F HUNGARY

Note: 1. Faclery Delault, 2. Standard Setling - Change by pressing Enter bullen, 3, Gther functions are also affected.

—
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A4 HS.T.D. Adjustments

A.4 01 Highest Scores
The game maintains a record of the four highest scores achieved to date.

QFF - No high scores are recorded, or displayed.
ON - The four highest scores are stored in memory and displayed in Attract Mode.

A4 02 H.S.T.D. Award
The award given for achieving the High Score To Date, or the Champion H.8.T.D.; Credit or a
Ticket.

A4 03 Champion H.S.T.D.
The “Highest” High Score can be displayed in the Attract Mode. This score is not cleared when
“High Score Reset Every” occurs.

ON - The "Highest” High Score is retained in memaory and displayed.
OFF - The "Highest” High Score is not retained.

A.4 04 Champion Credits
The number of credits or tickets awarded for a Grand Champion Score.
Range: 00 to 10.

A4 05 H.S.T.D. 1 Credits

A4 06 H.S.T.D. 2 Credits

A4 07 H.S.T.D. 3 Credits

A.4 08 H.S.T.D. 4 Credits
The number of credits or tickets awarded whenever a player exceeds the 1st, 2nd, 3rd, or 4th
highest score.
Range: 00 to 10.

A.4 09 High Score Reset Every
The number of games to be played before an automatic reset of the displayed "Highest Score”
occurs. The values provided upon reset are those selected by the operator in the Back-up High
Scores.
Range: OFF (disabled); 250 to 20,000,

A4 10 Backup Champion
The Back-up Grand Champion Score.
Range: 00 to 999,000,000,

A.4 11 Backup H.5.T.D. 1

A.4 12 Backup H.S.T.D. 2

A4 13 Backup H.S.T.D.3

A.4 14 Backup H.S.T.D. 4
The first through the fourth Back-up High Score values. The game automatically restores this
value when the High Score Reset Every value is reached.
Range: 00 - 999,000,000.
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A5

A.5 01 Column Width

Printer Adjustments (optional board required)

The column width to be printed. Range: 22 to 80.

A5 02 Lines Per Page

The amount of lines per page. Range: 20 to 80.

A.5 03 Pause Every Page

Choose whether the printer pauses at the end of a page.

YES - The printer does pause.
NO - The printer doesn’t pause.

A.5 04 Printer Type

Select the type of printer: Parallel, Serial, ADP, Mini-Drucker, or NSM.

A.5 05 Serial Baud Rate

Select which baud rate to use for serial or ADP communications (bit rate): 300, 600, 1200, 2400,
4800, or 9600.

A.5 06 Serial D.T.R. (Data Terminal Ready)

When a serial printer is used, this line may be connected to a printer output line signaling that the
printer is busy.

NORMAL - Normai D.T.R. signal goes low to indicate the printer is not ready.
INVERTED - Inverted D.T.R. (busy) signal goes high to indicate the printer is not ready.
IGNORE - D.T.R. signal is ignored.

A.5 07 Auto Printout f’

With the optional printer board installed, this adjustment allows the initiation of printouts
whenever the game detects a printer connected to the game. Parallel printers are detected
automatically by plugging them in and putting then on-line. Serial printers (or computers) are
detected by sending a carriage return (ASCIl 0xOD) or XON (ASCII 0x11).

This adjustment has the following settings:

OFF Disable automatic printouts
MAIN AUDITS Main Audit Table (B.1)
EARNINGS Earning Audits (B.2)

STD. AUDITS Standard Audits (B.3)
FEATURES Feature Audits (B.4)
HISTOGRAMS Histograms (B.5)
TIMESTAMPS Time Stamps (B.6)

ALl DATA Ali of the above data

The table specified above will automatically be printed when a printer {or computer) is detected.
If the printer is detected during game over or test mode, the printout will be taken right away.

If the printer is connected while a game is being played, it will take up to 10 seconds to be
detected, after which the printout will occur. The game will resume after the printout is complete.

Automatic printouts will only take place if the coin door is open.

After an automatic printout has been generated, a 2nd automatic printout will not be possible until ‘
a new game has started, or test mode begins. fg
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ERROR MESSAGES

The WPC game program has the capability to aid the operator and service personnel. At game turn-on,
or after pressing the Begin Test switch, once the game has been operating for an extended period, the
display may signal with a message, "Press ENTER for Test Report”. This indicates the game program
has detected a possible problem with the game.

To obtain details of the problem open the coin door and press the Begin Test switch. Press the Enter
button to begin displaying the message(s). The following messages apply to your game.

Check Switch ##.
This message indicates that at least one switch was stuck ‘On’ at game turn-on or has NOT
been actuated during ball play (fer 90 balls or apx. 30 games). The game program compensates
the game play requirements affected by each disabled switch to allow 'nearly normal’ play. This
helps keep your game earning, until the service technician can repair the problem.

To verify the problem, refer to the Test Menu text describing Switch Testing, and check each
reported switch using applicable switch tests. Always check switch operation using a ball, to
simulate game conditions. Switch problems may often be resolved by adjusting the wire switch
actuators, fixing switch circuitry problems, securing loose connectors, etc. Mechanisms using
‘opto switches’ (drop targets, etc.) need to be checked for proper power connections (+12V dc
and ground}.

Check Fuses F115 and F116 and Opto 12V Supply
This message will be displayed if the game senses that ali optical switches are not functioning.
This usually occurs when there is no 12V supply to the playfield optics.

The problem is likely to be a blown fuse (F115 or F116), or at connectors J112, J116, J117 or
J118 on the power driver board.

Opto Trough Bad Check Connectors, Wires and 12V Supply.
This message will be displayed if all of the optics in the playfield ball trough are not functioning.
This is usually caused by a problem with a bali trough connector supplying 12V and ground for
the optical circuits.

Pinball Missing.
This game normally uses four balls, however, it will operate with less. This message announces
that a ball is missing or stuck. When the ball is located, return it to the game via the Outhole.
Other possibilities for this problem could be malfunctions of the Ball Trough switches or the Ball
Shooter switch.

xxxxx Sw. is Stuck On.
This message indicates that a switch, which is not usually On, remains in the On position after
the game is switched On. The stuck switch is essential for game play (for example, a coin chute
switch, the slam tilt switch, the plumb bob filt switch), and should be cleared to permit prcper
game operation.
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Ground Short Row-N, Wht-xxx,
This message indicates that the switch wires being called out are touching a grounded part on
the playfield or coin door. The following should be checked: 4 O
1. Slam tilt {or other coin door switch) touching the grounded coin door. .
2. A leaf-type, playfield switch touching a grounded part.
3. Players poking metallic objects (wires, coat hangers, etc.) into the game.
4. Switch cable insulation pierced or damaged allowing bare wire contact with a grounded part.
5. All switches in a row closing at the same time. Note: This is NOT a switch problem; however,
for most games it is a very rare possibility.

U6 Checksum Error.
The game ROM checksum is invalid. If this occurs replace the game ROM,

Time and Date Not Set.
The real time clock is not set. Go to U.4 of the Utilities Menu and set the time and date.

Factory Settings Restored.

This message indicates that the CMOS RAM (U8) no longer retains any custom Pricing or Game
Adjustment settings and has reverted to factory default settings. Generally, the following CPU
checks will isolate the cause of the CMOS RAM memory failure. The voltages at pin 28 and pin
26 of U8 should be +5V (game turned On) and at least +4V (game turned Off). When the voltage
drops below +4V, memory reset occurs. Check the batteries and battery holder, Be sure that
the batteries are good and that there is no contamination on the battery holder terminals. Turn
the game OFF, and use an ohmmeter to check dicdes D1 and D2 on the CPU Board. D1 should
read 0 ohms when forward-biased and infinite chms when reverse-biased. D2 should read 15
chms when forward-biased and infinite ohms when reverse-biased. (Readings taken with an
analog meter.)This message can also indicate that there is an open diode on a 50V coil circuit ?’
and noise is entering the circuit.

CPULE.D.s
The CPU has three L.E.D.s located on the upper left side of the board D19, D20, and D21. On
game power-up D19 and D21 turn on for a moment then, D19 turns off and D20 starts to blink
rapidly. D21 remains on. The system has detected a problem if the following happens:

CPU Board L.E.D. Error Codes

Center L.E.D. blinks one time - U6 ROM Failure
Center L.E.D. blinks two times - U8 RAM Failure
Center L.E.D. biinks three times - U Custom Chip Failure

Sound Board Beep Error Codes
Upon Game Turn-On:

1 Beep = Sound Board O.K.
2 Beeps = U2 Failure
3 Beeps = U3 Failure
4 Beeps = U4 Failure
5 Beeps = U5 Failure
6 Beeps = U6 Failure
7 Beeps = U7 Failure
8 Beeps = U8 Failure
9 Beeps = U9 Failure
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Opto Theory
The opto receiver (Photo Transistor) should be approximately 0.1 - 0.7 volts when the opto beam
is unblocked and approximately 11 - 13 volts when the opto beam is blocked. The opto
transmitter (LED) should always be approximately 1.4 volts. Note: The transmitter (LED) is
larger than the receiver (Photo Transistor); it protrudes further from its case.

LED Boord Photo Transistor Bocrd
Trensmitter Recewver
16-1.% Volts G.1-0. 2V Jnblocked
11-13Y Blocked
Green
9]
A Q K
Ly E— ‘nfrared Ry
S0L0ER
@
I‘ 11 { IJ\\
Gray—XXX Black Gray—Yeilow Orange—XXX ‘
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LED List
CPU 30ARD - 1‘ -
| O
L& ] | DOT MATRIX
[ B2 ]  CONTROLLER BOARD
u4 U9 '
| | B3 ]
D19 D20 021
O O FE0Z
VFESOW
POWER DRVFR BOARD §
S ]
= o | F142 W
LED 7? = JE s Tl
O 1 LED 3 — — k
00 LED 6 ersd
LED 2 LED 4 O

o

DT [T

[ et
1| F108
‘ L8

F1071 F109
| F106 7| |F110 j|
CPU Board
D13, Blanking
D20, Diagnostic
D21, +5vVDC

At game turn-on, D19 and D21 are on, D20 is off.
During normal operation, D19 is off, D20 is flashing and D21 is on.

Dot Matrix Controller
D10, +5VDC, Normally On

Power Driver Board

LED 1, +12vDC Switch Circuit, Normally On

LED 2, High/Low Line Voltage Sensor, Normally On

LED 3, High/Low Voltage Sensor, Normally Off

LLED 4, +5VDC, Digital Circuit, Normally On

LED 5, +20VDC, Flashlamp Circuit, Normally On

LED 8, +18VDC Lamp Circuit, Normally On

LED 7, +12VDC, Power Circuit, (motors, relays, etc.), Normally On
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Fuse List
FLIPTRONIC il SOUND BOARD DOT MATRIX
CONTROLLER CONTROLLER BOARD
BOARD [
Sl
S
= =1 1=
K= | [Fs01] |
© | F111 ‘
L
| Fi12]]

F106 |F”OH POWER DRIVER BOARD

Sound Board

F501 -25V Circuit 3A, S.B.
F502 +25V Circuit 3A, S.B.

Dot Matrix Controller Board
F&601 +62V Circuit,
F602 -113V & -125V Circuits

Power Driver Board

F101 +50V general (l. flipper)
F102 +50V general (1. flipper)
F103 Solenoid #25-#28

F104 Sclenoid #9-#16

F105 Solencid #1-#8

F106 G.l. #5 Wht-Vio

F107 G.l. #4 Wht-Grn

F108 G.l. #3 Wht-Yel

F109 G.l. #2 Wht-Org

F110 G.I. #1 Wht-Bmn

F111 Flasher Secondary
F112 Solencid Secondary
F113 +5V Logic

F114 +18V Lamp Matrix
F115 +12V Switch Matrix
F116 +12V Secondary

Fliptronic H Controller Board
F901 Upper Right Flipper
F902 Upper Left Flipper

F903 Lower Right Flipper

F904 Lower Left Flipper

3/8A, F.B.

3/8A, F.B. Line Filter
Domestic Game
Foreign Game

3A,S.B

3A,8.B

3A, 8B

3A, 8.8

3A,S.8

5A, S.B

5A,S.B

5A, 8.8

5A,S.B

BA,S.B

BA, S.B

7A, S.B.

5A, S.B.

8A, N.B..

3/4A, S.B.

3A, S.B.

3A, S.B.
3A, S.B.
3A, S.B.
3A, S.B.

8A, N.B.
5A, 8.B.




MAINTENANCE INFORMATION
LUBRICATION

The two main lubrication points of the Ball Release mechanism are the pivots for the arm. The
mechanisms of other playfield devices are somewhat similar to the Ball Release device, and have the
same lubrication requirements. A medium viscosity cil (switch target grease) is satisfactory for these
devices.

Because of the functional design (arm-actuated via solenoid plunger operation), the pivot points of the
Left and Right Kickers ("Slingshots"} all require lubrication as a regular servicing procedure.

Lubrication to ensure proper operation also applies to the target blades of the Drop Targets. MBI
Instrument Grease, also known as Drop Target Switch Lubricant, with a Williams' part number of EH65,
is a recommended lubricant.

SWITCH CONTACTS

Playfield Switches

For proper game operation, switch contacts should be free of dust, dirt, contamination, and corrosion.
Blade switch contacts are plated to resist corrosion. Cleaning blade switch contacts requires gentle
closing of the contacts on a clean business card or piece of paper, and then pulling the paper about 2
inches, which should restore the clean contact surface. Adjust the switch contacts to a 1/16-inch gap.

Flipper Switches

This game uses the new Fliptronic I Electronic Flipper System. The End-of-Stroke switches are
NORMALLY OPEN. The switch should close when the flipper is energized. All E.0.S. switches are gold
flashed computer grade leaf switches. Only low computer current is carried through these switches. DO
NOT FILE or abrasively clean these switches! DO NOT REPLACE these switches with the old style
tungsten high current type switches as intermittent operation could occur. Note: Unlike the old style of
fipper, an E.Q.S. switch failure doss not harm the flipper. The game notifies the operator of the switch
being mis-adjusted in the test repon, but continues to play. The E.O.S. switches are a means by which
the new electronic flippers feel and play with all of the subtleties of the old flippers.

CLEANING

Good game action and extended playfield life are the results of regular playfield cleaning. During each
coliection stop, the playfield glass should be removed and thoroughly cleaned and the playfield should be
wiped off with a clean, lint-free cioth. The game balls should be cleaned and inspected for any chips,
nicks, or pits. Replace any damaged balls to prevent playfield damage.

Regular, more extensive, playfield cleaning is recommended. However, avoid excessive use of water
and caustic or abrasive cleaners because they tend to damage the playfield surface. Playfield wax (or
any carnauba based wax}, or polish may be used sparingly, to prevent a buildup on the playfield surface.
Do not use cleaners containing petroleum distillates on any playfield plastics because they may dissolve
the plastic material or damage the artwork,
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NO
FEAR

Unit Disassembly for Repair

Major Component Service Instructions

REMEMBER
ALWAYS TURN OFF AND UNPLUG YOUR GAME BEFORE
ATTEMPTING TO REPLACE OR REPAIR ANY COMPONENTS.
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SKULL ASSEMBLY
1) The Skull Assembly is in two pieces: the upper part is the face and the lower part is the base. The
base contains the lower jaw.

2) To remove the face, unscrew the small Phillips screw located at the top middle of the skull forehead.
Carefully, stretch the right side of the face and pull it off of the base first, then do the same to the left
side. When re-attaching the face, snap the left side on first, then the right side. Do not stretch both
sides of the face at the same time, or the eyes will pop out.

3} The four bulbs are now accessible. This assembly uses two #306 bulbs (large bulbs), and two #44
bulbs (small bulbs).

4) Toremove the base from the playfieid, raise the playfield and unplug the connector going to the Skull
Assembly. Lower the playfieid.

5) Remove the two hex head screws that hold the base to the playfield.

6) The front of the base is held down by a tab that slides into a slot in a metal bracket. Slide the base
back so that the tab clears the slot.

7) Lift the base off of the playfield.

FACE
R PHILLIPS SCREW
FIRST SIDE CFF
LAST SIDE ON
FRONT VIEW
BASE
#9065 BULB

5 HEX HEAD SCREWS

CONNECTOR

SIDE VIEW TOP VEW ];
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RAMPS

Left Wire Ramp
1) Remove one ESN nut by the drop hole and one hex head screw near the Hurry-up sign.

2) Unscrew two small Phillips screws from the switch,

3) Slide the ramp forward, out of the bracket holding it from the rear.

a o o o
1 1L TT nia

I I IRE=3

nL/ = = - =
S — 1T i i “ ~
K ]

Jiamal kil

m
U~ esnowur HEX HEAD SCREW

PHILLIPS SCREWS ON

SLIDE THIS END OUT
OF BRACKET.

Right Wire Ramp
1} Remove one ESN nut by the drop hole and one hex head screw near the mountain.

2) Slide the ramp forward, out of the bracket holding it from the rear.

)
ESN NUT

'

ﬁz i HEX HEAD SCREW
SLIDE THIS END OUT
: . OF BRACKET,
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Ramp Assembly #1

1)

2)
3)
4)

5)

6)

Raise the playfield all the way up, and lean it against the backbox. Unplug connectors for the lamps
and the switches. Lower the playfield so that it rests on the safety brackets. ﬁs

Remove the Left Wire Ramp
Remove the two small Phillips screws located on the sides of the left flap.
Remove the four hex head screws that secure the ramp to the back panel.

Remove the two ESN nuts that hold the ramp to the tall posts located near the upper flipper, and
remove the hex head post that holds the ramp to a short post next to the drop hole ring.

Carefully, slide the ramp out of the slot on the back panel and remove the ramp from the playfield.
SWIlTCH CONNECTOR

HEX HEAD POST

Ramp Assembly #2

1)

Raise the playfield all the way up, and lean it against the backbox. Unplug connectors for the ,
switches. Lower the playfield so that it rests on the safety brackets. ;

Remove the Right Wire Ramp and Ramp Assembly #1
Remove two small Phillips screws located at the sides of the right flap.

Carefully, slide the ramp out of the slot on the back panel and remove the ramp from the playfield
"""""""" ~ CONNECTOR SWITCH

N , A - - 'f‘
,,,,,,,,, o U P C J SPHI_LIPS SCREWS
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Catcher Ramp
1) Remove the two ESN nuts from the posts located on either sides of the metal Ramp Catcher.

2) Reach under the metal plate on the Catcher Ramp and find the two spring clips. Press down on the
spring clips to open them.

3) Slide the Catcher Ramp off of the Right Wire Ramp.
SPRING CLIP

I

FSN NUT7Q'T> o

SPRING CLIP

e

ESN NUT

Ramp Catcher
1) Remove the two ESN nuts from the posts located on either sides of the Ramp Catcher where it joins

with the Catcher Ramp.
2) Remove the two ESN nuts from the posts located at the point where the Ramp Catcher curves.

3) Lift the ramp off the playfield.

ESN NUTS
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MAGNET ASSEMBLIES
1} Remove Left Wire Ramp and Ramp Assembly #1.

2) Remove two hex head screws on the desired Opto Mounting Bracket.
3) Slide the Opto Mounting Bracket forward, until the assembly clears the back panel.
4) Lift the magnet off of the bracket.
When replacing magnet, be sure the thermal breaker faces the rear of the game. The thermal

breaker is located in the bulging part of the magnet. It is a sensor that detects if the magnet gets to
hot, and cuts it off if it does.

HEX HEAD SCREWS FROM
RAMP ASSEMBLY #1

SLOCT FROM RAMP s R

ASSEMBLY #1

/

SLOT FROM RAMP
ASSEMBLY #2

HEX HLAD SCREWS FROM
RAMP ASSEMBLY #1 HEX HEAD SCREWS HOLDING

RIGHT CPTO MOUNTING BRACKET

HEX HEAD SCREWS HOLDING
CENTER QOPTO MCUNTING BRACKET

HEX HEAD SCREWS HOLDING
LEFT OPTO MOUNTING BRACKET

FRONT VIEW
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UNDERGROUND TROUGH
1) Raise the playfield all the way up, and lean it against the backbox.

oy

2) Unplug the connector leading to the opto plates.

3) Remove all 15 hex head screws that hold the Underground Trough to the playfieid, and lift off the
trough.

HEX HEAD SCREWS

HEX HEAD SCREWS

HEX HEAD SCREW

HEX HEAD SCREWS

Y

HEX HEAD SCREWS

[ TiEX HEAD SCREWS
%

HEX HEAD SCREW
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SECTION TWO

PARTS INFORMATION




Item

Q@O HWN -

Part Number

01-6645
B-10686-1
A-12497
A-14092-6
A-12438
A-12697-3
A-16817-50025
A-17651-50025
04-10012-50025
01-9047
A-19985
A-14038.1
A-13379
50025-IN
A-15472-1

Ribbon Cables

16
17
18
19

5795-12653-03
5795-13018-01
5785-10938-15
5795-13434-32

50025-BB
Backbox Assembly

Description

Venting Screen

Knocker Assembly

Insert Bd. Hinge Assy., Upper
WPC Mounting Plate Assy.
Insert Bd. Hinge Assy., Lower
Power Driver Assembly
Sound Board Assembly
WPC Security CPU Board
Backbox, Wood

Insert Stop Bracket
Speaker/Display Assembly
Dot Matrix Controller Board
Lock & Plate Assembly

Insert Board

Fliptronic 1l Board

Ribbon Cable, 3"

Ribbon Cable, 23.5"
Ribbon Cable, 15"

Ribbon Cable w/Ferrite 32"

2-2

Part Number

A-8552-50025
03-8228-2
03-8228-3
03-8229-1
08-7456
20-9718
31-1357-50025

Backbox Cables

H-14584
H-15476
H-15736-1
H-19997

Miscellaneous Parts

Description

Tempered Backglass Assy.
Glass Channel Top (1)
Glass Channel Edge (2)
Glass Lift Channel (1)
Backbox Glass; 27 x 18-7/8"
Wing Screw, 3/8-16 x 2"
Screened Translight

Dot Matrix Display Power Cable
Logic Power Cable

Secendary Cable

Insert Cable




ltem Part Number

WO RhWMN =

10

A-16773-1
20-9663-B-8
20-9663-18
A-16883-4
A-18531-1
A-17540
5610-14515-00
5555-12929-00
20-9347
A-17051-1
A-19514
D-12615
20-6502-A
A-15361

A-17316
01-10714
A-12359-3
11-1230
20-9663-1
01-11400
A-18249-1
09-61000-1
01-13617
01-13916.3
03-9366.1

50025-CAB
Cabinet Assembly

Miscellaneous Parts

Description

Lever Guide Assembly

Push Button Round, No Fear
Push Button w/Sw., Extra Ball
Flipper Butten, Red (2)

4-Ball Cashbox Assembly
Univ. Power Interface Assy.
WPC Transformer

Speaker, 4q, 6", 25w

Toggle Latch

Coin Door Interface Board
Leg Assembly, Chrome
Front Molding Assembly
Flum Bob

Tilt Mechanism Assembly
Cordset

Opto Flipper Assembly (2)
Line Cord Cover

Side Molding Assembly (2)
Wood Cabinet

Push Button w/Sw., Start
Leg Plate {4)

Cable & Interlock Switch Assy.
Coin Door-USA

Drip Plate

Stay Arm Tube

Switch Disk

2-3

Part Number

A-17195
01-9011-L
01-9011-R
01-6389-1
08-7028-T
08-7377
20-6500

Cabinet Cables

H-16810
H-17217
H-17837-2
H-19524
H-19601-1
H-20162
A-20201

Description

Tilt Switch Assy. w/Cable
Backbox Mtg. Bracket, Left
Backbox Mtg. Bracket, Right
Cashbox Lock Bracket
Playtield Glass

Leg Leveler Adjuster, 3"
Steel Ball, 1-1/16" (4}

50V Disconnect Cable
Plumb/Bob Mech. Protect Cable
Voltage Program Jumper Cable
Cabinet Cable

Power Extension Cable

Cabinet Switch Lamp Cable
Cable & Jumper Assy., Coin Door

* See Application Chart p.2-29.




A-17651-50025
WPC CPU Security Board Assembly
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Part Number Designator Description Part Number Designator Description
5010-09034-00 R14-R22, A27-R42, Res., 10Ksz, Yw, 5% 5281-10182-00 U11-UJ13, U1s IC, 7405240/ DRYR

R86, R94, R90, A98 5284-12651-00 uz1 IC, 4548
5010-09314-00 R52, R54, R56, R58, Res., 1.2K0, YWw, 5% 5315-13924-00 uz23 IC, 74HC4514 LTCH 11016 Dec.

R60, RG2, RG4, REE, 5281-09246-00 uze IC, 74LS139 2 T 4 Decoder

R75-RB2 5340-12558-00 us S/RAM BKxB Low Power
5010-09358-00 R3, R43-R51, R53, AS5, Res., 1K, Y¥w, 5% 5370-12272-00 U16-U19 IC, LM339 Quad Comp

R57,R59, A61, R63, AES, 5370-12687-00 U1 MC 34064

RE7-R74, 5521-10931-00 0S¢ B.00MHZ OSC 14PIN DIP

R84, A101, R102, R105, 5520-12084-00 X1 Crystal 32.768 KHz

R108 5551-09822-00 L1 Inductor, 4.7pH, 3.0A,
5010-09416-00 R5-H8, A12, R13, Res., 470Q, Yaw, 5% E671-14516-00 D19-D21 Display LED Red

R37-RBY, R99, R100 5700-08985-00 u4 Socket |G 40P 6"
5010-09085-00 A1, A2, R4, R93,R96, Res., 1.5Kg, taw, 5% 5700-12088-00 us Socket IC 32P 6"

A%7, R107 5700-12424-00 ug Socket 84 Pin PLCC
5010-09534-00 W, W7, W9 Res., 00 5700-10176-00 U2z Socket IC 28 P 6"
5010-10985-00 R92 Res., 470KQ, Y%w, 5% 5791-10850-00 J2o1, J204 Connector, 26-pin Header Str
5010-12104-00 R3H Res., 22Mq, Yaw, 5% 5791-14090-05 J213 Connector, 5-pin Header Str
5010-08991-00 R103, R104 Res., 4.7KQ, %w, 5% 5791-10862-07 J210 Connactor, 7-pin Header Str
5019-09362-00 511 SIP 4.7K, 9R, 10P, 5% 5791-13830-08 Ja212 Connector, 8-pin Header Str
5040-08986-00 c31 Cap., 100M, 10v (x20%) 5791-13830-09 J208, J209 Connector, 9-pin Header Str
5043-08980-00 B Cap., .01M, 50v (+80, -20%) 5791-13830-11 J208, J207 Cennector, 11-pin Header Str
5043-09030-00 ca27 Cap., .047M, 50v, (£20%) 5791-12516-00 J202, J211 34 Hen 2x17 Str
5043-09065-00 C3.-C26, C51, G52 Cap., 470P, 50v, (x20%) 5048-11033-00 C50 Cap., .022 uF
5043-09491-00 C29, C30 Cap., 22P, 1KV {£10%} 5791-13830-12 J205 Cap., 12-pin Header Str
5043-09492-00 cz8 Cap., 100P, 50v (£10%) 5043-09845-00 C32,C33 Cap., 1KP, 50v (£10%)
5041-09163-00 C53, C54 Cap., 2.2uF, 15v {20%) Ax. 5645-09025-00 uz7 Switch DIP 8 POS
5070-08919-00 D2-D18 Diode, 1N4148 150MA 5162-12422-00 20 IC, ULN 2803A
5070-09266-00 01, 025 Diode, 1NE817, 1.0A, A-5400-50025-1 u22 WPC PIC 16C57 Micro-C ~—
5160-10269-C0 Q1-Q3 Trans., 2N3904 NPN A-5343-50025-1 e Game ROM Assembly
5700-10389-00 Uz0 IC Socket 18-pin A-17643 - Battery Holder PCB Assy.
5281-09308-00 u3 IC, 74LS245 TRANCV 5400-10320-00 Ud MCBBBO9E 2Mhz P
5281-09486-00 u14, Uz4 IC, 74LS374 8 D F/F 5410-12426-00 (8]} WPC ASIC-89
5281-09851-00 us IC, 740814 SMT TRG 20-9665-1 - PCB Standoffs
5281-09867-00 Ui, Uz, by iC, 74L5244 OCT BUF H-18258 - WPC CPU Security Cable




Part Number

4004-01005-06
4404-01119-00
5010-08772-00
3010-08774-00

5010-08991-00
5010-09034-00
5010-08035-00
5010-08036-00
5010-09219-00
5010-09358-00
5010-09534-00
5010-13420-00
5010-13607-00
5010-13517-00
5040-09365-00

5040-09421-00
5040-13417-00
5041-09009-00
5041-13187-00
5043-08996-00

5043-10267-00
5048-11028-00
5048-11029-00
5048-11030-00
5048-11033-00
5048-12036-00
5048-13418-00
5048-13608-00
5048-13609-00
5048-13610-00
5048-13611-00
5070-09045-00

A-16917-50025
Sound Board Assembly
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Designator Description Part Number Designator Description
u27, Uz8 MS, 4-40 x 3/8" 5070-09054-00 D5-D9 Dicde Signal 1N4004
U27, uzs Nut 4-40 5250-13302-00 u2s 78L05 Pos 5V reg TO-92
R39, R41 Resistor, 15K, 1w, 5% 5250-13303-00 U26 79L05 Neg 5V Reg TO-92
R30, R34, R37, Resistor, 22KQ, %w, 5% 5283-10551-00 u17 IC74F00 Fast Quad NAND
R42, R45 5311-10946-00 Uz2 {C74HC74 Dual D Flip Flop
R10, R12-R16 Resistor, 4.70.% w, 5% 5311-10947-00 U23 IC74HC125 Quad Tri-State Buffer
R47 Resistor, 10KQ, %w, 5% 5311-10948-00 u1s IC74HC138 1 of 8 Decoder
R11,R19,R33,R40  Registor 47KQ. Yew. 5% 5315-12009-00 u1s, U19 IC74HCT374 Octal D Flip Flop
R46 Resistor. 100, Yw, 5% 5311-12043-00 u1s, U14 IC74HC174 Hex D Flip Flop
R31, R32, R38 Resistor. 8.2KC, 14w, 5% 5311-12538-00 U24 IC74HC14 Hex Schmitt Inverter
R50 Resistor. K% w. 2% 5311-12287-00 U30-U32 IC74HC541 Octal Bus Driver
W4, Ws Resistor 002 {Jumpen) 5340-13304-00 U1o-U12 ICSRAM 2Kx8 35ns .300 DIP
R36, R44 Resiotor. 63062 Tom 5% 5370-12730-00 uz21, uzg ICTLO84 Quad Op AMP
R20-R29, R48, R49 Recictor, 6.2Ke. /6w, 19 §370-13419-00 uz7, Uza Audio Power Amp TDA2030AY
R35, R43 Resictor 150, o 5":/' °  5371-13299-00 uz20 IC DAC AD-1851 16Bit
C15,C18,C19, CE‘S'S ?st o X‘;’ ; 5520-13301-00 Y1 Crystal 10MHz Parallel resonant
C32, C41 ap., 1uF, 63v, Alum Ax. 5551-09822-00 L1 Indugtor, 4.7uH, 3Amp.
c52 Cab. 100UF 25v Alum A 5700-12047-00 U16 IC, Socket 24-Pin .300 DIP
€20, C21 Cap.. b 3100. FV,SSUT\I X 5700-12088-00 uz-ug IC, Socket 32-Pin .600 DIP
C36, Ca4 cap" o 13 2 v, Allim- 5705-12638-00 U27, U28 Heatsink 5298-B
Ccaz Cap-. 47“ ¢ TV’ ti\m' i um 5733-12060-01 F501, F502 MT3AG PCMounted Fuse Holder
C4, C5, C10-C13 Cap-- 1-0UF’ 58” cXIaA 5791-10862-04 J1,J2 Cennector, 4-pin Header STR .156
C31, C35,C38, C43, ap., . 10uF, Uy, Ler Ax. 5791-10862-05 J3 Connector, 5-pin Header STR .156
C46, C47, C50-C79 5791-10862-07 Ja Connector, 7-pin Header STR .156
C37, C45 Cab.. 1500F A 5791-12516-00 P1 Connectar, 34 Hen 2x17 STR .100
C16,C17 Cap-- pF.50v, Cer Ax. A-17002 U1 PAL Sub-Assembly
c48 Cap-- 22pF, 50v, Cer Ax. A-5343-50025-82 U2 ROM Sub-Assembly
c49 Cap., lggpg S0v, Cer Ax. A-5343-50025-53 U3 ROM Sub-Assembly
C33 Cap-, 022P F-5508’- %ef ix- A-5343-50025-S4 U4 ROM Sub-Assembly
C3a4,C42 Cap.' P ‘Ii 5 V’C erAx. A-5343-50025-55 U5 ROM Sub-Assembly
€30, Cag, C40 Cap-r -04;" 'Fsov' Cef AX- A-5343-50025-S6 U6 ROM Sub-Assembly
gg oo Go C:g-- éaooL::F' 5;;’ g;r ;-x A-5343-50025-87 U7 ROM Sub-Assembly
, \ " , : : Not Used us R -
C2,C3,C9,C27,C29  Cap. 3900pF, 50v, Cer Ax.  Not yged us Rgm 233-?222235
C6, C23, C25, C28 Cap., 1000pF, 50v, Cer Ax.  5731-10356-00 F501,F502  Fuse, 3Amp, 250v, Slow Blow

D1-D4

Cap., 680pF, 50v, Cer Ax,
MR-501 Rectifier Diode

2-5




Part Numbert

01-10672

4006-01003-08
4406-01128-00
5010-09034-00
5010-09358-00

5010-08361-00
5010-08416-00

5010-08534-00
5010-10171-00
5011-12956-00
5040-08986-00
5040-09537-00
5043-08980-00

A-15472-1
Fliptronic Il Board Assembly
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Designator Description Part Number Designator Description
Q1-Q4 Heatsink 5070-09054-00 D1-D24 Diode, 1N4004
Q1-Q4 Mach. Screw, 6-32 5100-09690-00 BR1 Bridge Rectifier
Q1-Q4 Nut 6-32 KEPS 5162-12635-00 Q5-Q12 Trans., TIP102 NPN
R37-R44, R53 Res., 10KQ, Yw, 5% 5180-09016-00 a3, Q20 Trans., 2N4403 PNP
R22, R24, R26, Res., 1KQ, 14w, 5% 5191-12179-00 a1-Q4 Trans., TIP36C PNP
R28, R30, R32, R34, Res., 2204, %w, 5% 5315-12009-00 Uz IC, 74HCT374
R36, R45-R52 5315-12031-00 uUs IC, 74HCT244
R1-R4 Res., 470Q, Yaw, 5% 5315-12812-00 U1 IC, 74HCT138
R21, R23, R25, 5315-12951-00 us IC, 74HCTOO
R27, R29, R31, R33, 5370-12272-00 U4, Us IC, LM339 Quad Comp
R35 5731-10356-00 F201-F904 Fuse 8-B, 3A., 250v
W3, W4 Res., 0Q 8§733-120860-01 Fuse Holder (F901-F304)
R13, R20 Res., 560, %4w, 5% 5791-10862-05 Joo1, 904 Connector, 5-pin Header
R5, R12 Res., 2.7KQ, 1w, 5% 5791-10862-09 Jao7? Connector, 9-pin Header
C1 Cap., 100pF, 10v 5791-10862-13 Joo2 Connector, 13-pin Header
c2 Cap., 100uF, 100v 5791-13830-06 J905, J806 Connector, Str Sg. Pin Hdr.
B Cap., .01uF, 50v 5791-125186-00 JS03 34 Hen 2 x 17 STR

1e
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Part Number Designator Description Part Number Designater Description
5010-08991-00  R1 Res., 4.7KQ, %w, 5% 5311-10946-00 U4, Us, U17, IC, 74HC74
5010-09036-00  R14-R23 Res., 1000, %w, 5% U18, U20
5010-09224-00  R10 Res. 2700, Y%w, 5% 5311-10047-00 U9 IC, 74HC125
5010-12832-00 B3, R6, R12, R13 _Rog, 4-7icer W 5%= 4 Y74 53111005100 U10, U1t IC, 74HC161
motmares mere ey 0 giema e,
3 h Hes 1BKQ, 5w, 5% h - :
5012-12842-00  R11 Res., 1200, 5w, 5% 5311-12819-00  U21 IC, 74HCE88
5012-12843-00  R8 Res. 4 7KCY. Bw. 5% 5311-12820-00  U23 IC, 74HC27
5010-10171-00  R7 Res. 560 Yow 5% 5311-12822-00  U13-U15 IC, 74HC193
5043-09492-00  C5,C8 Ces" 100P. 501 +10%) 5315-12009-00  U22 IC, 74HCT374
5040-08986-00  C3 Cap" 100M. 1 0‘3((*200/") 5315-12812-00 U1, U2,U30,U12  IC, 74HCT138 ;
5040-12324-00  C4,C7 b 5OM. 160 *( 50%) 5281-09308-00  U28 IC, 74HCT245 !
5043-08980-00  BYPASS ooy '50v: o 50%) 5315-12815-00 U8, U34 IC, 74HCTO08
5043-09072-00  C6, C9, C10 o 500y (+so'-20°/°) 5315-12816-00  U19 IC, 74HCT32
5043-09845-00  Cf1,C2, C11 c:p"iKP' s (;20,,/') ° 5315-12821-00 U7 IC 74HCT240
5070-09054-00 D7 o %’ N Aoo: Ton 5340-12278-00  U24 S/RAM 2064 150NS
5075-12824-00 D6, D8 Z C;l °, IN4742A, 12v 5551-09822-00 L1 ind. 4.7uH, 3A.
5075-12823-00 D4, D5 Z:ne; IN47ES, 56y 5671-14516-00 D10 Display LED Red
5075-12826-00 DS-—_________Zeﬂzr INATSOA. By 5705-00199-00  Q3, Q6, Q7 Heatsink, 60308
5100-12833-00  BR1, BR2 Bridge. 400%, 1A 5731-12328-00  F601, F602 Fuse, 3/8A., SB, 250v
5150-10269-00 O Sy 3504 NPN 5733-12060-01 Fuse Holder (F601, F602)
5164-09056-00 G2, Q10 Trane MPSD02 NPN 5791-10850-00  J602 Connector, 26-pin Header
5164-12154-00  Q3, Q7 Trane MIE15030 NPN 5791-10862-05  J605 Connector, 5-pin Header
5194-09055-00 Q4, @5 Trans-. MPSD52 PNP 5791-10862-07 J606 Connector, 7-pin Header
5194-12155-00 Q6 e MUETSh31 PP 5791-10862-08  J604 Connector, 8-pin Header
5281-09738-00  U16, U25-U27 C 748157 5791-12516-00  J601 34 Hen 17x2 STR
5281-10033-00 U3 G, 740830 5791-12827-00  J603 14 Hen 7x2 STR
5281-10043-00  U31-U33, U35 o 7ala17s




Part Numbear

5010-08981-00
5010-08991-00

5010-08892-00

5010-08993-00

5010-08997-00

5010-08998-00

5010-09034-00
501C-09085-00
5010-09086-C0

5010-09224-00
5010-09314-00

5010-09324-00
5010-09358-00

5010-09361-00

5010-09416-00

5010-11079-00
5010-12427-00

6012-12632-00
5019-10143-00
5040-08986-00
5040-09421-00
5040-09537-00

Designator

R260

R9, R12, R15, R18,
A21, R23, R27, R31,
R35, R39, R43, R47,
RS1, RS5, R59, RE3,
R67, A71, R75, A79,
R83, A87, RY1, RY5,
R99, R126, R128,
R130, A132, A134,
R136, R138, A140,
R227

R8, A11, A14, R17,
R20, R177, A179,
R181, R183, R185,
R187, R189, R191
R2s, R29, R33, R37,
R41, R45, R49, R53,
R57, R61, R65, REY,
R73, R77, R81, R8s,
RS89, R93, RY7,
R101, R103, R106,
R109, R112, R115,
R118, R121, R124
A24, A28, R32, R36,
R40, R44, R48, RS2,
RS6, A60, RB4, RES,
R72, A76, RBO, Ra4,
RB8, R92, R9G,
R100, R102, R105,
R108, A111, R134,
RT17, R120, R123
R155, R157, A159,
R161, R165, A167,
R169, R171
A142-1149, R197-
R198

R194, 196, A251,
R253-R257

R252

R192, R202-R205
R176, R178, R180,
R182, A184, R188,
R188, R190

R206

R154, R156, R158,
R160, R162, R164,
R166, R168, R170,
R193, R199, R250
R104, R107, R110,
R113, R116, R119,
R122, R125

R22, R26, R30, A34,
R38, R42, R46, RS0,
R54, R58, RE2, RE6,
R70, R74, R78, R82,
R86, R9C, RS4, RYE,
R127, R129, R131,
R133, R135, R137,
A139, R141

R7, R10, R13, R16,
A1

R150-R153, R172-
R175

R224

SA1

c4

cz

cs

A-12697-3

WPC Power Driver Assembly * *

Description

Res., 10KL2, Yaw, 5%
Res., 47K, Yaw, 5%

Res., 56040, %w, 5%

Res., 68KQ, %w, 5%

Res., 2.7K8, viw, 5%

Res., 2.2KQ2, %w, 5%

Res., 10KQ, Y%w, 5%
Res., 1.5K8, Y%w, 5%
Res., 6.8KQ, Yw, 5%

Res., 2700, %w, 5%
Res., 1.2K, Yaw, 5%

Res., 27KQ, %w, 5%
Res., 1K, tw, 5%

Res., 2204, %w, 5%

Res., 4700, Yw, 5%

Res., 51, Y%aw, 5%
Res., .220Q, 1w, 5%

Res., .12€, 10w, 5%

SIP 47002, 9R, 10-pin, 5%
Cap., 100M, 10v (£20%)
Cap., 100M, 25v (+50, -10%)
Cap., 100M, 100v (£20%)

Part Number

5040-12313-00
5043-08980-00
5043-08996-00
5043-09845-00
5048-10994-00
5070-08918-00
5070-09054-00

5100-09630-00
5131-12725-G0

5162-12422-00
5162-12635-00

5194-09055-C0

5191-12179-00

5182-12428-00
5250-12634-00
5281-09486-00
5281-09487-00
5281-10182-00
§370-12272-00
5460-12423-00
5671-14516-00
5701-09652-00
5705-09199-00
5705-12637-00
5705-12638-00

5733-12060-01
5791-10862-03

- 5791-10862-04

2-8

5§791-10862-05

5791-10862-06
5791-10862-07
5791-10862-09

§791-10862-11
5791-10862-12
5791-10862-13
5791-13830-05
5791-13830-09
5791-12516-00
5824-09248-00
5041-09163-00
5730-08071-00
5731-08432-00
5731-09651-00
5731-10356-00
5730-09797-00
5705-12698-00

-

Designator *

C5-C7, C11,G30
B-BYPASS
C13-C20, €3

C1, €12

ca

033, D34

01-D3, D5-D12, D17-
D32, D38

BR1-BRS

Q10,Q12, Q14, Q15,
Q18

Ut

Q20, 22, 024, 26,
Q28, 30, 032, Q34,
Q36, Q38, Q40, Q42,
Q44, Q46, Q48, Q50
Q52, Q54, Q56, G5B,
Q63, Q65, 067, 069,
Qrs, Q77, Q79, G81,
Q83-Q90

Q9, @11, Q13, 15,
Q17,Q19, Q21, Q23,
Q25, Q27, 029, Q31,
Q33, Q35, Q37, 039,
Q41, Q43, 045, Q47,
Q49, Q51, Q53, QSS,
Q57, @59-Q62, Q71-
Q74

Q64, Q66, Q6B, G790,
Q786, Q78, G8O, G82
Qg1-098

Qf

U1-Us, U18
U10-u13

ug

Us, U15, U16

Qz

LED1, LED4-LED?
o

Qz

Q1

Q10,Q12, 014, G186,
Q18

F101-F116

J108, J119, J136
4103, J116-J118
J104-J108, J112,
J123, 1124, J128,
J129, J131, J132
J107

J101, J169, J114
J102, J122, J125,
4127, J130, J137,
J3g

4120, J121

J115

J126

I

J133-J135

Jna

TP1-TPB

co ’

Fi14 °

F112

F106-F111, F113
F101-F105, F116
F115

-

Description

Cap., 15KM, 25v (£20%)
Cap., .01M, 50v (+80, -20%)
Cap., .1M, 50v (220%)

Cap., 1KP, 50v{£20%) Axial
Cap., .33M, 50v {£20%) Axial
Diods 1N4148, 150MA.
Diode 1N4004, 1.0A.

ot
Bridge, 35A., Raet, 200v
Triac BT138E :“_‘

IC ULN 2803 CC-DRL
Transistor, TIP 102

.

w7

Transistor, 2N540t PNP
.

e

Transistor, TIP36C PNP

Transistor, TIP 107
Reg LM 323 5v

IC, 74LS374 8D F/F
IC, 74L574 Dual D F/F
IC, 74L.5240 UDrvr,
IC, LM339 Quad Comp.
IC, LM7B12

Display LED Red
Thermal Pad

Heatsink 60308
Heatsink 5054
Heatsink 52988

Fuse Holder PC MT3AG
Connactor, 3-pin Header
Connector, 4-pin Header
Connector, 5-pin Header

156
156
.158

.156
.166
.156

Connector, 6-pin Header
Connector, 7-pin Header
Connector, 9-pin Header

Connector, 11-pin Headear .156
Connector, 12-pin Header .156
Connector, 13-pin Header .156
Connecter, 5-pin Header
Cannector, 3-pin Header

34 Hen 2x17 STR

Test Point #1502-1

Cap., 2.2MF Tant

Euse, 8A, 32v

Fuse, S-B, 7A., 250v

Fuse, S-B, 5A., 250v

Fuse, S-B, 3A, 250v

Fuse, 5-B, 3/4A., 250v
Heatsink #62365




A-12697-3

WPC Power Driver Assembly
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Coin Door Interface PCB Assembly
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Part Number Designator Description
5791-10862-03 JB Cennector, 3-pin Header Str. Sq.
5791-10862-05 Jz2, J9 Connector, 5-pin Header Str. Sq.
5791-10862-11 N1, J7 Connector, 11-pin Header Str. Sq.
5791-10862-12  J3 Connector, 12-pin Header Str. Sq.
5791-10862-13 U5 Connector, 13-pin Header Str. Sq.
5791-10862-15  Js Connector, 15-pin Header Str. Sq.
5791-11000-10  J4 Connector, 10-pin Header Str. Sq.
5645-09025-00 SW5 Switch DIP B Pos.
5070-09054-00 Dt1-D11 Diode, 1N4004, 1.0A.

A-17316
Flipper Opto PCB Assembly

‘ . J1
L F}PTO?‘ omo.z‘ S& 7|000 oMo o

Part Number Designator Description
A-16384 - Flipper Opto Switch PCB
5010-08930-00 R1, R2 Resistor, 4700, 1/2w, 5%
5490-12451-00 CPTO1, Opto Interrupter Lg. 10mA.
OPTOZ2
5791-13830-07 J1 Cennector, 7-pin Header Solid Sq.
03-9001 - Interrupter Flip-Opto




A-18617-1
Trough IRED LED PCB Assembly

@ LED O
O
O LEDS
. LED4
- O e U )
J
Part Number Designator Description
5671-12731-00 LED1 - LEDS  Infra Red Diode
5791-12622-09 Ji Connector, 9-pin Header Sq.

A-18618-1
Trough IRED Transistor PCB Assembly

O O @Gl

v O
66606

AL

Part Number Designator Description
5163-14114-00 Q1-Q5 Infra Red Photo Transistor
5781-12622-09 N1 Connector, 9-pin Header Sq.




A-17223
16-Opto PCB & Bracket Assembly
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Part Number

A-16898.1
5043-08996-00
5040-13102-00
5791-13830-10
§791-10862-13
5671-13732-00
5010-12928-00

5010-09999-00

5010-08774-00
5010-09162-00
5010-09034-00
5010-10631-00
5370-12272-00
5070-09054-00
01-20756
07-6688-18N

Designator

C1-C5

LED1

R1-R4, R23-R30,
R47-R50
R5-R12, R15-R22,
R31-R46

R13, R14, R51
R52, R54, R56,
R53, R55

R57

Ui-Us

b1-D19

2-12

Desctription
16-Opto Dual Mount PCB Assy.

Capacitor, 0. 1yF, 50v(x20%) Axial
Capacitor, 470uF, @35v (£20%)
Connector, 10-pin Header STR Sq.
Connector, 13-pin Header STR Sq.
Display LED Red

Resistor, 270¢, 2w, 5%

Resistor, 2KQ, 1/4w, 5%

Resistor, 22KQ, 1/4w, 5%
Resistor, 100KQ, 1/4w, 5%
Resistor, 10KQ, 1/4w, 5%
Resistor, 1.2KQ, 1/2w, 5%
IC LM339 Quad Comp.
Diode 1N4004 1.0A.

PCB Mounting Bracket
Rivet 3/16 x 1/8” Nickel




A-14876-R-3
Flipper Assembly

Item Part Number

A-14877-R
SW-1A-194
4701-00002-00
4105-01019-10
4008-01079-05
4701-00003-00
01-237%
20-6516
4010-01066-08
4701-00004-00
A-12390
FL-11629
03-7066-5
01-7695
4006-01017-04
10-364
4006-01005-06
4406-01117-00

:aa;;mﬁjammwmwhmm—a
2

Description

Flipper Base Assembly, Right

Switch Assembly
Lockwasher #6 Split

Sh. Metal Screw, #5 x 5/8"

Mach. Screw, 8-32 x 5/16”
Lockwasher #8 Split
Switch Mounting Bracket
Speednut, Tinnerman
Cap Screw, 10-32 x 3/8"
Lockwasher #10 Split
Flipper Stop Assembly
Flipper Coil, Biue

Coil Tubing

Solenoid Bracket

Mach. Screw, 6-32 x 1/4”
Spring

Mach. Screw, 6-32 x 3/8”
Nut 6-32 Hex.

Item Part Number

18  A-15848-R

a) A-17050-R
b} A-15847
¢) 02-4676

d) 4010-01086-14
e) 4700-00023-00
f)  4701-00004-00
g) 4410-01132-00
19  23-6577
20  03-7568

Associated Parts:

(Not Shown)
21 23-6695
22  20-9250-6

Description

Crank Link Assembly, Right
Flipper Crank Assembly, Right
Flipper Link Assembly

Link Spacer Bushing

Cap Screw, 10-32 x 7/8"

Flat Washer, 5/8 x 13/64 x 16ga.
Lockwasher #10 Split

Nut 10-32 ESN

Bumper Plug, 5/8”

Flipper Bushing

Flipper Rubber Ring, Red
Flipper w/Shaft Yellow

Flipper Notes...

@A L~

Each Flippar Assembly is mounted beneath the playfield, in conjuction with the Plastic Flipper & Shaft, and Fiipper Rubber on the upper side of the piayfisid.
With the flipper, in the non-activated position, the £.0.5. Switch contacts must have a gap of .062 (x.015) inch. When flipper is activated switch must close.
Any adjustrnent of the E.O.S. switch must be made at a minimum distance of 0.25 inch from the switch body.
Longer biade of E.O.8. swilch must be made straight. Gap adjustment is done by adjusting shorter blade.
All moving elements of the assembly must operate freely without any evidence of binding.

Apply Lactite ™ 245 when reataching screws to the Flipper Stop Assembly, the Soienoid Bracket, and the Flipper Bushing.

2-13
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Part Number

B-13104-L
SW-1A-184
4701-00002-00
4105-01019-10
4008-01079-05
4701-00003-00
01-8375
20-6516
4010-01066-06
4701-00004-00
A-12360
FL-11629
03-7066-5
01-7695
4006-01017-04
10-364
4006-01005-06
4406-01117-00

Description

Flipper Base Assembly, Left 18  A-15848-L
Switch Assembly a)  A-17050-L
Lockwasher #8 Split b) A-15847

Sh. Metal Screw, #5 x 5/8” c) 02-4678

Mach. Screw, 8-32 x 5/18” d) 4010-01086-14
Lockwasher #8 Split e) 4700-00023-00
Switch Mounting Brackst f)  4701-00004-00
Speednut, Tinnerman g)  4410-01132-00
Cap Screw, 10-32 x 3/8" 19 23-8577
Lockwasher #10 Split 20  03-7568

A-15849-L-2
Flipper Assembly

item Part Number

Flipper Stop Assembly

Flipper Coil, Blue
Coil Tubing
Solenoid Brackst

Mach. Screw, 6-32 x t/4"

Spring
Mach. Screw, 6-32 x 3/8" 21 23-6695
Nut 6-32 Hex. 22 20-9250-6

Associated Parts:

{Not Shown)

2-14

Description

Crank Link Assembly, Left
Flipper Crank Assembly, Leit
Flipper Link Assembly

Link Spacer Bushing

Cap Screw, 10-32 x 7/8"

. Flat Washer, 5/8 x 13/64 x 16ga.

Lockwasher #10 Split
Nut 10-32 ESN
Bumper Plug, 5/8"
Flipper Bushing

Flipper Rubber Ring, Red
Flipper w/Shatit, Yellow

3




ftem Part Number

(DCD‘\JO‘)mU'I-I-‘-WI\)—‘-

10
1A
12
13
14
15

B-13104-R
A-15848-R
A-12380
04-10038
FL-11629
03-7066-5
01-7695
10-364
SW-1A-194
20-6516
23-6577
4105-01019-10
4701-00002-00
4010-01066-06
4701-00004-00
4006-01005-06

A-19945
Flipper Assembly

Description

Flipper Bracket Sub-Assy.
Crank Link Assembly, Right
Flipper Stop Bracket Assy.
Bushing Sleeve Assembly
Flipper Coil Assembly, Blue
Coil Tubing

Solenoid Bracket

Spring

Switch Assembly
Tinnerman Speednut

Plug Bumper

Sh. Metal Screw, #5 x 5/8"
Lockwasher #6 Split

Cap Screw, #10-32 x 3/8"
Lockwasher #10 Spilit
Mach. Screw, #6-32 x 3/8"

Item

16
17
18
19
20

Part Number

4406-01117-00
4006-01017-04
4008-01079-05
01-9375

4701-00003-00

Associated Parts:
{Not Shown)

21
22

23-6695
20-10136.1-6

Description

Nut 6-32 Hex.

Mach. Screw, #6-32x1/4"
Mach. Screw, #8-32x5/16"
Switch Mounting Bracket
Lockwasher #8 Split

Flipper Rubber Ring, Red
Flipper w/Shaft-Long {Yellow)




Item

SO AW -

Part Number

02-2364
A-17810
A-12664
12-6227
4700-00030-00
03-808%
20-8716-5

A-17811

Kicker Arm (Slingshot) Assembly

Description

Coil Plunger

Mounting Bracket Assembly
Kicker Crank Assembly
Hairpin Clip

FW, 17/64 x 1/2 x 15ga.
Armature Link

Rell Pin, 1/8 x 7/16"

Associated Parts for Right & Left Kickers:

Item Part Number

8 B-9362-L-2

B-9362-R-3
a) A-17808
b) 01-8-508-S

c)  4008-01017-06
d)  4406-01119-00
e} AE-26-1200
fy  03-7066

9 10-128

2-16

Description

Coil & Bracket Assy., Left
Coil & Bracket Assy., Right
Bracket & Stop Assembly
Coil Retaining Bracket
Mach. Screw, 6-32 x 3/8"
Nut, 6-32 ESN

Coil Assembly

Coil Tubing

Spring




A-19963
Outhole Ball Trough Assembly

tem Part Number Description Item Part Number Description
1 A-16809-2 Balf Trough Welded Assy. 11 4008-01017-05  Mach. Screw, 8-32 x 5/16"
2 01-11587 Ball Trough Front 12 4408-01119-00 Nut 8-32 ESN
3  A-6306-2 Bell Armature Assembly 13 4008-01017-06  Mach. Screw, 8-32 x 3/8"
4 AE-26-1500 Coil Assembly 14 23-6702 Bumper Plug
5 01-8-508-T Solenoid Assembly 15 A-18617-1 Trough IRED LED PCB Assembly
6 03-7067-5 Coil Tubing 16 A-18618-1 Trough IRED Transistor PCB Assy.
7 10-135 Spring 17 40086-01003-10  Mach. Screw, 6-32 x 5/8" SEMS ‘
8 23-6420 Rubber Grommet 18 23-6626 Rubber Grommet i
9 03-8523 Insulator 19 4700-00004-00 Flat Washer, 9/64 x 7/16 x 21 ga.
10 01-11586 Coil Mounting Bracket 20 02-4975 Bushing

2-17




A-19965
Ball Popper Assembly

Item Part Number

OO, WK =

04-10013
AE-23-800
03-7067-5
10-135
A-17767
23-6420
A-16858
4408-01119-00
4106-01013-06
A-16908
A-16909
H-20157
H-18523
4004-01003-05

\
N
RN
\

Description

Ball Popper Sub-Assembly
Coil Assembly

Coil Tubing

Solenoid Spring

Bell Armature Assembly
Rubber Grommet

Mounting Bracket

Nut #8-32 ESN

Sh. Metal Screw, #6 x 3/8"
LED Assembly - RTV (2)
Photo Transistor Assy. - RTV (2)
Cable

Cable

Mach. Screw, #4-40 x 5/16”

2-18
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Item

WO~ ®NWU Wi —

Part Number

03-8750
A-14617
4408-01119-00
A-11397
AE-26-1200
01-8413
03-7066-4
A-11388-2
4700-00072-00
10-392
20-8712-25
01-10183
4006-01003-03
03-8034
4010-01025-14
07-6688-17N
10-433

A-14615
1-Bank Drop Target Assembly

Description

Target, Flush

Bracket & Post Assembly

Nut #8 ESNA

Stop Bracket Assembly

Coil Assembly

Bracket & Coil Mounting

Coil Tubing

Plate & Reset Plate Assembly

Flat Washer, 17/64 x 1/2 x 22ga.

Spring - Compression
Truarc “E" Retaining Ring
Switch Bracket

Mach, Screw, 6-32 x 3/16"
Stop Single Target

Mach. Screw, 10-32 x 7/8"
Rivet, 5/32 x 7/32"

Spring, Extension

Item

NN — —
— O wm
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T et e N et T et et et
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Part Number

5070-08054-00
5647-12693-31
C1-8600
4002-01105-10
01-8240
A-14908
01-8647-L
A-15821
A-14913
10-363
SM1-28-600
4006-01003-03
4700-00089-00
4701-00003-00

4008-01005-068BR

03-8630
4700-00003-00

Description

Diode 1N4001

Mini Micro Switch

Switch Insulator

Mach. Screw, 2-56 x 5/8"

Nut Plate

Target K/Down Assembly
Actuator

Armature Sub-Assembly
Frame & Eyelet Assembly
Extension Spring

Ceil Assembly

Mach. Screw, 6-32 x 3/18"

Flat Washer, 11/64x7/16x16ga.
Lockwasher #8 Split

Mach. Screw, 8-32 x 3/8"
Actuator Guide

Flat Washer, 1/8 x 9/32 x 21ga.




Part Number

A-20143
A-20141
02-5176
01-13910
SM-30-1100-DC
10-424
03-8486
4006-01017-05
A-13735
A-20140
04-10098
40086-01017-05

A-20144
Skull Base Assembly

Description

Skull Pin Assembly

Mouth Rivet Assembly
Skull Pivot Pin

Skull Base Piate

Coil Assembly

Spring - Compression
Flange - Centering

Mach. Screw, 6-32 x 5/16"
Coil Bracket Assembly
Lamp Plate Assembly
Back Cover - Skull

Mach. Screw, 6-32 x 5/16”

2-20

ltem Part Number
5 04-10064
6 H-20164
7 17-1116-3
a8 03-7520-2

Associated Assemblies:

9 A-20142
10 4006-01017-05

Description

Lamp Plate Riser
Cable

Yellow Jumper 3"
Tie-Wrap Nylon 3-7/8"

Skull Assembly
Mach. Screw, 6-32 Phillips
Drive Round Head SEMS

1"

—



A-20033
Back Panel Assembly

@\ . pace / s

o]
-

o @/ o g

L —
@ BLL/GRY :"@
[ . ey
REAR VIEW \
item Part Number Description ltem Part Number Description
1 04-10052.1 Back Panel - Playfield 9 4008-01113-08  Mach. Screw, #8-32 x 1/2"
2 A-20034 Opto-Mag. Bracket Assy. 10  03-7655-4 Cable Clamp, 1/4”
3 H-20154 Cable 11 03-7655-8 Cable Clamp, 1/2”
4  03-8149-9 Playfieid Insert, Tr. Red 12 20-10197 Coil Magnet/Breaker
5 C-13337 Single Flasher Lamp Assy. 13 20-10197-1 Coil Magnet/Breaker
6 01-12569 Gusset Bracket 14 20-10197-2 Coil Magnet/Breaker
7 20-9612 Wave Spring Washer 15 03-9404 Cable Cover
8  4808-01175-08 E-P #8-32 x 1/2” Ind. P-HWH

2-21




A-15361

Tilt Mechanism Assembly

Item

B bW =

7
8

B-10686-1

Part Number

A-15360
01-3444
01-3445
03-8668
12-6231
4006-01113-06

Associated Parts:

20-8502-A
4406-01120-00

Knocker Assembly

tem

W~ FWU LW -
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Part Number

A-5387
01-11273
AE-23-800
01-8-508-T
23-6420
4008-01017-04
H-11835
03-7067-5

Description

Mount Plate

Bracket, Tilt Upper
Bracket, Tilt Lower

Pendulum
Plumb Bob Wire

Mach. Screw, 6-32 x 3/8"

Plumb Bob
Wing Nut (2)

Description

Coil Plunger Assembly
Mounting Bracket Assembly
Coil Sub-Assembly

Coil Retaining Bracket
Rubber Grommet

Mach. Screw, 8/32 x 1/4"

Knocker Cable
Coil Tubing

Y

ul\




A-14525
Kicker Bracket Assembly

Item Part Number Description
7
1 A-6306-2 Bell Armature Assembly
2  A-14526 Kicker Mounting Bracket Assy.
3 01-8-508-T Solenoid Bracket
’ 4 10-135 Solenoid Spring
© 5 23-8420 Rubber Grommet
6  AE-23-800 Coil Assembly
7  03-7067-5 Coil Tubing
8  4008-01017-04 Mach. Screw, #8-32 x 1/4”
9  03-8523 Insulator
B-11873

Bottom Arch Kicker Assembly

ltem Part Number Description

e 1 A-6306-2 Bell Armature Assembly
A 2  AE-23-800 Coil Sub-Assembly

@_\ - > e 3 01-11273  Mounting Bracket

L \J 4  01-8-508-T Solencid Bracket

5 03-7067-5 Coil Tubing
¢ 6 10-135 Solenoid Spring

e t & 7 23-8420 Rubber Grommet

f D5 8 4008-01017-04 Mach. Screw, 8-32 x 1/4”

\ / 9  03-8523 Insulator

({
&
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A-20134
Eject Assembiy

ltem Part Number Description

1 01-13899 Bracket

2 23-6420 Rubber Grommet

3 A-15371 Plunger Assembiy

4 10-135 Spring

5 03-7067-5 Coil Tubing

6 01-8-508-T Solenoid Bracket

7 4008-01017-04 Mach. Screw, 8-32 x 1/4"
8 AE-27-1200 Coil Assembly

2-24



A-20181-1 Pivot Assembly - Right
A-20181-2 Pivot Assembly - Left

Shown: A-20181-2 Pivot Assembly - Left

item Part Number Decription

1 01-13921 Pivot Bracket

2 02-5178 Pivat Pin

3  10-501 Spring - Compression

4  20-8712-62 “E” Retaining Ring

5 4700-00109-00  Flat Washer, 5/8 x 1 x 20ga.

04-10084.1
Pin Plate Weldment

ltem Part Number Decription

1 02-5179 Stay Arm Pin
2 01-13915.1 Stay Arm Plate

2-25
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Posts
. g
€2 24020 02-3905 02-4424-2 ﬂ O
|| Support Post Bumper Post #8 WS | Post #6-32/48-32
J .
T 0244251 &L 02-4659-1 02-4660
.- Post#8-32/#8-32 i“) Mini-Post Mini-Post Single Bumper
! _
( =
N |
E__/ 02_-5197 02-4842 H] 02-5201-1 )
I Adjusting Post Bumper Post Standoff, 8-32x1/4" Hex.
tj ‘
z !
U

1%

‘ 02-5173-1 E 02-4972-2 (S)  02-5048-3

| Post #6-32/8-32 x 4.50" «fﬁ 5/16" Hex. Standoff, 3.50" M-F Spacer, 1.53"

; 02-4972-3 02-5048-4

| 5/16” Hex. Standoff, 4" M-F Spacer, 1.74”
02-4972-4 02-5048-5
5/16" Hex. Standoff, 4.75" M-F Spacer, 3.05"

i

i

|

| ;

- ¥ -

i =

! -

%=~ (03-8044-13 03-8130-13 03-8319-13

F_J\ Mini-Post, Clear i~ Double Post Post #8 Starred
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Unique Parts
Backbox
A-16217-50025 Sound Board Assembly
P A-17651-50025 WPC CPU Board Assembly
i A-19985 Speaker/Display Assembly
04-10012-50025 Backbox, Wood
Insert Panel
H-201861 Insert Cable
11-50025-IN Wood Insert Panel
Playfield
A-19945 Flipper Assembly, Upper Right (Long Shait) H-20151.1 Playfield Lamp Cable
A-19948 Underside Trough Assembly H-20152 Playfield Solenoid Cable
A-19952 2-Position Stationary Target H-20153 Playfield Opto Cable
A-19962 Ramp Assembly #2 01-137592 Ball Guide #1
A-19965 Ball Popper Assembly 01-13760 Ball Guide #2
A-20031 Ramp Assembly #1 01-13762 Ball Guide #4
A-20033 Back Panel Assembly 01-13763 Ball Guide #5
A-20041-1 12-Lamp PCB & Spacer Assembly 01-13764 Ball Guide #6
A-20042-1 3-Lamp PCB & Spacer Assembly 01-13765.1 Ball Guide #7
A-20043-1 15-Lamp & 1-Lamp PCB & Spacer Assy. 01-13766 Ball Guide #8
A-20044-1 8-Lamp PCB & spacer Assembly 01-13767 Ball Guide #9
A-20074 Spin Target Assembly 01-13769 Ball Guide #12
A-20078 Left Wire Ramp & Switch Assembly 01-13825.1 Ball Deflect Plate
A-20134 Eject Assembly 01-13893.1 Upper Housing Assembly
A-20142 Skull Assembly 01-13802 Ball Guide #15
A-20144 Skull Base Assembly 01-13904.2 Ramp Ball Guide Guard
A-20181-1 Pivot Bracket Assembly, Right 01-13938 Skull Guide Cover
A-20181-2 Pivot Bracket Assembly, Left 02-5173-1 Post M-M 6-32/8-32 x 4.5"
A-20187 Ball Hang Up Brackst Assembly 02-5174 Skull Standoff
A-20202 Drop Target & Decal Assembly 02-5201-1 Post Standoff 8-32 x 2"-1/4” Hex.
A-20203 Catcher Ramp Assembly 04-10027.1 Snorkel Assembly
A-20215 Gate & Bracket Assembiy 04-10084.1 Pin Plate Weldment
A-20221 - A-20230 Playfield Plastic Assembly 20-10136-6 Flipper w/Long Shaft, Yellow
A-20233 Lamp/Reflector & Bracket Assembly 31-2325-20 Playfield Plastic
A-20241 Elock & Plastic Assembly 31-2325-37 Playfield Plastic
A-20412 Catcher Ramp & Decal Assembly 36-50025 Playfield Hardcoat, Screened
H-20150 Playfield Switch Cable
Cabinet
H-20162 Cabinet Switch/Lamp Cabte
03-9366.1 Switch Disk
03-9367 Switch Spacer
01-13918.3 Stay Arm, Tube
11-1230 Wood Cabinet
20-9663-B-8 Push Button, Large Round (Red)




A-17540
Universal Power Interface Assembly

Item Part Number

1 01-12293.1

2 4406-01128-00
3 01-12294

4 5642-13935-00
5 5733-12863-00
6 5851-13867-00
7 03-8712

8 5016-12978-00
9 4006-01003-10
10 H-17692

11 H-17543

12 H-17546

13 H-17545

o

00

|
|

[+ Xo

||"
|
&
L]
Q

o]

Desecription

FPower Control Chassis Box

Nut #6-32 KEPS

Switch Mounting Plate Assembly
Power Switch

Fuse Holder Panel

Qutlet-IEC Conn. 237 Socket
Strain Relief Bushing

Thermistor 8A., 2.5R25

Mach. Screw, #6-32 x 5/8"
Jumper Cable Neutral Sw/1FC
Hot Jumper Black Cable

Jumper Interface Hot Black Cable
Jumper Switch/Fuse Black Cable

2-28

ltem

14
15
16
17
18
19
20
21
22
23

25

TCP VIEw

Part Number

H-17542
5797-13940-01
01-10623
01-12299
RM-21-06
5822-13865-00
H-18050
03-7933
20-9682-1
5102-13864-00
01-12292
4004-01003-05

SiDE ViEw

Description

Ground Jumper Gm/Yel Cable
Jumper Cahle

Insulator, Thermistor
Insulator, Terminat Strip

#18 Vinyl Fgls

Terminal Strip 3-CKT 2-Mtg.
Jurnper Cable, Transformer Prog.
Ty-Wrap Nylan

Boot w/9-32 Dia. Hole

Line Filter wiEC Connector
Line Filter Chassis Box

Mach. Screw, #4-40 x 5/16"

kg

T ——————————————————.



Universal Power Interface/Cordset Application Chart

UNIVERSAL PWR.| VOLTAGLE |SAMP BAMFJLﬁ?ﬂ—IPOWER

COUNTRY INTERFACE | PROGRAMMING | FUSE/| FUSE/| Sl | ADAPTER CORCSET
ASSEMBLY | JUMP CA3LE |LABEL|LABEL! ca | CORD

o
c

13273-C0

1327 7-00

A-17540
FUSE
FUSE
16-9670
L. ABEL
16-9669
SC-13276-00
5890 13778 00
A 1717

5850-13P72-00

15850~

573(-03651-00

H-17837-1
H-17837-2
H-1/837-3
H-17837-4
$850-14052 G0

0850-13274-0C
D8Z0-13P75-00

o8
5831

>
>

UNTTED STATES
CANATA

TALWAN

ME X:C0

CENTRAL AMERICA
SOLUTH KOREA
PUERTD RICG
AUSTRIA

371 GIUM
FINLAND
FRANCE
GREECL
HOLLAND
HUNGARY

NE THERL ANDS
NETH. ANTILLES
NORWAY

PLLAND

PERTUGAL
SPATN

s | > | 2 | | 5 | > | » |3730-09252°0GC

Ry x| x| x| | X |5850-13271-00

PR | W x| X
P XXX x| X

SWEDEN
TURKEY
WEST GERMANY

R I . O O D O - O = O - (- S S A - [ L -4

CUNITED KINGDOM
[RELAND

HENG KONG
| DENMARK

ITa_y
CHLET

PEOPLE'S RER. OF C-NA
 SWITZERLAND
AUSTRA_IA
NEW ZEALAND
ARGENTING
LAPAN

A G I SRR O I O O O O T T T O - - - - -~ - -G - -~ S0 [ I -~ (" - C Ol -l "4
O 2 2| K 2| 2| X XX XX x| x| X=X x| x| x| X
P X | XXX | XXX XXX | XX | X | X | [X|>x|>x|x|*x|x|>x|=x|[>x]|x]|x

PUN PO 2| X 2 2 > 5| X X | X x| X[ x| x| x| XXX x| x| X

PO XM R | X X XX x| M| x| M x| x| x| x| xIxx x| x| x| x
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Item

MAp Wz
e

@D ~m

10
11
12
13

15
16

18

19

21
22

Part Number

A-14525
A-13204-50025
12-6842
01-132731
A-14876-R-3
20-9250-6
01-13769
A-20224
A-17811
A-17801
A-20215
12-7258
A-20241
A-18952
A-19965
04-10027.1
02-5048-5
02-5048-3
A-19945
20-10136.1-8
47Q0-00072-00
A-20031
A-20213
02-5173-1
01-13778
A-18962
A-20069-1
12-6909-2
A-20068
12-7279
01-13766
01-13767
A-20069
12-6909-2
A-20033
A-20034
02-4972-4
01-12613
04-10076
02-4972-3
01-13762
01-13763
01-13764
A-20142
A-20144
01-13883
02-4972-2
A-20109
12-7279
A-20203
A-20187
02-5048-3
A-20202
01-13904.2
01-13855
A-20074
A-20212

Upper Playfield Parts

Description

Autoplunger

Bottorn Arch Assembly
Bottom Arch Fence
Bottorn Arch Ball Guide
Flipper Assembly

Shaft & Paddle

Ball Guide #12

Right Flipper Ball Guide
Slingshot Assembly
Switch Assembly

Ball Gate

Right Wire Ramp

Block & Plastic Assembly
2-position Switch Assembly
Ball Popper

Snorkel Assembly

Post

Post

Flipper Assembly

Shaft & Paddle {long)
Flat Washer

Ramp Assembly #1
Switch Sign

Post

Ramp Flap

Ramp Assembly #2
Gate & Switch Assembiy
Wireform

Switch Gate & Bracket
Wireform

Ball Guide #8

Ball Guide #9

Switch Gate & Bracket
Wireform

Back Panel Assembly
Opto Mounting Bracket
Post

Ball Deflector

Ramp Catcher

Post

Ball Guide #4

Ball Guide #5

Ball Guide #6

Skull Assembly

Skull Base Assembly
Upper Housing

Post

Switch Gate & Bracket
Wireform

Catcher Ramp Assembly
Ball Hangup & Plastic Assy
Post

Drop Target

Ramp Guard Balt Guide
Ramp Flap

Spin Target

Spinner Sign

Item Part Number

48 A-20134
49 01-13902
50 12-6466-20
51 01-13760

52 A-20078
53 02-5048-1
54 A-20233
01-13581
55 01-13759
56 B-11873
57 A-15849-L-2
20-9250-6
58 A-20225
58 A-17811
A-17801

60 01-13862.1
61 01-13665.1

Miscellaneocus
03-8633
03-9362
03-9403-1
03-9403-2
20-6500
20-9691
36-50025

Description

Eject Assembly
Ball Guide #15
Wireform

Ball Guide #2

Left Wire Ramp
Post

Reflector & Brackst
Reflector

Ball Guide #1
Kickback

Flipper Assembly
Shaft & Paddle

Left Flipper Ball Guide
Slingshot Assembly
Switch Assembly
Ramp Strap

Ball Guide #7

Bubble Level Mount

Plastic Mountain

Full Playfield Mylar*

Ball Drop Area Mylars (3)
Steel Balls (4)

Bubble Level

Screened Hardcoat Playfield

*The NO FEAR hardcoat piayfield does not require

a fuil mylar.

However, mylars can be purchased

through your local Williams distributor.
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Upper Playfield Parts
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Item Part Number

O~ W =

10
11
12
13
14
15
16
17
18
19
20

01-8211
01-11781
A-19963
A-14876-R-3
A-15849-1-2
A-17223
A-20043
A-17811
B-9362-R-3
A-20042
A-15965
A-19948
A-19945
A-20181-1
A-20181-2
A-14615
A-20041
A-20134
A-20044
04-10084.1
A-17811
B-9362-L-2

Lower Playfield Parts

Description

Plfd. Hanger Brack,et Assy. (2)
l.eg Suppoert (2)

Quthole Ball Trough Assy.
Flipper Assembly, Lwr. Right
Flipper Assembly, Lwr. Left
16-Opto PCB & Bracket Assy.
16-Lamp Board Assembly
Kicker Arm {Slingshot) Assy.
Coil & Bracket Assy., Right
3-Lamp Board Assembly

Ball Popper Assembly
Underside Ball Trough Assy.
Flipper Assembly, Upper Right
Pivot Assembly, Right

Pivot Assembly, Left

1-Bank Drop Target Assembly
12-Lamp PCB Assembly

Eject Assembly

B-Lamp Board Assembly

Pin Plate Weldment

Kicker Arm (Slingshot) Assy.
Coil & Bracket Assy., Left
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l 1‘
Ramps
tem Part Number Description e = y — ——_—_—

1 A-20031 Ramp #1 Assembly ~
A-20069-1 Gate & Switch Assembly T M F
A-20109 Switch Gate & Bracket Assy. /5\ -
A-16909 RTV Opto Photo Transistor ~ \ 7/ ™
A-16808 RTV Opto LED Assembly 0
H-20156.1 Ramp Cable
A-20243 Cover Assembly b 8
31-2333-1 Decal @\ ‘- :
31-2333-3 Decal ) z,
31-2333-4 Decal . =
31-2334-4 Decal - Top
03-8044-13 Mini Post, Clear JL B

2 12-7258.1 Wire Ramp, Right @/.a;m

3 A-19962 Ramp #2 Assembly @_/”’
31-2333-2 Decal - Ramp
A-20069 Switch Gate & Brkt. Assy. i
A-20068 Switch Gate & Brkt Assy. ;

4 A-20203 Catcher Ramp Assembly L,

3 A-20412 Catcher Ramp w/Decals
31-2334-1 Decal i
31-2334-2 Decal 1= ﬂ

6 A-20078 Wire Ramp, Left | %t

5647-12693-13 Mini Micro Switch
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Lamp Matrix Table

YELLOW (B+)7@, B RFD

COLLMN 2 3 4 5 & | 7 | 8
|
Yellow— Yellow— Yellow— | Yellow— Yellow - Yellow--  Yellow— & Yelow -
Brown Red Crange Black Green Blue vioet  Groy
J137—1 J137-2 1 g137-3 1 J137-4 © (137-5 . JI137-6| J'37-71 J137-9
ROW Q98 Qg7 ' qoag 095 Q9& © Q93 092 297
|
Red~Brown RACEWAY | NO LEFT LIGHT CSHOOT
s134-1 AWARD 3 | FEAR SKULL | TRACK RACEWAY TUBE KICKBACK  AGA'™N
Q90 ‘ QT :
i 11 2° 31 41 51 61 7" 81
Red-Black
Ji34-7 RACEWAY RACEWAY | RIGHT FIRST LEFT VIDEQ P LIGH™T COLEFT
Q89 AWARD 2 AWARD 4 TRACK 2LACE RAMP | NMODE «|ICKHEACK COSKULL
; TURN . BOTTON EvL
z 12 22 32 a2 52 62 72 82 |
Red—Orange | I raceway | RACEWAY | CENTER | second | suser RiGHT RIGT SUMP
J134—4 AWARD 1 | AWARD 5 | JACKPOT | PLACE SPINNER | RAMP FLIPPER NOW
Q88 : WIN _ANE .
3 13 23 33 43 53 53 73 g3 |
?fg;vﬁ”ow LEFT OVER| RIGHT _ EXTRA, THIRD LEFT RIGHT RIGAHT SUPER
- THE EDGE | OVER THE| gal L PLACE RAMP RAVP QUTLANE JACKPQT
GB7 EDGE START TURN
4 14 24 34 44 54 . 64 74 84
Red-Green START LEFT RIGHT i RiG-1
J134-6 DIRT AR CHALLENGE | SK¥DIVE RAMP RAMP HAIR=IN SKLLL
Q87 ! L WIN START ers
5 15 25 35 45 551 85 75 85
Rec—Blue R CENTER DRD®> HILL LEFT QAL"
o
J134-7 ASPHALT SNOW LDCK JACKPOT | CLIMB FUPPER  : DOWNHILL | _AUNCH
086 LANE ,
6 16 26 36 46 | 56, 66 76 86
Red- Violet ‘ I
J134-8 NO FEAR RIGHT CRO> LEFT BUY N
. LIMITS FEST AUTOFIRE | LoCK SCREAMER | OUTLAND | SUMMT SUTON
G284 (2) : |
7 17 27 37, 47 57 67 77 87
Red—Gray
Ji134-9 . MEET LCFT LEFT NOT RIiGHT START
083 WATER YOUR HURRY AUTOFIRE | USED K CKBACK | HURRY 3UTTON
MAKER Jp (23 . ] ur :
o] 18 28 358 48 | 58 68 /8" E)
JiIXX = PCWER DRIVER BOARD
2-34
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Lamp Locations
Item Bulb Lamp Assy Description
No. Number Number N
11 24-8768  A-20043 Raceway Awd. 3 . /@?j
12 24-8768  A-20043 Raceway Awd. 2
13 24-8768  A-20043 Raceway Awd. 1 Wi /@
14 24-8768  A-20043 Lt. Over the Edge Ry
15 24-8768  A-20043 Dirt '
16 24-8768  A-20043 Asphalt /‘@
17 24-8768  A-20043 No Limits e
18 24-8768  A-20043 Water y\\ja
21 24-8768  A-20043 No Fear | =
22 24-8768  A-20043 Raceway Awd. 4 P 55
23 24-8768 A-20043 Raceway Awd. 5
24 24-8768  A-20043 Rt. Over the Edge /(/ 0)
25 24-8768  A-20043 Air i g
26 24-8768  A-20043 Snow @ i ~
27 24-8768  A-20043 Fear Fest o2 T 7
28 24-8768 A-20043 Meet Your Maker L
31 24-8768 A-20041 Skuil
32 24-8768  A-20041 Right Track @/ ! N
33 24-8768  A-20041 Center Jackpot :
34 24-8768  A-20041 Extra Ball
35 24-8768  A-20041 Start Challenge
36 24-8768  A-20041 Center Lock
37 24-6549 A-17835 Right Autofire (2)
38 24-8768 B-12224 Left Hurry Up
4 24-8768  A-20041 Left Track
42 24-8768  A-20041 First Place \
43 24-8768  A-20041 Second Place 7
44 24-B768  A-20041 Third Place
45 24-6549  A-17807 Skydive
46 24-8768  A-20041 Drop Jackpot
47 24-8768  A-20041 Drop Lock
48 24-6549  A-17835 Left Autofire {2)
51 24-8768  A-20044 Raceway
52 24-B768  A-20044 Left Ramp Turn
53 24-8768  A-20044 Super Spinner
54 24-8768 A-20044 Left Ramp Start
55 24-8768  A-20044 Left Ramp Win
56 24-B768  A-20044 Hill Climb
57 24-8768  A-20044 Screamer ‘
58 NOT USED SR |
61 24-6549  A-17807 Tube i
62 24-8768  A-20044 Video Mode _@ ; @ ‘
63 24-8768  A-20042 Right Ramp Win -
64  24-8768 A-20042 Right Ramp Tum Cobnet Show For Reference
65 24-8768  A-20042 Right Ramp Start
66 24-6549 A-17835 Left Flipper Lane
67 24-6549  A-17807 Left Outiane Hem Bulb Lamp Assy  Description
68 24-6549  A-17835 Kickback No Number Number
71 24-6543  A-17835 Light Kickbck Top 81  24-8549  A-17807 Shoot Again
72 24-6549 A-17835 Light Kickbck Bttm 82 246549 0440083  Lofi Skir Bve
73 24-6549 A-17835 Right Flipper Lane 83 oamres  B.120oa Jump Now Y
74 246549 A-17835  Right Outlane 84  24-8768  B-12224 Super Jackpot
75 246549 A-17807  Hairpin 85  24.6549 04-10083  Right Skull Eye
76  24-6549 A-17835 Downbill 8 50.9663.8-8  Ball Launch
76 aaesds 763 RightHuryUp 87w 20966318 Buyn Buton
24-6549 = #44 BULB
24-8768 = #555 BULS
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Switch Matrix Table

WHITE N_G‘ (O—— GREEN

COLUMN 1 2 3 4 i 5 5 7 8
Dedicated Green— | Green— | Green~ | Green— | Green— |Green— Green~ | Green— Flipper
a ded Brown Red Orange | Yellow Black Blue Violet Groy Crounded
rounae J207-1  |J207-2 |J207-3 J207-4 | J207-5 |J207-6 | Jp07-7 | J207-9 o
Switches ROW J20-18 1U20-17 |U20-16 |U20-15 | U20—14 |U20~13 | (20-12 | U20—11 Switches
Org-8rn White—Brown BALL SLAM ROUGH |, RGHT BROP caret i noT NGT Blockf]Green
J205-1 J208-1 LAUNCH TILT STACK |. POCPPER '| TARGEY HOLE USED UsEn J806— )
Left Coin U18—11 1 . : ':o(;vesr Right
C . £.U.5. —
crute gl I 11 21 31 a1 51 51 71 81 X
Org—Red White - Red NOT COIN CIROUGH | RIGHT NOT LEFT NOT NOT %“OE *V{F’}e‘-
J205-2 J209-2 LSED DOCR A POPPER | USED (dap USED USED o1
Center Coin | {U'8~9 CLOSED (RicHTy |20 l(.)o\g'er Right
Chute ol | o 12 27 2 e 52 B2 72 sz| [7° £z
Org—~Blk White—Oronge || STaRT BUY TROUGH NOT NOT LEFT NOT NOT Biocﬁkaiue
J205-3 JZ09-3 BUTTON | EXTRA 2 usED” 1 UseD RAMP USED USED J906-3
Right Coin U18-5 BALL T A ENTER IEO(\;S; Left
Chute  paf |3 13 230 .33 43 53 63 73 EH
Org-Yel white—velow || PLUMB | Awars | TReUGH C | NGE. | LeFT LEFT NOT NoT B‘UB‘GZFC.’Y.
J205-4 12094 BOB TILT | CLOSED |3 USED WIREFORM | RAMP USED USED 4905-2 0 ¢
éth Coin U187 L MIDDLE ém?er Left
B | 14 L R L 54 B4 74 2 I
e . RS vy
?5%5_? White—Green | spooTER TROUGH- |~ NOT | neR NOT NOT NOT ?s;%%k :D'et
J209-5 LANE KICKBACK |. ¢ . . USED LooP USED USED USED -,
Yormat st U19-11 R Upper Right
el ISR £.0.5
05y 5 15 25 45 55 65 75 85 _F5
%gg?‘; White - Blue SPINNER | LEFT Wt | ler ] Lokt RIGHT NOT NOT Bg%cg“;e”""‘
J209-7 RETURN 1 USED MAGNET .| KICKBACK | Ramp USED USED 9053
Normal - fest U15-9 “ ] BOTTOM | ENTER quer .
oume  Dowr . Cplo
Dowr sl | & 16 26 w46 56 66 76 gs| |-* F&
,V' . .
5)5%5—%) white—Violet RIGHT LEFT CENTER | CENTER LIGHT RIGHT NOT NOT Black—Groy
J205-8 OUTLANE | SLINGSHOT| TROUGH . "{ -MAGNET. | KICKBACK | RAMP USED USED JO0B -5
Vome 1o ute-5 ENTER ST Top EXIT Upper Left
v 07| |7 17 27| 37 47 57 67 77 g7 €05 r7
Org—Gry Write—Cray B Black—Blue.
e i RIGHT RIGHT LEFT RIGHT RIGHT NOT NOT NOT ue.
J205-3 J205-9 RETRUN | SLNGSHOT] TROUGH.- | MAGNET ° | Logp USED [ USED | USED U905 -5
g:;mu: Eef: U1g--7 ENTER - Upper Left
s ater ¥ - Opt
o o] | 8 15 28] 38| g 58! 68{ 78 S [
J2XX = CPU BOARD; JIXX = FLIPTRONIC || BOARD f:] = OFTG, TYRICALLY CLOSED
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31
32
33
34
35

36
37

38
41
42
43
44
45
46
47
48

51
52

Switch Part
Number
SW-1A-164
A-17316
SW-1A-194
A-17316
SW-1A-194
A-17316

20-9663-B-8

20-9663-1
A-15361

A-18973
5647-12693-24
5647-12693-19
5647-12693-19
A-17238
5643-09268-00
20-9663-18
5643-09112-00
5647-12693-19
5647-12693-19
A-17800 {Kick)
A-17794 (Score)
A-17800 (Kick)
A-17794 (Score)
A-18617-1 (LED)
A-18618-1 (Trans.)
A-18617-1 (LED)
A-18618-1 (Trans.)
A-18617-1 {LED)
A-18618-1 (Trans.)
A-18617-1 (LED)
A-18618-1 {Trans.)
A-18617-1 (LED)
A-18618-1 (Trans.)

A-16908 (LED)
A-16909 (Trans.)
A-16908 (LED)
A-16909 (Trans.)
A-16908 (LED)
A-16909 (Trans.)
A-16908 (LED)
A-18909 (Trans.)

A-16908 (LED)
A-16909 (Trans.)
A-16908 (LED)
A-16909 (Trans.)
A-16908 (LED)
A-16909 (Trans.)
5647-12693-31

Switch Locations

Description

Lwr Right Flipper E.O.S.

Lwr Right Flipper Cab.

Lwr Left Flipper E.O.S.

Lwr Left Flipper Cab.

Upr Right Flipper E.O.5.

Upr Right Flipper Cab.
NOT USED

NOT USED

Ball Launch

NQOT USED

Start Button
Plumb Bob Tilt*
Shooter Lane
Spinner

Right Qutlane
Right Return

Slam Tilt*

Coin Door Closed*
Buy Extra Ball
Always Closed*
Kickback

Left Returmn

Left Slingshot

Right Slingshot
Trough Stack
Trough 1 (Right)
Trough 2
Trough 3
Trough 4

NOT USED
Center Trough Enter

Left Trough Enter
Right Popper 1
Right Popper 2
NOT USED

NOT USED

NOT USED

Left Magnet
Center Magnst

Right Magnet

Crop Target
NOT USED

ekl LA

ltem
No.

67

5508006 &b

(11}

Switch Part
Number

5647-12693-13
5647-12693-19
SW-1A-170-15
SW-1A-170-15
5647-12693-19
5647-12133-11
5647-12693-19
5647-12693-24
5647-12683-11

5647-12683-24
5647-12693-11

i
Le

abinet shown for refereace only

Description

NOT USED

Left Wireform
Inner Loop

Light Kickback Bottorn
Light Kickback Top
Right Loop

Eject Hole

Left Loop

Left Ramp Enter
Left Ramp Middie
NOT USED

Right Ramp Enter
Right Ramp Exit

68 through 88 are NOT USED
* Not Shown
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Solenoid/Flashlamp Table

" .
SO FLNCTICN Psourng o VOLTAGE CONNICTIONS DRVE:  J3IVE CONNICTIONS | 3R ISCLANQID PART NUWB:R
NG | rvar XisTOR [ WRE  IFLASHLAMP TYPL p

. PLAYFIELD  BACKBUX  CABINET PAYFELD  BACKBOX  CABNCT PLAYMLELD BACKEOX

oo LESOTPOPPIR liigh_ Power J107 -2 1382 |.130-] ) VC-BRN_| AX75-80C )

| 02 JAUTO PLUNGLR High Power | 4 07-7 1 0B0 [.130°7 VT RiD | Ab-23-80C O
35 TRGRT MAGNLT Higk Power | Ji07-2 ] Q78 [J130-4 iVID-ORG ; 2G-1078/-2+
04 [K CKBACK High Power J1C7-2 276 J150-4 'VIC-YLL T AL -23-B0OO
05 |CENTRER WAGHTT High Power 1 J107-7 ' 084 J130-6 ] VIO—CRN | 20-10197-1+
OF ILLIT MAGNET 1ign Fower J107-2 : 0EE T yrig_7 VIO=ALU_| 2010797« B
07 ANBERER kg Power ) R GES ;1308 Vio 5K AL - 23— B0

| ST _OROP TARGET DOWN THgn Power 11072 G70 1J730-9 | ViO-CRY | SM1-76-600 ]
08 NCT LS Low Pzwer 058 HRN-BL{ L
TORIGAT SUNGSHOT ™ [iow Pawer J107-3 056 (U 27-3 BRN-RED | AE—26- 1200

T |LET SLNGSFCT T ow Power JI37-3 054 TJ177-2 B ARN=0RG | AL—25- 1700

‘2 |BRG” TARSET Low Power . J107-3 ~ Q52 Th27-5 | BRNYTL | AL-26-1200

"3 [NDIJBED low Power T ! 350 THRN-GRN .

A [TR0UGE Low Power J107=3 ; | Q48 777 _8RN-BIU  AF-76-1508 .
THEUEDT Low_Power J197-3 1 Gi6 T 127-8 BRN-VIC | AZ-77-1700

16 MCUTE _  Low Power J107-3 Q44 1.12/-9 . BRN-GRY

[ 7T TR PS5 (I Tiashlamp LA078 42 TI1251 BLK-BRN | 1
1HOTSONAERTES Fleshicmp L 07-6 G40 | Ji26-7 FLK—RED |'#908 113 .

T9_INO FEAR_FLE™ Flusmemp ! 4107-6 G338 | 25-3 BIK—ORG | #9068 11} ]
207 ROHT RAMP TS (3) [Tios~emp -~ JiC7~6 | 1UB=5 036 TJ1p5.4 T7J725-5 BLK-vEL [ #BT (t) 906 (7}

71 s Tleytigep J107-6 [ . 06-9 028 Tit?6-5 [ I75-6 RTU-CRN | #1906 (2) 906 ()
77z tigshigmp T06-5 okie) s =7 5 U-AK - 06 1T
23 Fashiarrp | J107-6 | j106-5 | Q34 126-7 | J125-8 3_U-¥C &8s 1] 906 (7)

27 LFT IS T Tashiorp  C[TO7-6 . iz TUi76-8 3L0-CRY 906 (1)

25 CAGIOFIRE 75 (2) Gen Puspuse | 1107-6 | . C26 4122177 ERVEECIN )R o ]
76 [TOP IrFT INSERT 7LS [Gen. Puroase JI06-5 C7d " L 12422 GG -RED T UEos

| 27 107 R_INSERT FLs Toer, Purpose |J1e6-5 L G22 1743 B10=CRC " §908 11}
7B |RICHT I0PPLR 715 [Ger. Pyrpose | 4107-6 ] G20 _|Jt20-4a Bu-veL | #83 1)
25-33| SEC T PPER CKiS : -

37 NOT WLSED Low Power 016 BRN - WA~ .

38 nDTOUSED Low Power : 215 (BLK—WHT .
RE] NO1_USED Low Power Q14 (GRG-WHT R
40 NOT USED o __jlow Power ; Q13 YEL—WHT
41 NGT USED Low Power | i o9 CRN—WHT B
42 NOT JSID Low Power c10 j | BLU-WKT .
43 ] NOT USE: _ow_2ower ] 0 H VIO—WHT 1.
A4 TTROT LSEL oW Powe! | a2 ; CRY-WHT |
GENERAL ILLUNINATION
B1 ] PLAWILD TP 5l Tytn-1 [ "TTO°8 a2 =7 ] WET-BRA [gnnn ]
AT R S S120-2 1 M121-2 T Ty2078 T ozi8 | WHT—CRG #44 TS _
46 Loe121-3 2 214 | J121-6 WAT-YEL sy ]
. JT70-5 Q76 [JT20=T01 WHT-CRN FAZ '
[ T J120°6 JUG-3 1212 T.i20-11 JT19--T JWHT-VID Fae |
VOLTAGE DRIVE XISTGR DRIVE CONNECTION — DRIVE WIRE COIL PART col
FAPPER CIRCUITS CONNECT:ON  powsr  roLD PLAYFIE_D POWZR  HOLD NLMBER COLCR

g “Power JS07=1 (RED GRN): G4 150713 YZIL-GRN ] [

30 LOWER RGH™ Fi PPER| Hoid 4807-1 (RED-GRN) 011 Jany—" 1 DRC-FRN | TL—11629 Bk ]
31 Power 1.5807-¢ {RED-BIUY[ a3 J902-0 YEL-BLU -

32 | LOWFR 1t£i *LPPER Hoa J807-& [RED—3LUY 49 49027 GRG-BLY | 1 -"1829 3Lk

33 . Tower J907 -6 _(RED-v0) | Q2 49026 YECZVIO 1 -

34 | UPPER RGF™ FLIPPFR! Hpig _J9C7 b ‘REC—VID) G7 J902-4 ORG-vig_| FL-11629 S

35 | wor usep [ Powsr™™ — "J307-B (RED-GRY)| J907-3 ; YEL-GRY S NOT USED NOT USED
36 0 UFPER [efT FLIPPIR | okpg |.J907-—B (RE(’J—GRY) 25 : Jagz. [ ORGC-GRY

GUXX X -POWER DRIVER BOARZ, JX- X=AUX. DRIVER BOARD; JIXX -X=F_iPTRONIC | BOARD
2£-5549=§44 BULS, 24-B/04-§89 BULB; 24-8768=#555 ZULE; 24-8802=#306; 24-BB25-§545
«FACE MACNZT JSIS A WAVE SPRING WASHER: PART NUMBER 20 -G612.
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Solenoid/Flashlamp Locations

; ltem  Coil/ Assembly  Description o /%\ N
No. Flasher No. Number W
01 AE-23-800  A-19965 Right Popper onnleon; L
02 AE-23-800 A-14525 Auto Plunger T "'""-1,\;-:\"-—\_ =]
03  20-10197-2  A-20034  Right Magnet* WO N OO ﬁ 1)
04  AE-23-800  B-11873  Kickback =R o i

05 20-10197-1 A-20034 Centr Magnet*
06 20-10197 A-20034 Left Magnet*
07 AE-23-800 A-10686-1 Knocker**

08 SM1-26-600 A-20202 Drop Tgt Down

09 NOT USED

10 AE-26-1200 B-9362-R-3 Right Slingshot
11 AE-26-1200  B-9362-L-2  Left Slingshot
12 AE-26-1200  A-20202 Drop Tgt Up
13 NOT USED

14 AE-26-1500 A-19663 Trough

15 AE-27-1200 A-20134 Eject

16 SM-30-1100  A-20144 Skull Mouth
17 24-8704 (2) A-17983 Flipper Return
18 24-8802 (1) (C-13337 Spinner

19 24-8802 (2) C-13337 No Fear

20 24-8704 (1) A-17983 Right Ramp

24-8802 (2)  ------- Insert Panel
21 24-8802 (2) A-17802 Skull

24-8802 (1) - Insert Panel
22 24-8802 (1) ---—-- Insert Explode
23 24-8704 (1) A-17983 Left Ramp

24-8802 (2) - Insert Panel
24 24-8802 (1) C-13337 Top Left
25 24-8704 (2) A-17803 Autofire
26 24-8802 (1)  ------- Top Left Insert
27 24-8802 (1) - Top Rt Insert

28 24-8704 (1) A-17983 Right Popper
“Magnets use wave spring washer #20-9612.

*“*Not Shown.

Flippers ‘
Item Coil Assembly  Description |
No. Number Number

29-30 FL-11629 A-14876-R-3 Lower Right
31-32 FL-11629 A-15849--2 Lower Left S
33-34 FL-11629 A-19945 Upper Right =

36-36 NOT USED II /

General lllumination

item  Bulb Decsription

No. Number

01 24-8768 Playfield Top

02 24-6549 Playfield Right
24-8768

03 24-8768 Playfield Left

04 24-6549 Insert Title

05 24-6549 Insert Background

24-6549 = #44 BULB
24-8704 = #89 BULB
24-8768 = #555 BULB
24-8802 = #906 BULB
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Item

mOoOOmW»¢

Part Number

23-8556
23-6641-1
23-6694-3
23-6694-10
23-6895

Description

Rubber Bumper Sleave
White Rubber Ring

5/16" Black Rubber Ring
2-1/2" Black Rubber Ring
Black Flipper Rubber Ring

Rubber Parts

(ARNIE NI 3

PP

11

)

R&

<

Ewp

,_
=y
+ -

O 0=

R
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SECTION THREE

GAME WIRING
AND SCHEMATICS

CONNECTOR & COMPONENT IDENTIFICATION

Each plug or jack (except the Audio Board and the Dot matrix Display/Driver Board)
receives a number that identifies the circuit board and the position on that board that it
connects to. J-designations refer to a male connector. P-designations refer to a female
connector. For example, J101 designates jack 1 of board 1 (a Power Driver Board
jack); P206 designates plug 6 of board 2 (a CPU Board plug). !dentifying the specific
pin number of a connector involves a hyphen, which separates the pin number from the
plug or jack designation. For example, J101-3 refers to pin 3 of jack 1 on board 1.

Other game components may also have similar numbers to clarify their locations or
related circuits. For example, F501 refers to a fuse located on the Audio Board.

Prefix numbers for WPC circuit boards are listed below.
1 - Power Driver Board

2 - CPU Board

6 - Dot Matrix Controller Board

9 - Fliptronic Il Controller Board

The Audio Board and the Dot Matrix Display/Driver Board do not have identification
numbers.

Schematics for standard WPC backbox boards are found in the WPC Schematics
Manual. Playfield, cabinet and all other backbox board schematics are found in
this section.




SWITCH MATRIX
WHITE _H_/O__ GREEN

‘ COLUMN 1 ! 2 3 4 5 6 7 a ]
| raen— reen— reen— - een— - reen- regn— r
nedicoted 3 Reg 5 Yoon | Bt | Grea g |8 Flippe
rown (=} range w 10le I'Oy
Groundec J207-1 |J207-2 | J207-3 |J207-4 | J207-5 |J207-6 | J207-7 | 4207-9 Grounded
Switches U20-18 |[U20-17 |U20-16 [U20-15 | U20-14 |U20-13 | U20-12 | U20-11 Switches
ROW
e———— - - e — =
Crg-Brn White —Brown BALL SLAM 'TROUGH CRIGHT . | DROP EJECT NOT NOT lack—Green
J205-1 J209-1 LAUNCH | TILT : STACK [ POPPER 7| TARGET HOLE USED USED J906—1
Left Coin U1B-11 B L L Lower Right
cnate o |1 [ 2] nEh ey 51 51 71 sl |F°5 &
Org-Red White —Red NOT COIN Trrover s 1 RignT ] NoT LEFT NOT NGT Blue—Violey.:
J205-2 J209-2 USED DOOR b JPOPPER | USED oGP JUSED USFD JOOD= 1
Center Coin U18-9 CLOSED (RIGHT) ] T2 : ‘(L)ovtver quht
Chate  pol |2 12 220 iRl Ty 52 62 72 g2 [P Fp
Org—Blk White—Orange fl starT BUY CTRoUGH § oNOT T NOT LEFT NOT NOT Slack—Blue
J205-3 J209-3 BUTTON | EXTRA 2 S| JUSED | USED RAMP USED USED J906-3
Right Coin U18-5 BALL R s RO PR ENTER ‘Fogt;r Left
Crute  psl |3 13 ] R~ R 53 63 73 B3l 777 f3
Drg—Yel . fnoitn - T NaT o | Blue—Gra
White —Yelfow PLUMB ALWAYS TROUCH NOT ool LEFT LEFT NOT NOT I Y
J205-4 5206 -4 BOB TILT | CLOSED x LSEE 1 WIREFORM | Ramp USED USED | J905~-2
i;htCom G18_7 e R MIDDLE gcvtwf Left
[ e . P B B
u pe] ] 4 14 24 C 3l 4a 54 64 74 sa] | 7P i ra
Org—Grn ) B . X
92056 White—Green SHOOTER TROUGH "] NOT -1 INNER NOT NOT NOT Black - Violet
ool Test 2208-5 LANE KICKBACK |- 4 USED LOOP USED USED LSED J90B -4
Service  Escope uig—11 : S Upper Right
Credit . R el E.0.S.
osp| oS 15 25| oy 350 45 55 65 75 85 F5
Crg—Blu White—Blue ¥ e E Black~Yellow
- SPINMER | LEFT NGT LEFT LIGHT RIGHT NOT NOT
J205-7 J209-7 RETURN | USED' "'} "WGAGNET || KICKBACK | Rawp USED useD 9053
Youme  bem, ui9-9 ' ©oopaT i) BOTTOM | ENTER gppe” Right:
Down osf | 6 15 26 o el s 56 66 76 ss] |7 ke
?nggwg White ~Violet RIGHT LEFT CENTER TLCENTERN T LIGHT RIGHT NOT NOT Black—Gray
Moo 1 J205-8 QUTLANE | SLINGSHOT|-TROWGH" | "MAGNET | RICKBACK | ramp USED USED JI0E—5
velums Uy M85 ENTER. .m0 o] ToP EXIT Upper Left
" o7l | 7 17 27 [ BT Ay 57 67 77 87 |ECS  r7
3285-8 || 1505 8™ || RS | S e | BE i mer o wor [ owor | | Bieckcaie
Normal Test 19-7 RETRUN SLINGSHOT [ TROUGH - MAl E ] Loae USED UsSED USED 05—
B e u CENTER DLof gp?er Left
Sy I I | N S : B PERE
pe] | 8 18 Y 1R 1= § SRR Y. | 58 58 78 g | P s
J2XX = CPU BCARD; JIXX = FLIPTRONIC I BOARD = OPTC. TYPICALLY CLOSED
SWITCH MATRIX CIRCUIT
COLUMN | A
______________________________________ - \NACTIVE‘ H ‘ ‘OFF
" CPU BOARD +12V | ACTWE | L | H
| |
| |
. Column (exampie) ‘jf 1207 PLAYFIELD
| |
\ \
1 DCB AQ L O,
; —L_ U I Green—XX
| +5v I !
! T LS3745C = |
[
|
[
[
| White— XXX
]
] ROW |Cc ip |E!
| SWITCH OPEN H iH L | OFF
o SWITCH CLOSED| L |L 1 H | ON

The microprocessor is constantly strobing the column side of the switch. When point “A” on the column
circuit toggles low, the column side is active.

When a switch closes, the row side of the circuit activates. The “+” input to the LM339 drops below +5V,
therefore, its output is low. Corresponding row and column switches must be low at the same time for the
switch to be considered closed by the microprocessor. When the switch opens, the “+” input to the
LM339 is above +5V, its output is high and the row is inactive.

3-2




DEDICATED SWITCHES
Foo-moo T TT o T T T 1
CPU ' COIN DOOR
' BOARD | } INTERFACE }
| | |
! J205 | L BOARD J3 |
i : Orange—Brewn (U17-5) D1 i s . i o\
: 5 Al: Orange~Red (U17-5) D2 i‘ 13 5 i N
i = g i Crarge—RBlack (U17-5) D3 ; ‘ 19 6 :
i . 3 Orange—Yellow (U17-5) D4 oy !
| | 1
| 5 ! Orange—Green {U17-5) D5 NI . o\o---—
| ! . .
i _Orenge-Blue (U17-5) D6 i - P T
i ! RV _ | |
5 | Orange—Vioiet (U17-5) D7 : 8 9 ; O\
i g ; i Orange—Gray (U17-5) [8 : | 9 i i N
| gy [Black H 15 3 1
e ] —
[ | | |
| | | |
L L o el _
Coin Acceptor Switches Control Switches
D1 - Left Coin Chute D5 - Normal Function, Service Credits; Test Function, Escape
D2 - Center Coin Chute D& - Normal Function, Volume Down; Test Function, Down
D3 - Right Coin Chute D7 - Normal Function, Volume Up; Test Function, Up
D4 - Fourth Coin Chute D8 - Normal Function, Begin Test; Test Function, Enter
DEDICATED SWITCH CIRCUIT
| CPU 30ARD | e
| | CLOSEDJL‘LIH‘ON
+5V | o m ooy
o | 3
OSTESE ey | ! CNOTIé\JRF%O R s .
. [ | | C , Loir Acceptor
| 14%40 O psse) LGZEE J205 | | BOARD | Control Switch
: C | - 1Ko Al TN4148 1‘ l ; |
I ——d} [ + v 1 X H X X ‘ 0\074
L B FRaropr | | ST 3 |
| Dec'caled Inout - . | lock | | :
: iH + ;'\5 3
il = - -
________________________________ —,—— L___________m“

The dedicated switches operate similar in the matrix, except that instead of a column circuit there is a
direct tie to ground. Therefore, the column side is constantly active {low).

When a switch closes, the row side (dedicated input) of the circuit activates. The “+” input to the LM339
drops below +5V, therefore the output is low. Since the row circuit (dedicated input) is tied directly to
ground through the switch, the switch is considered closed by the microprocessor. When the switch
opens, the “+” input to the LM339 is above +5V, it output is high and the row is inactive.
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LAMP MATRIX

A 0
YELLOW (B+) A o RED 1

COLUMN 1 2 I3 a 5 | e | 7 | 8
: |
Yellow— Yellow— | Yelpw— Yellow-- | Yellow— Yellow— e ow— | Yeilow—
Brown © Red Orgnge Blacik | Green Fue Viatet . Groy
JI37—t ¢ G137-2 | 437 3| J137-4 J137-5 J0137-5| J137-7  J13/-9
ROW Q8B Qa7 Qas Qa5 Qg4 Qg3 Q92 i ag:
Red—Brown RACEWAY NO LEFT LIGHT SHOO™
J134—1 AWARD 3 TEAR oSkl TRACK RACEWAY 1+ TuBE KICKBACK | AGAIN
a0 ; ‘ | Tow
1 11 2z 39 41 51 611 71 81
Red—3lcck !
Si3alz RACEWAY RACEWAY | RIGHT F.RST LERT VIDED LIGHT LoEeT
Q8G AWARD 2 | AWARD 4 | TRACK B _ACE Rame MODE KICKBACK | Sk L
TURN FOTTOM EYE
2 12 22 32 4z 52 62 72 B2
~ec -Orange RACTWAY RACEWAY | CENTER SECOND SLPER RIGHT RIGHT LLMP
J134- 4 AWARD 1 AWARD S JACKPOT PLACE SPINNER RAMP FLIPPER NOW
Q8s WIN LANE
] “3) 23 33 =3 53 63 - 73 83
Red—Yellow T OVER| RIGHT EXTR CthIRZ -

- = ; R LEFT RIGHT RIGHT g upPER
Ji54 -0 THE EDGE | OVER THE| @a i | PLACE RAMP RAMP QLY LANE IACHPOT
G87 EBGE START TURN

4 14 24 Ia 44 54 6L 74 B4
Rec—Grean i START LEFT | RIGHT RIGHT
w134—-8 DIRT i AR CHALLENGE | SKYDIVE RAMP | RAMP HAIRPIN SKUIL
287 WIN START : £vF
o ) 15 28 35 45 55 &5 75 a5
Rec —Biuco . CENTER DRQP Hi LEFT BALL
J1352 -7 AGFHALT SNOW JOUK JACKPOT | CLIMB FLPPER SOWNHILL | LauseH
Q86 : LANE

& 18 26 36 46 56 66 76 #6
Rea—violet
J‘,L_%].afao 2 Ne FEAR R:GHT DROP P LEFT . OBJY-IN
B LIviTS FosT E\EU)TOFIRE Logw SCREAMER| DULTUANE | SUMMIT BJTTON

i .

/ 17 27 37 . 47 57 67 77 87
Roed—CGray
J134—3 WEET . LEFT LEFT | NOT RIGHT START
Q83 WATER YOUR HURIRY ALTORIRE | USED KICRAACK | HURRY BLTTON

COMAKER uP 2 ' =]
8 W8 28 i 38 (2) 48 58 &8 - 78 28
JIXK = POWER DRIVER BOARD

L s o s N T _COLUMN ‘A |
' POWER DRWVER BCARD Lo 8L
. . HL|CFF

Column {excmple) o ! [ [H]CxN
H e I
I - — ! .
TR E“'i? -=3re ] ! PLAYFIELD
| 7 i ULn-2803 1.2« ;
! :x IS 41371
v - 3 | Yeliow - XXX

I 50 N X .—® - .

] LT s [ >

! R - 134 ‘

| = B | ' Red- xxx !
S P £ gvee | * 0
: - L5744 - 1Ay ref L
' v A T 2 |
! cLe: oy i NE4CA | _RCW [ o EF.o
i [ 1% e C g LOTNDRMA. T e REE
i C e VNV s TRA- Lk [ |
' & 2 ~ © OPLRATICNA | L L =1 10N

( . 22mi )
Row (exaroie) | '

The microprocessor sends a signal to the column circuit causing the output of the UNL-2803 to toggle.
When point “A” drops low, the TIP107 transistor conducts and point “B” changes to a high state. At the
same time, the microprocessor drives the input of the 74LS74 low, causing a high at output “F”. A high
state at the base of the TIP102 causes the transistor to conducts, bringing the row circuit to ground and
turning the lamp on.

The microprocessor changes the input of the 74LS74 to a high state to turn the lamp off,
In overcurrent conditions, the lamp is shut off through the comparator. If the voltage at the negative input

of the LM339 rises above 1.4V, the output changes to a low, which is fed back to the 74LS74 and shuts
the row circuit off. ﬂ
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1
SOL. FUNCHON SOLENDID VOLTAGE CONNECTIONS DRivE DRVE CONNECTIONS | DRVE SOENG D PART NUMBER
NG, TYRE KISTOR FWIRE  CLASHLAMP TYPE
X . IPLAYFIELD  BACKBCX  CAEINIT PLAYFIELL  3ACK30X  CABINEI IPLAYTIELD  BACKEOX
G [RGRT POPPER Hign Power | w107-7 | 082 | J130-" : (\VIO-BRN_| AL-23 B0G ]
[ 02 |AUTO FLUNGER Hgh Power _| J107-2 ; 080 - J130-2 IVID-RED | AZ-23-800 | _
03 IRIGHT MAGNET tigh Power | J*07-2 . ic7a T)130-¢ [VO-0RG, [20-10197-72 __
04 IKICKBACK “bigh, Power . Ji07-2 G786 J730-5 [VO-¥EL [ A.-23-800
J5_ CENTER MAGNTT hign Power . J107-2 - 0564 [J¥30-6 VID-GRN | 20-10197-Tw]
0F T.IFT WAGKET High Power | J107-2 066 | Ji30-7 VO-BIU [20-10197. i
[ 07 ANOC High Power J167-7. U838 J130-8 _ . IvO-Bx 1 AE=23-800
08 " |DROP TARGFT GWN _[High Power J107-7 . |.970 [J4130-§ ~ [MIG-CRY | SMT-26-600 T -
09 [NOT USED _ow Power 058 : BRN—BLK
10 [RIGRT SLINGSEST _ow_Power J107-3 086 [ T27=3 ORN- R0 |AF=76- 1200 -
[ _TT [LEFT SENGSHE? Low Power J07=3 054 TTJ27-4 ) BIN-CRC | A:=76-1200 _
17 |00P TARGET UP Low Power 107-3 : Q52 |127-5 3RN-YEL | AZ-76 -1200
15 |NOT LSTD ILow Power . i Q50 C3RN-G3N
12 [TROUGH low Power | 4107-3 | Qa8 1 77-7 ] BRN—3L.  AE-2677500
15 TIFIECT Low Power J07-3 C46 1J127-8 i TBRN-VID | AE-2/- 700
16 SKU! MOLTH Low Power JT07-3 C44  J127-9 : CBRN-GRY D SM_30-T100 | T
7T ISR AT ANTS (). rtost cmp Ji07-6 T CA7 L1251 _iBLK-BAN A5 (7] T
B SONNCR FLS Flesw¢mp . JI197-8 040 1.126-2 _ (BLK=RID | #906 (1)
g INC FER IS Flestigmp__ 1 J19/-6 ] G38 1.195-3 TiEEcRe [ FIB ( | .
20 R\GHLRAMP(‘\IS {5 [Figsnlamp J107-6 | JI0E-S Q36 [gize—4 | J125-5 Bik-YEL [ #85 (1) T 4905 {
21 [SKLLL FIS (3 Fleshlorp J107-6 | <*06 5 Q28 ]4126-5 [ L1256 BLU-GRN | #3906 (2] 14 H
27 [INSERT Exmﬁ?’_ FIS [Flgshlamp Li06-5 g3g 12577 BLU-BLK £00 () T
25 |LETT RAVP FiS {3) " [Flgshlarp J1C7-6 | J106-5 234 U°26-7 1 J125°8 BLU-vID | #8511} 306 (2) 7
74 [TO0R TEFT FIS Floshlamp J1B7-8 032 1J76-8 | BLU - GRY | 906 (1)
— 25 |AJTOFIRE FI5 (2) Gen. Pursase | L1076 w Q26 | Ji72-1 739 12}
26 |TOF _ZFT INSERT FL5 [Gen. Purpase J106-5 - 024 J724-7 A 1]
27 _ 0P RTINSERT FL5  |Gen. Purpose T JT06-5 | 077 iT24-3 R ' LS
28 RGFT POPPER FLS 'Gen. Purpose | J°07-6 ] 220 N2z 4 . sy T
79- 38 5°F FLOPER CKIS | i
37 KDT USED Low Power o's - I BRN—WHT L
38 | NOT JSFD Low Power B . g5 : BLK—WHT
39 | NOT USiD low Powe- L " g1a '  TORG=WHT
| 40 [ NOT uSED Law_Power . - Qi3 . T wT
41 [TNGT Jsio _ow_Power B Q9 GRN=WAT
82 NG USE) cow Power B Q10 j IBU-wAT 7
43 NOTUBED | .ow Power 21 ) ! VIO WeiT
44 NCT JSEN ow Power a1z : GRY -WhT
1 GENERA_ 1LLUMINATIOH
01 [_PLAYFIELD TOP [T : L1211 Taie | lazt7 | WET-BR T B
02 | FLAYTIELD RGAT. G J120-2 1 s121-7 Y010 _J130 -8 121-5_4 IWHT-CRG | 4ae #5585 .
03 | FLAYFIELD LF5T Gl Q121-3 ) C L121-5 JWHT-YEL L #5559
| 04 | INSERI T7(¢ G J170°5 ] YRS 1700 T WHT-GRA T i
05 | ASFRT 3ACKGROJND | G C 12 B J1T9=3 Q17 20— JT19="" WHT VD . gad ‘
VOLTAGE SRWVE % STOR  URVE CONNECTION J3WE WIRE COi_ PART Co
FLIPRIR CRCLITS CONNFCY'CN  mgwir  HOLD PLAYFIELD POWER  ~OLT NUWMBLR COLOR
29 o ¢ Sower S9C7=7 {R-3-GRN)] @4 . JA07—"3% T YEL-GRN o T
30 10w RG-T FUPPIR! o .807-1 {RED—GRN) o J907-"1 ORG-Gzy | FL -"'629 1 BLU
3" ’ ¢ Sower L9074 (R-BiUY ] Q3 J9C7:-9 YEL-BiL_ Je : : o
32 U LOWER LEFT TLIPPER | Hold 2807 -4 {RtD-B.U} o5 ] ] GRG-my | - 1679 1 Bl
i3 T Power T _1J807-6 (RLO-VID] 7 JaC7-6 TVELTVID F 16 [
34 | UPPIR RUCHT TLPPER jiojg J507-6 (RED_ i3} o7 Az a gRpovg - 1e L B
35 ) NoT L850 . Power 4917-8 (RALD-GRN) ™ 01 J907- 3 PYEL=CRY . CNGTLS[D L NOT USED
36 | JEPLR LLFT £0905% gl 4907 8 (RED-GRYY! o5 Janz f GRG-gRY
. iy - * .
JIXX-X=POWER DRVER BOARD, JX - X=AUX. DRWWVLR 30ARD: JIXX-X-FLIPIRONIC | 3CARD .
24-8549=#44 BB, 24-B704=§89 BU_B; 24-8758=#555 BU.B; 24 8B0Z=#906; 24- BEZS=#545
=FACH WACNTT USES A WAVT SPRNG WASHER: SPARI NUWBER 20-96'2.
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SOLENOID WIRING

COILS
r=——————-- E
| H
| 4197,
: 2 |[RED-BRN, +50v
T
I 3 ||RED-BLK, +50V
| |
I I
; I
i |
| |
| |
[ i
| P
| |
| |
| |
[ [
| |
! | |
; |
| |
I [
| |
| i
| |
| |
I I
| | RIGHT LEFT DROP TROUGH EJECT SKULL
i | SLINGSHOT SLINGSHOT TARGET UP MOUTH
i I S0L. 10 SOL. 11 SOL, 12 SOL. 14 soL. 15 S0L 16
;, FOWER m?: :
! £ -
| DRIVER ] IBRN—RED |
; BCARD ;¢ 8RN -ORN i
| T
[ 5 HBRN-YEL
| i |
| 7 L BRN-BLU |
T 8 |'BRN-viO .
9 || BRN-GRY i
" .
! [
| |
| |
I [
| |
I | :
| | i
I 1
I i
| I
: |
[ I .
‘ | 1
! | |
| | f 1 ] J f
[ I P RGHT AUTOPLUNGER RIGHT KICKBACK || CENTER LEFT {1 KNOCKER ‘ DROP
| | POPPER . MAGNET MAGNET MAGNET ;j | TARGET
| : DOWN
| J‘:}O: SOL. 1 soL. 2 soL 3 SOL 4 SOL 5 S0L. 6 H soL 7 | S0. 8
- L
} 1 [lvio—BRrN |
\ 2 UVi0-RED i
! B !
; 4 [ ViD-ORG '
: 5 |hao-veL
T
| & |[VID-GRN J
| T
I 7 |Ivio-BLU
| T
| B || VIO-8LK
! g 1f\no—(;Rv -
| i
I !
Lo _ ]
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+20V FOR INSERT PANLL FLASHLAMPS

FLASHLAMPS
-
[
: o |

RCO-WHT, 420V FOR PLAYFIELD FLASHLAMPS

—-
-y

- @ ——

>
4

4126 ;
~—, ‘ !
!! BLK-BRN  SOLENOID 17 FLIPPER RETURN FLASHLAMPS!
v
, [ BLK-RED SOLENDID 18 SFINNER FLASHLAMP @
‘
5 || BLK-ORG SCLENOID 19 NO TEAR FLASHLAM® @ l
! <X i
K . J BLK-YEL  SOLENOID 20  RIGHT RAMP FLASHLAMP C
1 T !
! : | BLU-GRN  SOLENOID 21 SKULL FLASHLAMPS a !
i T : :
| 5 | BLU-VIC _ SOLENOID 23  LEFT RAMP FLASHLAMP ‘
: 2 1 BUU-GRY  SOLENOID 24 TOP LEFT FLASHLAMP
I i
| |
| FOWER | ‘ b4
i
I DRIVER ! |
I \ !
| BOARD |
I i
| | | @
! i
BLU-BRN  SOLENQID 25  ALTOFIRE FLASHLAMPS :
i L J
i o il BLU-TEL  SOLENOID 28 _RIGHT PORPER FLASHLAMP PLAYFIELD
\ Iy
\ | T T T T T T T T T T T T T T T T T T T T T T T T T T s
! [ INSERT PANEL
! ! -~ o . .
| | T hd
| |
[ I ‘
| | f
| |
[ I
} 4125 :
[ o || BIK-YEL  SOLENOID 20 RIGHT RAMP FLASHLAMP ,
| 1 hd
| g [ BLU-GRN SOLENOID 21 SKULL FLASHLAWP @
j | 5 UBLU-BX  SOLENOID 22 INSERT EXPLODE FLASHLAMP
! la | BLU-wi SOLENOID 23 LEFT RAMP FLASHLAMPS
! i
oy
; |
i I
I i
I [
| |
| |
| |
| |
| | :
' | 8
| |
| w ©
| N2
| , || BLU-RED SCLENOID 26  TOP LEFT INSERT FLASHLAMP
| T
| g || BL-ORG SOLENCID 27  TOP RIGHT INSERT FLASHLAMP
| |
| |
L __ a



HIGH POWER SOLENOID CIRCUIT

ﬂ%MEiT@NE%B@%ﬁ___EW ***** !

| Urive VCC tN4004 4 |

| LS374

WIS e 4k 2209% yLE COIL

I
st o
2.7¢0 )

|
\
L
\ I_T A TIP102 X
P X 2N5401 ,——‘_F P30 i Vialet—XXX

\U 4700 N Pase - | o
‘ i
|

Ked—Srown

— %
i}
[l
h
i
EN

The microprocessor toggles the output of the 74LS374. When point “A” is low, point “B”, the collector of
the 2N5401 transistor, is high. A high at point “B” causes point “C”, the collector of the TIP102 transistor
and point “D", the emitter of the TIP36C transistor, to drop low. When point “D” is low, the coil is
grounded through the transistor and turns on. The coil shuts off when point “A” toggles high.

LOW POWER SOLENOID CIRCUIT

'POWER DRIVER BOARD :

i Drive ae 50V |

| L5374 ! TN4ASO4 i

AL S B o7 |

} XT 7KQ% 2N5401 TPWOZ UILT | CO|_L

! ;\,{Slg ° N——/\/\/\—r VJ C m | Brown—xxx
| |

2.7%0"
vioZ F112
Fa”

|
| (¥ B
| ] TV =

|
; _ Fi04 - : _c
| GL s aR3 + ) . m iX } Red 30Ck_,g4]
[ |

The microprocessor toggles the output of the 74LS374. When point “A” is low, point “B”, the collector of
the 2N5401 transistor, is high. A high at point “B” turns on the TIP102 transistor and causes point “C” to
drop low. When point “C” is low the coil is grounded through the transistor and turns on. The coil shuts
off when point “A” toggles high.
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FLASHLAMP CIRCUIT

Drive VCC

|
J12x iFL/—\SHs_AMP

TIP102

- T
J102 F111 - ; >©

|
|
i 3 J106
: | . U\O—‘ J: or ' \K
| Pz ) J107 |
: | Vs TN o Red—Wnitc
i - L | % 1~ _
A
\L T 1.5K0
15,000mf
- Power L

The microprocessor toggles the output of the 74LS374. When point “A” is low, point “B” the collector of
the 2N5401 transistor, is high. Once point “B” is high, point “C” the collector of the TIP102 transistor is
low. When point “C” is low, the flashlamp is grounded through the transistor and turns on. When point
“A” toggles high, the current shuts off.

’h SPECIAL (GENERAL PURPOSE) SOLENOID CIRCUIT
gLAS HILAMP

|
X1
1N4004£ : -
TIP102 | COIL
N o | Blue—Xxx ]
| ‘
|

E )
: J1oe %
T or ;

J1Q7
F104 | Red--Wn'te

P

The microprocessor toggles the output of the 74LS374. When point “A” is low, peint “B” the collector of
the 2N5401 transistor , is high. A high at point “B” causes a low at point “C". When point “C” is low, the
coilflashlamp is grounded through the transistor and turns on. When point “A” toggles high the
coil/flashlamp turns off.

'” * Tieback diode is not used for flashlamp circuit.
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|
L5374
9113
i
Ny

When point “A” toggles low, points, “B” and “C” are high.

illumination string of lights.

GENERAL ILLUMINATION CIRCUIT

_vee

G.I.

LIGHTS

BLOCK DIAGRAM OF GENERAL ILLUMINATION CIRCUIT

Playfield or Bockbox
G.l. Lights.
18 oulbs per string, !

Jp to

-

[ i
| e
—_— | ‘ f— Pawer Driver Board
rPower Driver T | i | \
| Board
! | | ‘ |
\ i 7
| I @ J ‘ J Trice 1 LS374 |
t :_ - * t T Orivers ﬂ Letch
fffff _— )
Lo i
8.3 voit secondory L
Power Driver Beord ~  ~— ~— T T T T T 1
‘ ‘ CPU Board |
1 | ‘ 1
t| Zero Cross Detection H M .
5 wvolt secondary Circuit | Ieroprocessor !
| | |
o | L 4
L 1
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This turns on the triac and the desired general
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FLIPPER CIRCUIT DIAGRAM

RED-BLUE +50V

RED-GRAY +50V

RED—CREFN +50V

RED—VIOLET +50V

END—-OF ~STROKE SWITCHES

BLACK-CRAY U. |EFT FLIPPER* F7

BLACK—BiUE L. LEFT FLIPPER F3

0

0

BLACK-=VIOLET 4, RIGHT FLIPPER F&

BLACK~CREEN 1. RIGHT FLIPPER F1

0

5
4
13
JQOZM
haal I
— 37
5 |3
Py |1
z 9
= ,
| —
99
O
2
5
v JQOSZ
3
1
6
L3
J901;
L

J207

crRU
BOARD

BLACK GROUND
BLACK GROUNG
GRAY +5Y
GRAY—GREEN +12V

p— L

i

15;545'd o 1] Eﬂ

J114

Ji04 4116

* THE UPPER LEFT FLIPPER

IS NOT USED.

1

ORANGE GROUND
UPPER
YELLOW-VIOLET POWER Qz RIGHT |
FLIPPER
ORANGE—VIOLET HOLD ;
97 CoiL LOWER
YELLOW-GREEN POWER Q4 RIGHT
e FLIPPER
ORANGE - GREEN HOLD Q11 ) I
COIL [UPPER
L YELLOW—GRAY  POWER Q1 CLEFT
; FLIPPER | ‘
| ORANGE-GRAY __HOLD Q5 —
CO_= LOWER
YELLOW—BLUE  POWER Q3 EFT
D
| ORANGE~BLUE _ HOLD Q9 ﬁ\ LPER!
! o
BLACK—BLUE L. LEFT FLIPPER F8 o
BLUE —GRAY L _LETT FLIPPER  F4 _ '
BLACK-YELLOW__U. RIiGHT FLIPPER f6 FLIPPER
BLUT—VIOLET L. RIGHI FLIPPER F2 OPTO ‘
' CRANGE GROUND BOARDS
CRAY=YELLOW +12V
WH.IT—RIUF SOVAC
WHITE—BLUE 50VAC



FLIPPER COIL CIRCUIT

LeFT ~LIPRPER CIRCUIT

RIGHT FLIPPER CIRCUIT

o T T T T T T 1 - 7 - == - 1
| |
: N-Tok 1 ‘ P |
L + PLAYFIELD l I PLAYFIELD
: K T J907 | !
. —t
il F3%¢ o RED-BLUE | | RED ~GREEN
i T 2 . ..
L3 . 5 IRED~GRAY f IRED-VIOLET
REl e N Y \ I N
fugo | ¢T3 LOWER | Jgt - LOWER
| 9@2 YELLOW-3LUL  2CWER } i o }J%Dwz YELLCW-GREEN FOWER : x §§@,Gm
| |7 GRANGE-B.LE 0.3 | = FLIPPER , 74 ORANGE-GREEN HOLD | " | FUIPPER
- i T *
- R | e e
5. _YEL.OW-CRAY  o0wiR | = EEER | 15| TELLOW-VICLET pOWER 3 o
| |.]  ORANGC-CRAY HOLD | & FLIPPER ! | L ORANGE-VIO.ZT HOLD | = [ FLIPPIR
1] . . : 1 il
\ \
| J806 | | NEL
[ BLACK—BLUE ) BLACK—GRELN
CFLIPTRONIC I 4 — S LOWER LEFT j FLIPTRONIC |l F_' np & LOWER RIGHT
o 16}4lORANGE S £ 5 gwiiep | 5Ly LORANGE ™ £ ¢ " syircay
BOARD BOARD
\ L[ siack-cray | L], |BLACK—V\£)LET
- i i UPPER LEFT = - _ & UPPER RIGHT
| L“%CD £.0.5. SWITCH |L %”M £.0.5. SWiITCH
FLIPPER END-OF-STROKE SWITCH CIRCUIT
F* LOWEZR RICH™ TLPPER FLIPTRONIC !
. [ e soLir L = | e - H — =
-5 UPPER RIGHT FLUPPER :BOARD [ | B ACK=GREEN (U4A=5) o\of»-]
0o - - . OF ' . o [ — 5
I e
| 9908 | 5 BLACK-3|yE {U4C-9) 73 1
| o || BLACK-GRAY (UBC-9) 77 _
! | ¢ | LORANGE
| :_E \
L o
___________ ——
+12v |
- i
%WKO | PLAYFIELD
uJ9_‘08 |
! 1 BLACK—XXX
—»%X‘ﬂ-—% TS Swick lalgl )
IN40OD4 \ OPEN.__ H | H, OFF
6+ CRANGE CLOSED|L 1| on

‘ Decicciec input

- — .

The flipper E.O.8. circuits operate similar to the dedicated switch circuit. The circuits are active low and
tied to ground through the switch.

When a switch closes, the row side, (dedicated input), of the circuit activates. The “+" input of the LM339
drops below +5V therefore its output is low. Since the row (dedicated input), circuit is tied directly to
ground through the switch, the switch is considered closed by the microprocessor. When the switch

@ on

cpens, the
inactive.
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+" input to the LM339 is above +5V, its output is high and the row (dedicated input) is




FLIPPER CABINET SWITCH CIRCUIT

'» ' POWER DRIVER |

= GRAY—YELLOW +12V SVARARE SOARD
7 . [j—
3| ORANGE CROURD {6, FLIPTRONIC |
ST RUPPER )| sqaue o L LT Bt P BOARD
' =T U, R
OPTO BOARD 1 — s
|J905
H
rel_ iy
|7 !
13— o
i4 . i
: - i [ BLUE-VIOLET L. R:GHT FLIPPER F2 -1y
RE;H F‘”'EP.L“R J1 }% BLACA~YELLOWL, RIGHT FLIPPER F6 iz
0rTO BOARD Al 3

RSN
FLIPTRONIC 1T .
'BOARD  weos | FLIPPER OPTO BCARDS
(UaB-7) | 4 | BLACK-YELLOW F& [ — =" ™ = = — —
I I =% P
F2 LOWER RIGHT FLIPPER e - i
FG UPPER RIGHT FLPPER | (UBB-7) !BLUEf\/\OLET S S S eaa A |
F4 LOWER LEFT FLIPPER | ! I Mg !
F8 UPPLR LEFT FLIPPER | | [T b o
| (uap-11y |, |BLUE-GRAY  F4 Eéy:/: = —
| | |l |
; I o — Caay
| (ueb-11) . 'SLACK-B_UZ  FB |-‘-~~£-—-—J
« | ! TS -
i | orRANGE || 1 :
i | Lt ! C_ .
: ]
CHRTRONG oD Ly T
+O |
To412v |
,—. ffffffffffff
. HCT244 | FLIPPER OPTO BOARD
i 10K K0 |
| | 1905 | BLUE—-xXX | o
A S T IBLACK=XXX |
. o R — o
— LM339 1854004 | | ' i o
. i i e ;
Dedicated input . i~ [ | B
p 5 || ORANGE 3 |
1 | |
- T | Pl i
77777777 L i
'PowWER DRIVER BOARD | | b i
; \ +12v M6 | 4700 :
; | | |, |LIoRAY-YELLOW s o
L= il LT

The flipper switch circuits operate similar to the dedicated switch circuit. The circuits are active low and
tied to ground through the switch circuit.

When a switch closes, the row side (dedicated input) of the circuit activates. The “+” input to the LM339
drops below +5V, therefore, its output is low. Since the row, {(dedicated input) circuit is tied directly to
ground through the switch, the switch is considered closed by the microprocessor. When the switch
.h opens, the “+” input to the LM339 is above +5V, its output is high and the row, (dedicated Input) is
inactive.




Flipper Opto Board Assembly

A-17316 ﬁ ‘

10Ld0

¢01d0

1y

H O SW1
o Swz2
GND
! O cr».o
' O + IZV

O ‘+12V

+12V

1 + 12V /
RZ2 ©
<EY
— 15
. 4700 _ Wi 1
f SW2 5
émow Y 2 toeroz '
: ! CND | .
i : GND_ii
Left Flipper Opto Board Assembly Right Flipper Opto Board Assembly
J41-1 Black-Blue from Fliptronic Il Board J905-5 J1-1 Black-Yellow from Fliptronic Il Board J905-1
J1-2 Blue-Gray from Fliptronic Il Board J905-2 J1-2 Blue-Violet from Fiiptronic Il Board J905-3
J1-3 N/C J1-3 Orange from Fliptronic li Board J905-6
J1-4 Orange from Fliptronic Il Board J905-6 J1-4 Orange from Left Flipper Opto Board Assy J1-4
J1-5 N/C J1-5 N/C

J1-6 Gray-Yellow from Power Driver Board J116-2  J1-6 Gray-Yellow from Left Flipper Opto Board Assy J1-6
J1-7 Gray-Yellow from Power Driver Board J116-2  J1-7 N/C
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A

A

Outhole Trough Block Diagram

BETWEEN THE TROUGH IR LZD BOARD
R PHOTO

WHEN THE
BEAM IS BROKEN, THZ SW!ITCH

] -/
o BLK 101 i ‘
TROUGH IR LED 9 ||EBE CROUND © 16-0PTD SWITCH BOARD
BOARD 7 GRY-BRN LED 1 39
{GREEN BOARD)
6 || GRY-RED LED 2 7
J1
5 || cRr—0oRG LfD 3 6
4 || GRY-BLK LED 4 5
3 || GRY—GRN LED 5 4
11 GrRY=veL s12v i
TROUGH IR PHOTO !
TRANSISTOR BOARD ' 3¢, ORG—BRN PHOTO TRANSISTOR i 10
\ : , \ H i
(BLUE 20ARD; « || cRo—ReED PHOTO TRANSISTOR 21l 9 |
J1 | 5 || ORG-8LK PHOTO TRANSISTOR 358 | +2
6 || ORG-YEL PHOTO TRANSISTOR 4| 7
7 || ORG-GRN PHOTO TRANSISTOR 5|| 6
. T GRY-YEL +12V 12
POWER DRIVER BOARD D
13 J11g | 3 BLK GND 13
o [ WHT-BRN_ Sw. ROW 1 1
HT_RED
, |/WHT-RED  sw. Row 2 2l s
{WHT-ORG  SW. ROW 3
C°U BOARD J208 3 ’
o || WHT-YEL  sw. Row 4 .
o || WHT-CRN sw. ROW 5 s
207 | 3 ||GRN-0RG _sw. coL. 3 5 |
GRN-YEL SW. COL. 4 i
4 10
|
L
TROUGH 'R LED BOARD
REPEATED FOR j GRY-GRN - LEDS
ALL FIVE LEDS, < SRY“BLK  LED4
L "™ GCRY-ORG  [FD3
GRY-RED  LEDZ 16-0PTO
\GRY-BRN L£D1 SWITCH
BOARD IN THE OQUTHOLE TROULGH
LK. GNB CIRCUIT, THE BALL ROLLS
AND THE TROUGH
TRANSISTOR BOARD AND
BREAKS THE BCAM,
GRY=YEL, +12V { 1S READ AS MADF,
— /ORG—BRN__ PHOTO TRANSISTOR
REPFATED FOR ORG-RED  PHOTO TRANSISTORZ
ALL FIVE PHGTQY ORG-BLK PHOTO TRANSISTOR3
TRANSISTORS. ORG—YEL  PHCOTQ TRANSISTOR4
ORG~GRN  PHOTO TRANS.STORS

TROUJGH 'R PHOTO
TRANSISTCR BOARD
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Trough IR LED Board Assembly
(transmitter-green board) @ 1
A-18617-1

- ™y
) = TLIp?
"l O Y

i LECY (3ot 6)
i
1 | e (gan 5
v
‘ LEDS {3cil 4}
A AN
| - -
’ ©OLED4 (Bai 3) ﬁ ‘
LED3 (3ol 2)
A A
—
LEDZ (Ball 1)
N
‘ LEDY (Jam Balt) ‘ J
Lo [+ ol B
1\>' R 2 [ Bl &
‘ P —13 ‘BOH 4
L_ <44 |Ball 3
! ~————15 [3q1 2
i’ 1 16 | 3ar
j I 7 | Jem Bos
l—"_'—"—l‘-_‘u—‘ n g ‘}éZ{T“‘T‘Or“

J1-1 LED7, NOT USED

J1-2 LEDS&, NOT USED

J1-3 Gray-Green, LEDS, to 16-Opto Switch Board J1-4
J1-4 Gray-Black, LED4, to 16-Opto Switch Board J1-5
J1-5 Gray-Orange, LEDS, to 16-Opto Switch Board J1-6
J1-6 Gray-Red, LED2, to 16-Opto Switch Board J1-7
J1-7 Gray-Brown, LED1, to 16-Opto Switch Board J1-9
J1-8 Key

J1-9 Black, ground, to 16-Opto Switch Board J1-10
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Trough IR Photo Transistor Board Assembly

(receiver-blue board)
A-18618-1

'

¥ o

7 (3all &)

=

\\:ﬁe {(Ball 5)

*
%
|

*

. * —e -
|

=

0

1 {Jam Ball)

::ﬁzé (Beii 1)
\\: |

\
Kg}(amwz)
\

7

\

\h!
Q4 (Bcil 3}
RIS

Q5 (Balt 4)

<

Common
Key

Jam Ball
Bail 1
Ball
Ball
Ball

Ball

J1-1
J1-2
J1-3
J1-4
J1-5
J1-6
J1-7
J1-8
J1-9

{LCJ OO-JGHUH‘(:H\JAN -

(o RS AN SR RN |

Ball

Gray-Yellow, +12V, to 16-Opto Switch Board J2-1

Key

Orange-Brown, Photo Transistor 1, to 16-Opto Switch Board J2-10
Orange-Red, Photo Transistor 2, to 16-Opte Switch Board J2-9
Orange-Black, Photo Transistor 3, to 16-Opto Switch Board J2-8
Orange-Yellow, Photo Transistor 4, to 16-Opto Switch Board J2-7
Orange-Green, Photo Transistor 5, to 16-Opto Switch Board J2-6
Photo Transistor 6, NOT USED

Photo Transistor 7, NOT USED




LED Board Assembly
(transmitter-green board)
A-16908

A L K K A A K

O |y

sclder side component side schematic

Photo Transistor Board Assembly
(receiver-blue board)
A-16909

A o) F

solder side component side schematic

Typical Circuit Diagram

LED BOARD PHOTO TRANSISTOR BOARD
Transmitter Receiver
1.0-1.4 volts = i E B 3 0.1-0.7 volts unblocked
' ! ﬂ_\}. ;o 17—=13 volts blocked
P e P
REERIEEE -
=
(&)
+
= .
z %
> é © %
I
< &2
s 8 58
O o) & o
LED BOARD PHOTC TRANSISTOR BOARD
Transmitter ) Receiver
White Block
Green =

o]

e

Py Block

tnfrared Begm !
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LE> BOARD

16-Opto Switch Board Circuit Diagram

BLK GN3

-~ GRY—ERN, SW. #i31

TROUGH STACK

See

Duthowe Trough
Block Diagram,
pg. 3—15.

GRY-RED, SW, #32

TROUGH 1

GRY-ORG, SW. #33

TROUGH

GRY-BLK, SW. #534

SNGLE LES HCARDS,

<K

TYPCAL WIR'KG FOR ALL

GRY-GRN, SW. #35

2
TROUGH 3
TROUGH 4

N~ O —

GRY-VIO, Sw. #37

CENTER TROUGH ENTER

‘ GRY—WHT, SW. #38

LEFT TROUGH ENTER

GRY-YEL, +12V

ORG-GRY, SW, #38

LEFT TRQUGH ENTER

PEOIO
TRANSISTOR 80ARD

L:D BGARD

TYRCAL WIRING FOS AL SINGLE
AHQTC TRANSISTOR BOARDS

See

Juthce Trough
Block Diagrom,
5g. 3—15.

< _ORG=V0, SW._§57

CENTER TROUGH ENTER

QRG-CRN, SW. {35

TROUGH

ORG--YEL, SW. g534

TROUGH

ORG-RED, Sw. #32

" ORG—-BLK, SW. #33

TROUGH

W ~Jm

ORG—BRN, SW. #31

4
3
JROUGH 2
1
S

TROUGH STACK

BLK, GND

c

PHO
RANSISTOR SDARD

GRY_BRN, SW. f41

RIGHT POPPER *

TYPICA. WIRING FOR ALL
SNGLE LED BGARDS.

GRY-RED, SW. #42

RIGHT POPPER 2

GRY=BLU, SW. #46

RAMP LEFT MAGNET

GRY-Vi0, ~GwW. ga7

RAMP CENTER MAGMNET

GRY-WHT, SW. #48

RAMP RIGHT MAGNET

[N e Ny

GRY=YF|, +12V

(

ORG—BrN, SW.

RIGHT POPPER 1

-]

TYPICAL WIRING FOR ALL SINGLE

PHOTE TRANSISTOR BOARDS.

ORG-RFD, SW. #42

RIGHT POPPER 2

QRG-B:l, SW. #46

RAMP LEFT MAGNET

ORG-Vi0, SwW. #47

RAMP CENTER MAGNET

ORG-CRY, /48

RAMP RIGHT MAGNET

POWER CRIVER
BOARD

J113

BLK, GRN

[ S W00 LA RS

J11g |3
2

GRY -YEL, +12V

GRN-YEL, SW. CO..

1

_COL.
WHT GRY, SW. R0W

(=]

i

WHT VIS, SW. ROW

WHT-BLo, SW. ROW

.2€8

WHET-GRN, SW. ROW

WHT-YEL, SW. ROW

WHT-ORC, SW. ROW

il

WHT-RED, SW. R0W

BOARD

{——-\JUAPU"‘-JCDLDHL,-»\

SN i ol |G|

WHT-BRN, SW. 0w

I—-mupmmum ©
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16-CPTO SWITCH
BOARD

J1

J3

Jé

WD




J1-1
J1-2
J1-3
J1-4
J1-5
J1-6
J1-7
J1-8
J1-9
J1-10

J2-1
J2-2
J2-3
Jz2-4
Jz2-5
J2-6
J2-7
J2-8
J2-9
J2-10

J3-1
J3-2
J3-3
J3-4
J3-5
J3-6
J3-7
J3-8
Jd3-9
J3-10

16-Opto Switch Board Assembly

A-16998.1

RZ
R3

QOoO0O0DOORN0O0
R1

ar
rZ27
Rz28
R29
R30
1
2

QOCOe 00000

5

---

E’un’:ﬁ"%’?"-"‘ ipd

il mzm!mf@cmc
o :

[ '.gl
s & mrx
o
=]
ooy v
l oy |er |
- " L

)
[R5
5‘17
R18
1
]

RZ

R24
R23
R26

10
IOOOCCOOO L e

R4BE
R4%
R50

QUOOoOQUeCCO
Ja

7e3)
Ré4

— R45

st

13 J5 1 =
i - - &
Io C e0 0OCOO0OGCOOOa O

GRY-WHT, to sw. #38, Left Trough Enter
GRY-VIQ, to sw. #37, Center Trough Enter
N/C

GRY-GRN, to sw. #35, Trough 4
GRY-BLK, to sw. #34, Trough 3
GRY-ORG, to sw. #33, Trough 2
GRY-RED, to sw. #32, Trough 1

KEY

GRY-BRN, to sw. #31, Trough Stack

BLK, Ground, to sw #31 through sw, #38

GRY-YEL, +12V, to sw. #31 through sw. #38
ORG-GRY, to sw. #38, Left Trough Enter
ORG-VIO, to sw. #37, Center Trough Enter
N/C

KEY

ORG-GRN, to sw. #35, Trough 4

ORG-YEL, to sw. #34, Trough 3

ORG-BLK, to sw. #33, Trough 2

ORG-RED, to sw. #32, Trough 1

ORG-BRN, to sw. #31, Trough Stack

BLK, Ground, to sw. #41 through sw, #48
KEY

GRY-BRN, to sw. #41, Right Popper 1
GRY-RED, to sw. #42, Right Popper 2

N/C

N/C

N/C

GRY-BLU, to sw. #46, Ramp Left Magnet
GRY-VIQ, to sw. #47, Ramp Center Magnet
GRY-WHT, to sw. #48, Ramp Right Magnet

J4-1
J4-2
J4-3
J4-4
J4-5
J4-6
J4-7
J4-8
J4-9
J4-10

J5-1
J5-2
J5-3
J5-4
JE-5
J5-86
J5-7
J5-8
J5-9

GRY-YEL, +12V, to sw. #41 through sw. #48
ORG-BRN, to sw. #41, Right Popper 1
ORG-RED, to sw. #42, Right Popper 2

KEY

N/C

N/C

N/C

ORG-BLU, to sw. #46, Ramp Left Magnet
ORG-VIO, to sw #47, Ramp Center Magnet
ORG-GRY, to sw. #48, Ramp Right Magnet

WHT-BRN, sw. row 1, from CPU board .J2092-1
WHT-RED, sw. row 2, from CPU board J209-2
WHT-ORG, sw row 3, from CPU board J209-3
WHT-YEL, sw. row 4, from CPU board J209-4

WHT-GRN, sw. row 5, from CPU board J209-5
WHT-BLU, sw. row 8, from CPU board J209-7
WHT-VIO, sw. row 7, from CPU board J209-8

WHT-GRY, sw. row 8, from CPU board J209-9
GRN-ORG, sw. col. 3, from CPU board J207-3

J5-10 GRN-YEL, sw. cal. 4, from CPU board J207-4
J5-11 KEY

J5-12 GRY-YEL, +12V, from Power Driver board J118-2
J5-13 BLK, Ground, from Power Driver board J118-3
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16-Opto Switch Board Assembly Schematic

A-16998.1

HIAMOL
Mo O

wOOFNIL

ECTHWIZ|
el d

»—

' HODL
= | -
NZ oY

wgh ja VA2 I

Mz 077 92h

ME 042 SEY

WZ GFE van

At

rOCFNL

Za NE
MZ

L | s.ey23100
Z |83
|23
¥ | 93

MmZ oLl
e T AA
ME CiZ

e

QL

mz

MT_ DLZ_OfY
MZ D/Z_GZY

ME OLZ Blu
MZ 0LZ ZEd

At

SHOSNAS
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Coin Door Interface Board
A-17051-1

0ooocoescond [cooeol lbocoooooecal
s = — | §

1 J3 1z

008000000
- —

I
ulo| Cooo
@i~

SIgI8(|=

o o

s

o]

[o:
O
g
w
\_/

1 J5

Jzoo J1 g

o3 J8 .

:

g
N/
g
Seows) foe

15 J6 1

|oooooooooogd

)
BCOHUDOHO000000 80|

J1-1 Orange-Gray, ded. switch row 8 form CPU J205-9
J1-2 Orange-Violet, ded. switch row 7 from CPU J205-8
J1-3 Orange-Blue, ded. switch row 6 from CPU J205-7
J1-4 Orange-Green, ded. switch row 5 from CPU J205-6
J1-5 Orange-Yellow, ded. switch row 4 from CPU J205-4
J1-6 Orange-Black, ded. switch row 3 from CPU J205-3
J1-7 Orange-Red, ded. switch row 2 from CPU J205-2
J1-8 Orange-Brown, ded. switch row 1 from CPU J205-1
J1-9 Key

J1-10 Biack, ground from CPU J205-10

J1-11 Orange-White, switch enable from CPU J205-12

J2-1 Black, ground from Power Driver Board J116-3
J2-2 Gray-Yellow, +12vac for Power Driver Board J116-2
J2-3 White-Violet, G.1. from Power Driver Board J119-1
J2-4 Key

J2-5 Violet, G 1. 6.8vac from Power Driver J119-3

J3-1 Green-Brown, switch column 1 from CPU J212-1
J3-2 Green-Red, switch column 2 from CPU J212-2
J3-3 White-Brown, switch row 1 from CPU J212-4

J3-4 White-Red, switch row 2 from CPU J212-6

J3-5 White-Orange, switch row 3 from CPU J212-7
J3-6 White-Yellow, switch row 4 from CPU J212-8

J3-7 Key

J3-8 Yellow-Gray, lamp col. 8 from Power Driver J136-3
J3-9 Red-Blue, lamp row 6 from Power Driver J135-7
J3-10 Red-Violet, lamp row 7 from Power Driver J135-8
J3-11 Red-Gray, lamp row 8 from Power Driver J135-8

J4- Not Used

J5-1 Violet, G.I. return to coin door

J5-2 White-Violet, G.!. 6.8vac to coin door

J5-3 Black, ground to coin door

J5-4 Orange-Brown, ded. switch row 1 to coin door
J5-5 Orange-Red, ded. switch row 2 to coin door

J5-6 N/C

J5-7 Orange-Green, ded. switch row 5 to coin door
J5-8 Orange-Blue, ded. switch row 6 to coin door

J5-9 Orange-Violet, ded. switch row 7 to coin door
J5-10 Key

J5-11 Orange-Gray, ded. switch row 8 to coin door
J5-12 Green-Brn, switch column 2 to coin door Slam Tilt
J5-13 White-Brown, switch row 1 to coin door Slam Tilt

J6- Not Used

J7-1 Yellow-Gray, lamp column 8 to cabinet
J7-2 Red-Blue, lamp row 6 to cabinet

J7-3 Red-Violet, lamp row 7 to cabinet

J7-4 Red-Gray, lamp row 8 to cabinet

J7-5 Key

J7-6 Green-Brown, switch column 1 to cabinet
J7-7 Green-Red, switch column 2 to cabinet
J7-8 White-Orange, switch row 3 to cabinet
J7-9 N/IC

J7-10 White-Brown, switch row 1 to cabinet
J7-11 White-Orange, switch row 3 to cabinet

J8-1 White, switch row to cabinet Slam Tilt
J8-2 Key
J8-3 Green, switch column to cabinet Slam Tiit

J9-1 White-Yellow, switch row 4 to Plumb Bob Tilt
J9-2 Key

J9-3 Green-Brown, switch cofumn 1 to Plumb Bob Tilt
J9-4 White-Red, switch row 2 to Interlock Switch

J9-5 Green-Red, switch column 2 to Interlock Switch
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Coin Door Interface Board Schematic

A-17051-1

! J4 AR
SCND 1 PYNESFL

N/C 3

NiC gs & [ ENABLE

con 55 g [ CaINZ
%DQL ;

45 COIN DOOR

SLAM SW, ROW!

J1 DED!CATED IN SLAM SW. COLT 45

DiG. Sw.4 KEY 10
i DIG. SW.3 3 dq
i3 DiG. Sw.2 Sw.2 8
I DG swi w1
is COIN4 RT. COIN3 ~ o
Ig RT. COIN3 CN. COIN2 A o
|7 [5_CN. com2 | LT CONT A
ga LTEVCO\N'\ ‘ = G:E 3
ops S
110 Nl 1

ENABLE

J& ECA CON DOOR

COIN® )
ConZ_( 1
COIN3 13)E

SELECT

'
] 12:

JZ  POWER IN

i CON 7/BEN_ 3 ]
P g 16 || | COM 5/BEN oo
2 COING EN
! 15 | comm |2
H a9
: 14 | Comem (3 CONZ EN 3,
13| w4 CONZ EN .
12 | a5 TONT EN 86
11 el (6 COINg
! 10 ] |7
; 8 jomm |8
1 L

J7  CABINET

LE. CoLt

1
42> LP_ROWI
PR LP_ROWZ 4
J3 SWITCH/LAMP N 1g07 TV i M
™
] SW. COL.1 SW. 2
2 W CoLz o ;
SW. ROWI R : :
3 p D10y, SW. 8
3 o SW. ROW2 T GEIN SW. g
5 SW. ROW3 | SW. \
[} - ROW4 L D&y DHH SW. .
5 D2 p] L gl
a LP. COLA ¥ NOTE: ALL DIODES ARE 1N4004
a LP. ROWI
10 by LF. ROW2
LP. ROWS U8 SLAM
SLAM (3]
KEY o
D3 D4 SLAM

J8  PLUMB BOB/COWN DOOR

PLUMB BDB [
KEY
PLUMB BOB

MEM. PROTECT d
MEM. PROTECT

(SN ¥ N)

3-23




Security CPU Board Assembly
A-17651-50025

J206- Not Used

oonoaoeonogon
1| poconsaroooan

26
] ‘
J201 U J207-1 Green-Brown, switch column 1, to playfield switches
J207-2 Green-Red, switch column 2, to playfield switches
J207-3 Green-Orange, switch column 3, to playfield switches
J207-4  Green-Yellow, switch column 4, to playfield switches
J207-5 Green-Black, switch column 5, to playfield switches
J207-6 Green-Blue, switch column 6, to playfield switches

J207-7 N\C

© ~ © J207-8 Key
an J207-9 N/C

jg J207-10 N/C

o J207-11 N/C

J208- Not Used

firs ¥
R

J209-1 White-Brown, switch row 1, to playfield swilches
J203-2  White-Red, switch row 2, to playfield switches
J209-3 White-Orange, switch row 3, to playfield switches
J209-4 White-Yellow, switch row 4, to playfield switches
J209-5 White-Green, switch row 5, to playfield switches
J209-6 Key

J209-7 White-Blue, switch row 6, to playfield switches
J209-8 White-Violet, switch row 7, to playfield switches
J208-9 White-Gray, switch row 8, to playfield switches

LLzr

yooupoooooaenG

[aooanumnnun oo

4
L

o

oLZr

cocualu:]L

J210-1 Black, ground, from Power Driver Board J114-5,7
J210-2 Key
C: J210-3 Black, ground, from Powaer Driver Board J114-5, 7
J210-4 Gray, +5V, from Power Driver Board J114-3, 4
- i J210-5 Gray, +5V, from Power Driver Board J114-3, 4

J210-8 Gray-Green, +12V, from Power Driver Board J1 14-1, 2
J210-7 Gray-Green, +12V, from Power Driver Board J114-1, 2

£

q{nooa a‘L

I J211,  34-pin ribbon cable, data to/from J113
w212 J208 — J206
nGowc000| Jowasasooo) boowosoae J212-1 Green-Brown, switch col. 1, to Coin Door Board J3-1

E voe v ! J212-2 Green-Red, switch col. 2, to Coin Door Board J3-2

__Jz08 __J2o7 y209 J212-3 N/C
i ?;-ooonnunoe [pso000c0c] [ceasacaan] J212-4  White-Brown, switch row 1, to Coin Deor Board J3-3
t g 19 1
(S

[ J212-5 Key

J212-6  White-Red, switch row 2, to Coin Door Board J3-4
J212-7 White-Orange, switch row 3, to Goin Door Board J3-5
J201,  26-pin ribbon cable, data to/from J602 4212-8 White-Yeliow, switch row 4, to Coin Door Board J3-6

J202,  34-pin ribbon cable, data to/from J903; P1; JEO1 J213-1 Black, to battery holder board J1-1
J213-2 Black, to battery hoider board J1-2
J203- Not Used J213-3 Key

J213-4 Gray, o battery holder board J1-4
J204- Not Used J213-5 Gray, to battery holder board J1-5

J205-1 Orange-Brown, ded. sw. row 1, to Coin Door Brd J1-8 J1-1 Black, from CPU J213-1
J205-2 Orange-Red, ded. sw. row 2, to Coin Door Brd J1-7 J1-2 Black, from CPU J213-2
J205-3 Orange-Black, ded. sw. row 3, to Coin Door Brd J1-8 J1-3 Key

J205-4 Orange-Yellow, ded. sw. row 4, to Coin Door Brd J1-5 J1-4  Gray, from CPU J213-4
J205-5 Key Jd1-5 Gray, from CPU J213-5
J205-6 Orange-Green, ded. sw. row 5, to Coin Door Brd J1-4
J205-7 COrange-Blue, ded. sw. row 6, to Coin Door Brd J1-3
J205-8 Orange-Violet, ded. sw. row 7, to Coin Door Brd J1-2
J205-8 Orange-Gray, ded. sw. row 8, to Coin Door Brd J1-1
J205-10 Black, ground, to Coin Door Brd J1-10

J205-11 N/C

J205-12 Orange-White, switch enable, to Coin Door Brd J1-11
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Sound Board Assembly

A-16917-50025
P1, 34-pin ribbon cable, data to/from J601; J203;
A J202
O O
J1-1  Black-Yellow, signal to speaker
J1-2 N/C
J1-3  Key

J1-4 Black, signal to speaker

J2-1  Black-Yellow, signal to speaker
J2-2 Key

J2-3 N/C

J2-4 Black, signal to speaker

J3-1  Gray, +5V from Power Driver Board J114-3, 4
J3-2  Key

J3-3 Gray, +5V from Power Driver Board J114-3, 4
J3-4 Black, ground from Power Driver Board Jj114-5, 7
J3-5 Biack, ground from Power Driver Board J114-5,7

J4-1  Gray-Green, 18Vac from transformer secondary

J4-2  Gray-Green, 18Vac loop from J4-1

J4-3  Key

J4-4  Gray, 18Vac from transformer secondary

J4-5 Gray, 18Vac loop from J4-4

6 T = 6 J4-6 Gray-White, 18Vac from transformer secondary
7 [y

J4-7 Gray-White, 18Vac loop from J4-6

Speaker Wiring Diagram

J1

Ay —

B

SPEAKER PANEL

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, a

3-25




Dot Matrix Controller Board Assembly

JB01,
J6oz,
J603,

J604-1
JB04-2
J604-3
J604-4
J604-5
JB04-6
J604-7
J604-8

J605-1
J605-2
J605-3
JB05-4
J605-5

J606-1
JE06-2
J606-3
JE06-4
J606-5
J606-6
J606-7

A-14039.1

~
LY —"

1 ¥ 1
ao9r

——
T T
B & 7 5& 1

34-pin ribbon cable, data toffrom J202; J203; P1

26-pin ribbon cable, data to/from J201

14-pin ribbon cable, data to/from Dot Matrix Display/Driver

Orange, -125V to Display/Driver pin 1
Blue, -113V to Display/Driver pin 2
Key

Black, ground to Display/Driver pin 4
Black, ground to Display/Driver pin 5
Gray, +5V to Display/Driver pin 6
Gray-Yellow, to Display/Driver pin 7
Brown, +62V to Display/Driver pin 8

White, 80Vac from transformer secondary
White, 80Vac from transformer secondary
Violet, 100Vac from transformer secondary
Key

Violet, 100Vac from transformer secondary

Black, ground loop from J606-3

Key

Black, ground from Power Driver Board J117-3
Gray, +5V loop from JB0B-5

Gray, +5V from Power Driver Board J117-4
Gray-Yellow, +12V loop form J606-7

Gray-Yellow, +12V from Power Driver Board J117-2
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Fliptronic Il Board Assembly
A-15472-1

copoO0oocooeo00o0|l13

J902

Jed

J905 908 ™y

$

N

7 34 hj
‘ J903 3 oo weool

—— 1
coen OO

loooo #ol

J901-1 White-Blue, 50Vac from Power Drvr Brd J104-2
J901-2  White-Blue, 50Vac loop from J901-1

JI01-3 White-Blue, 50Vac from Power Drvr Brd J104-1
J901-4 Key

J901-5 White-Blue, 50Vac loop from J901-3

J902-1 N/C

Jaoz-2 N/C

J902-3 N/C

J902-4 Qrange-Viclet, holding, upper right flipper coil
J902-5 N/C

J902-6 Yellow-Viclet, power, upper right flipper coil
J902-7 Orange-Blue, holding, lower left flipper coil
J902-8 N/C

J902-9 Yellow-Blue, power, lower left flipper coil
J902-10 Key

J902-11 Crange-Green, holding, lower right flipper coil
J902-12 N/C

J902-13 Yellow-Green, power, lower right flipper coil

Jo03, 34-pin ribbon cable, data to/from J202; J601; P1

J904-1  Gray, +5V from Power Driver Board J114-3, 4
J904-2 Gray-Green, +12V from Pwr Drvr Brd J114-1, 2
J904-3 Key

J904-4 Black, ground from Power Driver Brd J114-5, 7
Jo04-5 Black ,ground from Power Driver Brd J114-5, 7

JO05-1
Jg05-2
J905-3
J905-4
J905-5
Jo05-6

J906-1
J906-2
J906-3
Jo06-4
J906-5
J906-6

J907-1
Jog7-2
Jo07-3
J907-4
Ja07-5
J907-6
Joo7-7
Jo07-8
Jo07-9

3-27

Blue-Viclet, F2 to right flipper opte J1-2
Blue-Gray, F4 to left flipper opto J1-2
Black-Yellow, F6 to right flipper opto J1-1

Key

Black-Blue, F8 to left flipper opto J1-1 (not used)
Crange, ground to left flipper opto J1-4

Black-Green, F1 to lower right E.Q.8, switch
Key

Black-Blue, F3 to lower left E.Q.S. switch
Black-Violet, F5 to upper right E.Q.S. switch
N/C

Orange, ground to E.O.8. switches

Red-Green, +50V to lower right flipper coil
Red-Green, +50V loop from J907-1

Key

Red-Blue, +50V to lower left flipper coil
Red-Blue, +50V loop from J907-4
Red-Viclet, +50V to upper right flipper coil
Red-Violet, +50V loop from J907-6

N/C

N/C




Power Driver Board Assembly
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J101-1
J101-2
J101-3
J101-4
J101-5
J101-6
J101-7

J102-1
J102-2
J102-3
J102-4
J102-5
J102-6
J102-7
J102-8
J102-9
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Red, 9Vac from xformer secondary

Red, 9Vac from transformer secondary
Key

Blue-White, 13Vac from xformer secondary
Blue-White, 13Vac loop from J101-4
Blue-White, 13Vac from xformer secondary
Blue-White, 13Vac loop from J101-6

White-Red, 16Vac loap from J102-2
White-Red, 16Vac from xformer secondary
White-Red, 16Vac loop from J102-4
White-Red, 18Vac from xformer secondary
Black-Yeliow, 16Vac loop from J102-6
Black-Yellow, 16Vac from xformer secondary
Key

Black-Yellow, 16Vac loop from J102-9
Black-Yellow, 16Vac from xformer secondary

J103- Not Used

J104-1
J104-2
J104-3
J104-4
J104-5

White-Blue, 50Vac to Fliptronic I! Board J901-3

J105- Not Used

J1086- 1
J106-2
J106-3
J106-4
J106-5

J107-1
J107-2
J107-3
J107-4
J107-5
J107-6

J108- Not Used

N/C
N/C
N/C
Key
HRed-White, +20V to insert panal flashlamps

Red-Brown, +50V to coils

Red-Black, +50V to coils

N/C

Key

N/C

Red-White, +20V to playfield flashiamps

J108- Not Used

J110- Not Used

J111- Not Used

White-Blue, 50Vac to Fliptronic il Board J901-1 | J112-1 White-Green, 9.8Vac from xformer secondary
Key J112-2 White-Green, 2.8Vac loop from J112-1
N/C J112-3 White-Green, 9.8Vac from xformer secondary
N/C J112-4 Key
J112-5 White-Green, 9.8VAC loop from J112-3 0 ('
J113,  34-pin ribbon cable, data te/ffrom CPU J211
3-28

|



)Y

)0

Power Driver Board Continued...

J114-1  Gray-Green, +12V to J210-6, 7; J904-2
J114-2  Gray-Green, +12V to J210-6, 7; J804-2
J114-3 Gray, +5V to J210-4, 5; J3-1,3; J904-1
J114-4  Gray, +5V t0 J210-4, 5; J3-1,3; J904-1
J114-5 Black, ground to J210-1, 3; J3-4, 5; J904-4, 5
J114-6 Key

J114-7 Black, ground to J210-1,3; J3-4, 5; J804-4, 5

J115-1  Yellow-White, 6.8Vac from xformer secondary
J115-2  White-Brown, 6.8Vac from xformer secondary
J115-3  White-Brown, 6.8Vac from xformer secondary
J115-4  White-Crange, 6.8Vac from xformer secondary
J115-5 White-Yellow, 6.8Vac from xformer secondary
J115-6 White-Yellow, 6.8Vac from xformer secondary
J115-7 Orange, 6.8Vac from xformer secondary
J115-8 Orange, 6.8Vac from xformer secondary
J115-9 Key

J115-10 Green, 6.8Vac from xformer secondary
J115-11 Brown, 6.8Vac from xformer secondary
J115-12 Brown, 6.8Vac from xformer secondary

J116-1 Key

d116-2 Gray-Yellow, +12V to Coin Door Board J2-2
J116-3 Black, ground to Coin Door Board J2-1
J116-4 N/C

J117-1 Key

J117-2  Gray-Yeliow, +12V to Dot Matrix Cntrlir J608-7
J117-3 Black, ground to Dot Matrix Cntrlir J606-3
J117-4  Gray, +5V to Dot Matrix Cnirlir J608-5

J118-1 Key

J118-2 Gray-Yellow, +12V to playfield board
J118-3 Black, ground to playfield board
J118-4 N/C

J119-1  White-Violet, 6.8Vac, G.I. to Coin Door Brd J2-3
J113-2  Key
J119-3 Violet, return, G.!. to Coin Door Board J2-5

J120-1 N/C

J120-2 Orange, return, G.1. to insert panel
J120-3 N/C

J120-4 Key

J120-5 Green, return, G.1. to insert panel

J120-6 Violet, return, G.I. to insert panel

J120-7 N/C

J120-8 White-Crange, 6.8Vac, G.I. to insert panel
J120-9 N/C

J120-10 White-Green, 6.8Vac, G.I. to insert pansl
J120-11 White-Violet, 6.8Vac, G.1. to insert panel

J121-1 Brown, return, G.I. to playfield

J121-2 Orange, return, G.|. to playfield
J121-3  Yellow, return, G.1. to playfield

J121-4  Key

Jd121-5 N/C

J121-8 N/C

J121-7 White-Brown, 6.8Vac, G.1. to playfield
J121-8  White-Orange, 6.8Vagc, G.l. to playfield
J121-9  White-Yellow, 6.8Vac, G.I. to playfield
J121-10 N/C

J121-11 N/C

J122-1 Blue-Brown, solenoid 25 drive to playfield flshr
Ji12z2-2 N/C

J122-3 N/C

J122-4 Blue-Yellow, solenoid 28 drive to playtield flshr
J122-5 N/C

J122-8 N/C

J122-7 Key

J122-8 N/C

J122-9 N/C

J123-1  Not Used

J124-1 N/C

J124-2 Blue-Red, solenoid 26 drive to insert flasher
J124-3 Blue-Orange, solenoid 27 drive te insert flasher
J124-4 Key

J124-5 N/C

J125-1 N/C

J125-2 N/C

J125-3 N/C

J125-4 Key

J125-5 Black Yellow, sclenoid 20 drive to insert flasher
J125-6 Blue-Green, solenoid 21 drive to insert flasher
J125-7 Blue-Black, solenoid 22 drive to insert flasher
J125-8 Blue-Violet, solenoid 23 drive to insen flasher
J125-8 N/C

J126-1 Black-Brown, solenoid 17 drive to plfd flasher
J126-2 Black-Red, solenoid 18 drive to playfield flasher
J126-3 Black-Orange, solenoid 19 drive to plid flasher
J126-4 Black-Yellow, solenoid 20 drive to plfd flasher
J126-5 Blus-Green, solenoid 21 drive to plifd flasher
J126-6 N/C

J126-7 Blue-Violet, solenoid 23 drive to plfd flasher
J126-8 Blue-Gray, solenoid 24 drive to playfield flasher
J126-9 Key

J126-10 N/C

J126-11 N/C

J126-12 N/C

J126-13 N/C

J127-1 N/C

J127-2 Key

J127-3 Brown-Red, solenoid 10 drive to coil

J127-4 Brown-Orange, solenoid 11 drive to coit
J127-5 Brown-Yellow, sclenoid 12 drive to coit

J127-6 Brown-Green, solenoid 13 drive to coil

J127-7 Brown-Blue, sclencid 14 drive to coil

J127-8 Brown-Violet, solencid 15 drive to coil

J127-9 Brown-Gray, solenoid 16 drive to coil

J128-Not Used

J129-Not Used
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Power Driver Board Continued...

J130-1
J130-2
J130-3
J130-4
J130-5
J130-6
J130-7
J130-8
J130-9

Violet-Brown, solenoid 1 drive to coil
Violet-Red, solenoid 2 drive to coil
Key

Violet-Orange, solenoid 3 drive to coil
Violet-Yellow, solenocid 4 drive to coil
Viclet-Green, solenoid 5 drive to coil
Violet-Blug, solenoid 6 drive to coil
Violet-Black, solenoid 7 drive to coil
Violet-Gray, sclenoid 8 drive to coil

J131- Not Used

J132- Not Used

J133-Not Used

J134-1
J134-2
J134-3
J134-4
J134-5
J134-6
J134-7
J134-8
J134-9

J135-1
J135-2
J135-3
J135-4
J135-5
J135-6
J135-7
J135-8
J135-9

J136-1
J136-2
J136-3

Red-Brown, lamp row 1 to playfield
Red-Black, lamp row 2 to playfield
Key

Red-Orange, lamp row 3 to playfield
Red-Yellow, tamp row 4 to playfield
Red-Green, lamp row 5 to playfield
Hed-Blue, lamp row 6 to playfield
Red-Violat, lamp row 7 to playfield
Red-Gray, lamp row 8 to playfield

N/C

N/C

Key

N/C

N/C

N/C

Red-Blue, lamp row 6 to cabinet

Red-Viclet, lamp row 7 to cabinet
Red-Gray, lamp row 8 to cabinet

Key
N/C
Yellow-Gray, lamp cotumn 8 to cabinet

J137- Not Used

J138-1
J138-2
J138-3
J138-4
J138-5
J138-6
J138-7
J138-8
J138-9

Yellow-Brown, lamp column 1 to playfield
Yellow-Red, lamp column 2 to playfield
Yeliow-Orange, lamp column 3 to playfield
Yellow-Black, lamp column 4 to playfield
Yellow-Green, lamp column 5 to playfield
Yellow-Blue, lamp column 6 to playfield
Yellow-Violet, lamp column 7 to playfield
Key

Yellow-Gray, famp column 8 to playfield
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WARNINGS & NOTICES

WARNING

FOR SAFETY AND RELIABILITY, substitute parts and equipment modifications are not
recommended. Use of Non-WILLIAMS parts or modifications of game circuitry, may adversely affect
game play, or may cause injuries.

SUBSTITUTE PART OR EQUIPMENT MODIFICATIONS may void FCC Type Acceptance.

BECAUSE THIS GAME IS PROTECTED by Federal copyright, trademark, and patent laws,
unauthorized game conversions may be illegai under Federal law.

THIS ‘CONVERSION' PRINCIPLE ALSO APPLIES to unauthorized facsimiles of WILLIAMS
equipment, loges, designs, publications, assemblies, and games (or game features not deemed to be
public domain), whether manufactured with WILLIAMS components or not.

NOTICE
WILLIAMS, Lane-change and Multi-ball are trademarks of WILLIAMS ELECTRONICS GAMES, INC.
Entire contents of this manual © 1994 WILLIAMS ELECTRONICS GAMES, INC.

WARNING .

NOTE: This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmfui interference when the equipment is operated in a commercial
environment. This equipment generated, uses, and can radiate radio frequency energy and if not
installed and used in accordance with the instruction manual, may cause harmful interference to
radio communications. Qperation of this equipment in a residential area is likely to cause harmful
interference in which case the user will be required to correct the interference at his own expense.

RF Interference Notice
CABLE HARNESS PLACEMENTS and greund strap routing on this game have been designed to
keep RF radiation and conduction within levels accepted by the FCC Rules.

TO MAINTAIN THESE LEVELS, reposition harnesses and reconnect ground straps to their original
placements, if they bacome disconnected during maintenance.

FCC STICKER. Check the back of your game to verify that an FCC-certification sticker was attached
to your game at the factory. All games that leave the WILLIAMS plant have been tested and found to
comply with FCC Rules. Because the sticker is proof of this fact, legal repercussions to the owner
and distributor may result, if the sticker is missing. I you receive a gare, manufactured after
December 1982, that has no FCC sticker, call WILLIAMS for advice or write Us a note on your Game
Registration Card. Be sure that the card bears your game's serial number.

NO FEAR® is a registered trademark of No Fear, Inc.
Made under iicense from No Fear, Inc.
Made under license from Sammy Duvall, Robby Gordon,
Jeremy McGrath, Dan Osman, and Glen Plake.

For Service... Williams Electronics Games, Inc.
Call your authorized Williams Distributor 3401 N. California Avenue
Chicago, IL 60618

CAUTION: Transport this game ONLY
with the hinged backbox DOWN!
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