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CPU JUMPER TABLE

. - CPU* ROM JUMPERS
Game -  Version Position INSTALLED : REMOVED

Laser Wars Ver 1 5C J1ib, J3.J4, J6a, J7a. & J8 Jia, J2. J5, J6, J7b

Ver 2 5B.5C |J1b, J3, J4, Jba, J6a, J7b & J8 [J1a, J2. J5, J5Sb, J6b & .
Secret Service Ver 2 58.5C |J1b, J3, J4, J5b, J6b, J7b & J8 |J1a, J2, J5, J5a, J6a & J
Tompedo Alley Ver 2 5B.5C [|J1b, J3, J4, J5b, J6b, J7b & J8 |J1a, J2, J5, J5a, J6a & J
Time Machine Ver 2 58.5C |J1b, J3, J4, J5b, J6b, J7b & J8 {J1a, J2, J5, J5a, J6a & J
Playboy Ver 2 5B.5C |J1b, J3, J4. J5b, J6b, J7b & J8 |J1a, J2, J5, J5a, J6a & J
ABC M.N. Football Ver 2 5B.5C |J1b, J3, J4, J5b, J6b, J7b & J8 |J1a, J2, J5, J5a, J6a & !
Robocop Ver 2 5B8.5C 1J1b, J3, J4, J5b, J6b, J7b & J8 [J1a, J2, J5, JSa, J6a & .
Phantom of the Opera Ver 2 58.5C |J1b, J3, J4. J5b, J6b, J7b & J8 [J1a, J2, J5. J5a, J6a & .
'Back to the Future Ver 3 5B.5C |J1b, J3. J4, J5b, J6b, J7b & J8 |J1a, J2, J5, J5a, J6a & J
The Simpsons Ver 3 58.5C |J1b,J3, J4, J5b, J6b, J7b & J8 {J1a, J2, J5, J5a, J6a & J
Checkpoint Ver 3 58. 5C [J1b, J3. J4, J5b, J6b, J7b & J8 {J1a, J2, J5, J5a, J6a & J
Teen. Mut. Ninja Turtles Ver 3 5B, 5C {J1b, J3. J4, J5b. J6b. J7b & J8 |J1a, J2, J5, J5a, J6a & J
Batman Ver 3 5B8.5C  [J1b, J3, J4. J5b, J6b, J7b & J8 |J1a, J2, J5, J5a, J6a & J
Star Trek Ver 3 5C J1b, J3, J5, J5b, J6b, J7b & J8 |J1a. J2. J4, J5a, J6a & J
Hook Ver 3 5C J1b, J3, J5, J5b, J6b, J7b & J8 |J1a, J2, J4, J5a. J6a & .
Lethal Weapon 3 Ver 3 5C J1b, J3, J5, J5b, J6b, J7b & J8 {J1a, J2, J4, J5a, J6a & J-
Star Wars Ver 3 5C J1b, J3, J5, J5b, J6b, J7b & J8 |J1a, J2, J4, J5a, J6a & J.
Rocky & Bullwinkle Ver 3 5C Jib, J3,J5, J5b, J6b, J7b & J8 {J1a, J2, J4, J5a, J6a & J
Jurassic Park Ver 3 5C J1b, J3, J5, J5b, J6b, J7b & J8 |J1a, J2, J4, J5a, J6a & ."
Last Action Hero Ver 3 5C J1b, J3, J5, J5b, J6b, J7b & J8 |J1a, J2, J4, J5a, J6a & J
Tales from the Crypt Ver 3 5C J1b, J3, J5, J5b, J6b, J7b & J8 |J1a, J2, J4. J5a. J6a & J.
The Who's Tommy Ver 3 5C J1b, J3, J5, J5b, J6b, J7b & J8 |J1a, J2, J4, J5a, J6a & J:
*Version 1 hat ein 2K RAM und ist einem 24-poligen|* Version 2 & 3 hat ein 8K RAM und ist einem 28-poligen
IC in Position 5D. in Position 5D.

Power-Up CPU Self Tests

Upon power-up, the CPU Board performs a series of self tests of major components. Turn the game on whii:
observing the LEDs on the CPU Board. Tests of the PlAs, RAM, and EPROMs are performed automatically ar
results of the tests are indicated by the PIA LED.

With all tests passed, the LEDs illuminate in the following sequence at power turn-on. The PIA and +5v LEL
illuminate immediately. Approximately 1/2-second later, the PIA LED goes out and the Blanking LED illuminate:
the +5v and Blanking LEDs remain illuminated until the game is turned off. Test failures are indicated with t/

PIA LED:
Blank 45V ___PIA
B PIA LED SUSPECT COMPONENT
(Fig. 1) Stays On : One of the 6821 PiAs
: Flashes 1 Time 6264 RAM at location D5
Flashes 2 Times EPROM at location C5

Normal Operation

DISPLAY READS "OPEN THE DOOR" -- This indicates a faulty memory condition in RAM. Opening the Co:
Door will initiate a Factory Restore, by opening the Memory Protect Switch. Check battery voltage at CMOS RA!
with power off.

QUICK REFERENCE FUSE CHART

PPB.BOARD.. . - POWER SUPPLY BOARD

F1 5A Slo-Blo G.l. 6.3VAC F1 7A Slo-Blo +5VDC Regulator Input (9VAC)

F2 5A Slo-Blo G.l. 6.3VAC F2 7A Slo-Blo +5VDC Regulator input (9VAC)

F3 5A Slo-Blo G.l. 6.3VAC F3 Not Used

F4 5A Slo-Blo G.I. 6.3VAC F4 8A Slo-Blo Switched lllumination Buss (18VDC)

F5 5A Slo-Blo Flipper Power & 50Volt coils F5 5A Slo-Blo Solenoid (34VDC) Bumpers Slingshots e
F6 5A Slo-Blo Flash Lamps {34VDC) F6 5A Slo-Blo Solenoid Buss (34VDC)

F7 3A Slo-Blo Flipper Power & 32Volt coils F7 0.5A Slo-Blo Display Reg. Input (90VAC)

F8 4A Slo-Blo_50Volt coils

F9 5A Slo-Blo 50Volt coils




The Who’s Tommy
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GAME SPECIFICATIONS

POWER REQUIREMENTS

This game is provided with a 3-prong plug and must be connected to a property grounded outlet to reduce
shock hazard and insure proper game operation. Referto AC Power Wiring Diagram for transformer connections
required for normal, high, and low line conditions.

Normal Line: 109 to 129 -Volts AC (211 to 225 -Volis AC)
High Line: {226 to 235 -Volts AC)-- European, International
Low Line: 95 10 108 -Volts AC (200 to 210 -Volts AC)

PROM SUMMARY

CPU Board: Location C5

Sound Board: Locations W17 (Voice ROM 1), U21 (Voice ROM 2), U36 (Voice ROM 3), U37
(Voice ROM 4) and U7 (Sound ROM)

Display Controller Board: Location U12, ROM 0

TRANSPORTATION

To reduce the possibility of damage, observe the following precautions whenever transporting the game. Lower
the backbox and secure it to the cabinet. Remove the legs and secure the game within the transporting vehicle.

OVERALL DIMENSIONS
Please Note e W w

An addition of a Marquee {0
the top of the backbox will N
increase the overall height of 27-3/4
the back dimensions. | 20"
Shipping Crate Il
Dimensions !i {_l_
Height 55-1/2" \
Width 30-1/2" 76
Length 31"
Approx. Wi, | 2501bs.
46"
|
5 W
) L L
5‘,‘1 ; vy vy 13
36-1/2" \ I‘EEE 51-3/4" !
Al
28-1/2° i)
|
\ *
13" = | Note: The Leg Levellers can
iy v | add up to 2 more inches to
f | the overall heig_ht of the
) front & back dimensions.
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GAME ASSEMBLY PROCEDURES
(Refer to the lifustrations on pages 3 & 4)

1. Open the top of the carton and lay it on its side with the bottom of the cabinet down. Using the plastic banding
strip as a handle, slide the game out of the carton.

2. Remove all packing material. Cabinet legs are located on top of the front mouiding above the coin door and
the assembly parts package is in the cashbox. There should be four leg levelers, eight leg bolts, six pinballs and
a large Allen Wrench, used for securing the backbox, is inserted & taped to the rear of cabinet.

3. Aftach leg leveler from the parts package to each leg, make sure that each leveler is threaded through a hex
nut before threading it into the leg.

4. Suppor rear of cabinet and attach rear legs using two leg bolts for each leg.
5. Support tront of cabinet and attach front legs using two leg bolts for each leg.

6. While assuring that no cables are being pinched, carefully raise the backbox and secure it in its upright position
with the Allen Wrench in the hole in the back of the cabinet and rotating the wrench 270 degrees(3/4 tum).

7. Remove the backbox keys from the playfield glass, unlock and carefully remove the backglass. Set the
backglass aside.

B. Check all connectors in the backbox for loose wire terminations. Reseat any loose wire by pushing in on the
terminal. Push on all connectors plugged into the CPU board, Sound Board, Power Supply Boards, and {on insert
board) Display board to check that they are properly seated.

9. Check that the fuses on the Power Supply board, PPB board and fuse panel are seated properly.

10. Carefully remove the playfield glass and set it aside.

11. Raise the playfield and support it, by lifting the Stay Arm on the Right Side of the Cabinet and locking it into
the slotted bracket on the playfield. (Use the instruction sheet provided in the game to see altemative methods
of accessing the playfield bottorn.)

12. Check all cabinet cable and playfield lamp board connector terminations.

13. Remove all shipping tie downs.

14, Remove the Plumb Bob tilt from the pans package and install on the pendulem wire on the inside left of the
cabinet. (See Cabinet Parts lliustration.)

15. Lower the playfield and leve! the playfield side-to-side by adjusting leg levelers.

16. Using a level or slope indicator, adjust the pitch of the playtield 1o approximately 6.5 degrees.

THE PLAYFIELD INCLINE AFFECTS DIFFICULTY OF PLAY. USE THE RECOMMENDED
INCLINE; GAME DIFFICULTY IS BEST VARIED USING GAME ADJUSTMENTS.

17. Check the plumb titt and adjust as required.

18. If desired, perform any self tests at this time. With the insert door closed, carefully reinstall and lock the
backglass.

19. Place the six pinballs on the playfield near the outhole and carefully reinstall the playlield glass.

20. i desired, make game pricing and Add-A-Ball, Novelty, or 5-Ball Play adjustments at this time.

2 Game Specifications



EASY ACCESS SERVICE SYSTEM

PREVENTIVE MAINTENANCE

Lubricate slide raits with light oil
penodically to assure smooth
opseration.

Ihis position Is useful to
atvice:

Transformer, Cabinet Bottom
Components, Playfield Bottom
Components, elc.

SERVICE POSTION 1

Lift the playfield using the left and right ball guides upward and toward the backbox {Fig. 1.1) until the playfield
can be supported with one hand. With your free hand, iift up support bar, while simultaneously lowering the playfield
until the playtield and the support bar meet. Position it into the slotted bracket under the playfield . (Fig. 1.2) This
bar will secure the playfield for servicing in an upward position. (Fig. 1.2). Reverse procedure when service is
complete.

This posltion Is useful to service:

Trough Switches, Conneclors at
back of cabinet, Cleaning the
Playfield, etc.

>~ Support Bracke!

Lift the playtield using the left and right ball guides upward (Fig. 2.1) unti! the playtield support brackets can be
seen to clear cabinet front (Fig. 2.2). At this time, pull playfield toward the front of the cabinet, checking that the
mechanical components clears the cabinet front (Fig. 2.3). Then rest the playfield on the support brackets at the
front channel of cabinet. Reverse procedure when service is complete.

This position s useful to service:

All Playfisld Bottom Components,
Y Cabinet Components, etc.
Slider Bracket

With the playfield at rest (Fig. 3.1), hold sides of playfield and pult toward the front of the cabinet {approximately
6-8"), until resistance is felt from the slider brackets located on either side of the cabinet (Fig. 3.2). At this time,
swivel playfield toward the backbox, then rest on top edge of the backbox. Reverse procedure when service is
complete.

Game Specifications 3




BACKBOX LAYOUT, FUSE & RELAY LOCATIONS

Inside the Backbox
- G.I. Relay _
Flipper
Enabie
Relay
ound
Board
Backbox Bridges
\Mountad In Bacibox |
BR1 BR? Fi.
3 BA Slo-Blo
. 32y Coil
Left/Right Relay @ @'EDE 4@ L Calls
o _ 8A Slo-Blo
g ; [“""" 18y DC
8 Amp /I Lamps |
Slo-Blo* - :
Lamp Filter Capacitor
, Fuse &
Service Volume .
Switches Controi Service
ontroi Outlet SSFB
o rr— | SMB
On/Off E E S (:)
Switch E @
(under R R
cabinet) : E—@ _ lg ‘%%]

A: Inthe Backbox |{B: Inthe Backbox ||C: Inthe Cabinet D: in the Cabinet
Power Supply Board Playfield Power Board Solid State Flipper Bd. Shaker Motor Board
PSB PPB SSFB SMB
Fi 7A Slo-Blo +5vDC Fi G.l. 5A Slo-Blo Fi 3A 250vSio-Blo F1 2.5Amp Slo-Blo

B Playfield 50v DC Qutput (All Fuses ) Airplang Motor
F2 7A Sio-Blo +5vDC F2 G.1. 5A Slo-Blo Lo | F2
| Backbox Dr/Spkr. Panel | |F2 3A 250v Slo-Blo Not Used
F3 Not Used F3 G.l. 5A Slo-Bio 9v AC Holding F3
i F3 3A 250v Slo-Blo Not Usad
F4 8A Slo-Blo Switched F4 G.|. 5A Slo-Blo 50v DC Qutput
Bi] LI Flipper
Fs 5A Slo-Bio Solenoid F5 50v 5A Flippers F4 3A 250v Slo-Blo *
(34vDC) Bumpers, Sling- {All 50v Coils 9y AC Holding d
shots. etc F& 32v Flash Lamps F5 3A 250v Slo-Blo Main Fuse Line:
Fé& 5A Sio-Bio Solenoid /Right 50v DC Output L Slo-
Buss (34vDC) LR Relay F7 32v 3A Coils Upper Flioper | Intemational:
Coils/Flash [Lett L 4AmMp250v Slo-Blo |
F7 0.5A 250v Slo-Blo E8 50y 4A / 50y Coils
Display Reg. Input (S0vAC) | [FQ S0y SA Laser Kick
4 Game Specifications




GAME OPERATION & FEATURES
STANDARD FEATURES

insert coin(s), the game makes a sound for the first credit and generates sounds for each subsequent coin and
the display indicates the number of credit(s) posted. Depress the credit button and a start-up sound is produced,
the posted credit(s) are reduced by one, The display now indicated the player or # of players selected from the
tolal depresions of the credit button. The display indicates the ball in play, and a ball is served to the shooter lane.
Additional players may be added by depressing the Credit bution before the end of ball 1. At game start, an
introduction is shown followed by Skilt Shot Graphics.

The second closure (adjustable) or profonged closure of the plumb bob tit switch tilts the ball in play. Closure of
the slam tift switch in the coin door ends the current game(s).

Al the end of each ball, earned bonuses are collected. At the end of the last ball for the last player and after
bonuses are collected. The EB Buyin Feature* countdowns awatting for player to enable. If countdown reaches
zero the system produces a random 2-digit number (a multiple of 10; 00 to 90) for a Match feature (adjustable).
Matching the last two digits of a player score with this number awards a credit. Players exceeding high score
levels receive free credits (adjustable) and are able to enter their initials with the new High Score achieved. To
enter your initials, use the left & right flipper buttons to choose letter or character as seen on the Visuval Display.
Hitting the Start Button locks the letter or character in. Procede with the 2nd & 3rd letter. The game then proceeds
into the game-over mode and then to the attract mode. A custom message (adjustable) can be displayed during
the attract mode.

*EXTRA BALL (EB) BUYIN FEATURE

An oplion to add an extra ball after game is finished, prior to completion of "countdown.* For the same credit,
player may choose to continue the game at the same score and features active by depressing the E-Ball Button,
The number of extra balls which can be added to a game can be adjusted with Adj. 57.

MANUAL PERCENTAGING

This game is equipped with Manual Percentage Adjustment. As previously with our games, you can either set
operator adjustments for a replay percent or you can set a fixed replay score,

If you set operator adjustments for a particular replay percent, the game will compute a recommended score to
keep the game at that replay percentage.lf a change is recommended and the game coin door is opened, the
displays will indicate a recommended replay score to beat and make a sound to alert the operator. By pressing
the start button, the score to beat will be changed to the recommended level, |f you close the coin door or go into
audit or adjustrnent mode, no score change will be made.

You may choose fo ignore the recommended change; for example, you may not think last week's players were
the usual crowd . Just close the door and the message will disappear without altering the existing level. Or you
may choose to make a different score to beat adjusiment; this is done by utilizing Adjustment 02.

Holdar of this ticket agrags fo the lollowing: N i E INSTRUCTION
' Skill Shot :  Plunge the ball into the secret hole behind 8:00PM  FRIDAY N. CARD & GAME
Multiball ; Spsil T-O-M-M-Y by shooting the mirror, | No Refunde/Exchanges N
then enter the mirror 105 4-B’;IltPlag. ’ _
Jackpot : Shoot ramps to collact Jackpots, then spe P —————— :
T-O-M-M-Y at Mirror 1o light Super Jackpots. || Data East Theatre H
Union Jack : Orbit shot lights "Union Jack Collect”; Shoot 1990 Janice Ave. :
*Union Jack Collect” to start flashing Feature. Presenting N_
Genius Hole: Shoot the “sject” to collect various Skiil Level :
awards. The Who's n
Mystery: Shoot the right ramp to light Mystery award '. w :
at "sject.” - Al :
) Hint : You can become Tommy by holding in the PINDAT ". . Card may be
Extra Ball Bution when starting your game! n photocopied as a
: o Part Ne, T55-5045-00 S e T S fempomry
- ; . replacement.
([ GENERALADMISSION ) [ ROWJ] |»
1N\ Admit One Per Credit | SEAT 21 |pq
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GAME RULES

UNION JACK FEATURES:

1
O Collect Union Jack

Collect flashing Union Jack feature at VUK
(Right Hole) when lit for "Collect Union Jack."

2
Q Light Union Jack

The left or right orbits relight "Collect Union
Jack®. The left or right return lanes may relight
"Collect Union Jack” temporarily.

3
O Change Union Jack

The switch closures on the Turbo Bumpers
and Silver Ball Target change the lit Union Jack
Feature.

GRID FEATURES:

4
O Light Extra Ball

Extra Ball is collected at "Eject,"

@ Pinball Wizard

Blinder is extended out in this 6-Ball mode.
Left ramp is worth 10M, right ramp is worth
20M, other switches are worth 1M. Pass
switch closure checkpoints to spell WIZARD
and earmn WIZARD Letter Awards. Round
ends when only 1-Ball remains in play.

6
O Siiver Ball Multi-Millions

20-second timed mode, more time available.

Small targets lit for 5M each. Center target lit
for 10M, increases by 5M each time hit and
increases value at all small targets by 5M.

Game Operation & Features



GAME RULES

Grid Features Continued:

(D
Acid Queen

Untimed mode, more time not available.
Countdown on eject, scoop, and VUK begins
at 25M. If award is coliected, 10M is added to
countdown. Mode is over when countdown
reaches 10M or all three shots are made.

@ Sally Simpson

20-second timed mode, more time available.
Both left & right ramps initially score 5M and
the left ramp scores double increments when
shot (e.g. 5M, 7M, 9M, 11M, etc.) The right
ramp awards ramp value and doubles
awarded ramp value. (i.e. Example Shoot:
Left Ramp --> 5M Awarded; Left Ramp --> 7M
Awarded; Right Ramp --> 9M Awarded and
both ramps now worth 18M.

9
O Smash the Mirror

Untimed mode. 2-Ball multiball with balls
recycled for 20-seconds. Mirror shots score
5M, 10M, 15M, 20M, and 25M. Mirror then
lowers for a 50M shot. After this shot the cycle
repeats. Mode ends when one ball remains

in play.

(EJ Fiddle About

20-second timed mode, more time available.
Shoot 3-Bank Targets. Value of bank 3-Bank
Targets are 5M a piece (and increment by 1M
per hit, to a maximum of 10M). Mode ends
when timer expires.
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GAME RULES

Grid Features Continued:

( 11 )—
Christmas

20-second timed mode, more time available.
Fast scoring, all switch closures initially 300K.
1 roving target on each 3-Bank adds 5M to fast
scoring total. Any 3-Bank Target boosts
increment by 100K. Mode ends when time
expires.

I ( 12 )
There’s A Doctor

25-second timed mode, more time availabie.
1M per Pop Bumper, 20 Pons total required for
completion. 25M bonus for completion (20
hits), 5M Base, maximum total is 50M. Mode
ends when timer expires or 20 pops made.

13

Captain Walker
Video Mode: Use flippers to drop bombs on the
video targets below. Each target destroyed
scores 1M.

S

)

4 Holiday Camp

Untimed mode, more time NOT available.
Captive ball count up, 1M...20M, can collect
multiple times. Mode ends when captive ball
value reaches 20M.

(1)
Cousin Kevin

20-second timed mode, more time available.
During the time period, ramp targets add-a-ball
and score 5M X Balls-in-play. Each target may
only add one ball. If all 3 targets are completed,
then base value increases by 5M. If only 1 ball
is in play when the timer expires, then the mode
ends. |f multiple balls are in play when the time
is up, then the mode continues with ramp
targets scoring Base value X Balls-in-play.
Add-a-ball and increase in target value are no
longer available once time is expired. In this
case, the mode ends when only 1 ball is still in

play.
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Grid Features Continued:

—

Three ball fast scoring mode with arch active,
more time NOT available. 3 Balls are fed into
ptay with switch closures worth S00K. Round
ends when only 1-Ball remains in play.

MULTIBALL RULES:

: : Collecting Multiball

Spell T-O-M-M-Y at the mirror to lower mirror
and light 4-Ball Multibali. 3-Ball Multiball is
available at the left scoop for the first Multiball.

If 1-Ball play results before a Jackpot or Double
Jackpot is collected, then the mirror lowers for
multiball restart {2 Balls). The left scoop is
available for restart on the first Multiball only.

(17a)
Multiball Jackpots

At the start of Multiball, the ieft ramp is lit for the
Jackpot and the right ramp is lit for the Double
Jackpot. Each Jackpot may be scored once.
If both are collected, then the left & right ramps
relight for a 2nd Jackpot or Double Jackpot. If
one is collected, the mirror lowers and TOMMY
Multiball begins (see item 18). Each Jackpot
also adds-a-ball. Jackpot values are increased
by 200K/switch (thus 400K/switch for Double).

(18 )
Tommy Multiball

This mode starts after 3 Jackpots have been
collected. Mirror shots spell out T-O-M-M-Y &
score 20M X Balls-in-play. Once TOMMY is
spelled, the left ramp lights for Super Jackpot
(250M) & the right ramp lights for Double Super
Jackpot (500M). Super Jackpot increases by
1M per switch closure. If either Jackpot is
scored, TOMMY Multiball restarts, but with the
Blinders (arch) active!
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SINGLE BALL RULES:

(19)
Skill Shot

Skill shot is collected at "hole" after successtul
plunge. Value starts at 10M and can be
increased by a)} previous successful skill
shot(s), and/or b) shooting hole during single
ball play. Maximum is S0M.

TJurbo Bumpers

Turbo Bumpers start at 100K/hit each ball.
Each 10 hits, value increases by 100K, upto a
maximum of 1M. Bumper value can also
increase based on consecutive bumper hits
(when the ball stays in bumpers for a long
time).

(21)
3-Bank Targets

Completing a 3-Bank awards 5M, 10M, 15M,
20M. Completion of left bank increases left
spinner base by 25K, likewise for right bank
and right spinner. Max spinner value is 1M,

base is 25K. Left scoop when unlit spots left
bank target, captive ball spots right bank
target.

(22 )
Genius Award at Eject

Collected at "Eject" hole. Each hit awards a letter. tst
spell "OK" for 5M, then *"WOW" for 10M, *GOOD" for
15M, "SUPER" for 20M, and "GENIUS" for 25M.
Subsequent spellings of Genius award 30M. Extra ball
and Special are available according to percentaging.

(22a)
Extra Ball at Eject

10

When lit, collect an extra ball.

22b

Mystery Award at Eject
10 randomly selected awards are available for collection
when Mystery is lit via Right Ramp. Awards are given in
set order in toumament play. (See item 27).
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Single Ball Rules Continued:

(23 )
Captive Ball

Captive Ball hit advances BonusX: 2X, 3X, 4X,
5X, 6X, 7X = Maximum. Subsequent hits
score 10M. BonusX resets at the start of each
ball uniess held by Mystery Award.

(24)
Silver Ball Target & Ramp Targets

Unlit ramp targets are worth 500K. The first
three Silver Ball hits make a ramp target flash.
Hitting flashing ramp targets collects 1M and
makes them light. Lit ramp targets score
S00K. When all ramp targets are lit, Silver Ball
target lights for 20M. (Note: When all ramp
targets are flashing, "Silver Ball" hits will light
them.)

( 25 )
Return Lanes

Return lanes light the opposite spinner for
double value for a short time (e.g. Left Return
lights the Right Spinner). Also, return lanes
may light "Union Jack Collect" for a short time.

26
O Left Ramp - Captain Walker

Ramp Bomber
Each of the 1st 4 left ramp shots starts the
propellers on the bomber on the display. Once
the propellers are started a 5th left ramp shot
makes the bomber take off. A20-second timer
starts. During this period the spinners drop
bombs - 100K+ spinner value for the 1st 10
spins: Add 100K every subsequent 10 spins,
with 1M max. spinner value. The left ramp
drops a bigbomb for 5M. The right ramp drops
a REALLY BIG BOMB for 10M. Subsequent
Bomber take-offs may require more left ramps.

27

O Right Ramp - Light Mystery
“Mystery" lights at "eject” after 2, 5, 8, 11, 16,
22, 29, 37, 46, ..., 99 right ramp shots.
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|
|
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Single Ball Rules Continued:

28
Left and Right Orbits
A number of orbits within a set time limit give
special awards. The next award is shown on
the display when the orbit is shot.

0

Bonus

Bonus = BonusX x [100K x Left Ramps
current ball + 200K x Right Ramps current ball
+ 600K x Union Jacks Collected]

( 30 }
Combination Shots

The game features three "3" and *“4" shot
combos and one "5" shot combo. These
combos involve natural sequences of orbits,
ramps, and/or the mirror target. Several
undocumented difficult combos may also be
present.

EXTRA FEATURES:

3

0

Extra-Ball (EB) Buyin

After game ends, extra ball(s) may be
purchased to continue before countdown
ends. Cancel buyin with Start Button or
flippers.

(32) -
Tommy Shield Game

Pressing the "EXTRA BALL BUTTON" along
with "START BUTTON" at the beginning of a
game starts a game with the arch active
(blinder covering the flippers) for the whole
game! For True Wizards Only!!! Highscore
is recorded separately.

2
O Hidden Rules

Like Tommy, your amazing journey will yield
new discoveries!!
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AUDIT FUNCTIONS

GENERAL

There are 64 audit functions provided for accounting purposes and for evaluation of game difficully adjust-
ments. Audit funclions are split into two groups. There are 12 most-used audits (1 through 12) in a 'quick leok’
group and 54 less-used audits (13 through 64), in an 'Expanded’ Group. The vanous auditing functions are
summarized in the GAME AUDIT TABLE and, when accessed, are shown on the Dot Matrix Display. The
Audit Number is shown in the top of the display, the Description is shown next and the Audit Totalin the dis-
play. Access and control is provided from switches located on the inside of the coin door. '

To access audit functions, open the coin door and make sure that the FORWARD/REVERSE switch is in the
FORWARD {up) position. Depress the STEP switch and the display indicates AUDITS & ADJUSTMENTS.
This indicates access to audit functions.

With the FORWARD/REVERSE push-button switch still in the FORWARD (up) position, depressing the STEP
push-button switch advances through the audit functions one at a time. To review lower-numbered functions,
set the forward/reverse push-button switch to the REVERSE (down) position and operate the STEP push-but-

ton switch.

To access expanded audits, operale the step push-button untit AUDIT 12, EXPAND AUDITS is displayed. Set
the choice to YES as indicated in the lower display by depressing the Game Start push-bution and then de-
press the step push-button. The request is installed and Audit 13 is displayed. When you exit audits and ad-
justments, the Audit 12 setting is returned 1o off for the next time that a review of audits are required.

Audit totals may be reset to zero using Game Adjustment, ADJUSTMENT 11, AUDITS RESET. Game adjust-
ments (1 to 12 and 13 to 57) beqgin after the last audit function (12 or 64). Once audits functions have been re-
corded, and if no adjustments are required, you may return the game fo the attract mode. i adjustments are re-
quired, continue pressing the STEP button until the game adjusiments are reached. See Game Adjustments

for details.

Audits - 'Quick Look’ Functions

[Au. #] | Audit Name § Audit Definition
Au.1  Total Paid Credits The total number of paid credits is displayed.

Au. 2 Free Game Percentage The Total Free Plays {(Audit 25) divided by Total Plays (Audit 26).

Au.3  Average Ball Time {In Seconds) The Total Play Time divided by Balls Total (Audit 13)

Au. 4  Average GameTime The Average Game Time expressed in minutes and seconds.

Au. 5, Coins (Lett, Right, These four audit totals are provided to show the amount of coins

6,7,8 center, & 4th Chute) registered for the LT, RT, CT, & 4th Chute, respectively.

Au. 9 Total Coins The total number of coins dropped through all 4 coin chutes.

Au. 10 Total Earnings The total cash value accumulated since the last Factory Restore
occured.

Au. 11 Meter Clicks Provides the total number of meney clicks accumulated, based on the

country’s lowest coin denomination used for the game credit.

Au. 12 Expand Audits... {On/Otf) This audit permits operator to proceed into expanded audits.

Audit Functions 13
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The Who's Tommy

Game Audit Table
Item/Description Hem/Description
1  Total Paid Credits 33 Average Scores
2 Free Game Percentage 34 Service Credils
3  Average Ball Time 35 Proprietary
4  Average Game Time 36 Propretaty
5 Coins Left 37 Proprietary
& Coins Right 38 Total Buyin Games
7 Coins Center 39 Extra Ball (EB) Buyins
8 Coins 4th Chute 40 EB Buyin Replay Awards
9 Total Coins 41 EB Buyin HS Awards
10 Total Earnings 42 Drains Left
11 Meter Clicks 43 Drains Center
12 Expand Audits...(On/OH) 44 Drains Right
13 Balls Total 45 Slam Tilts
14 Extra Balls Total 45 Skill Shots
15 Extra Ball Percenl 47 Freeze Used
16 Replay 1 Awards 48 Parachute Sneak-Ins
17 Replay 2+ Awards 49 Left Ramp
18 Total Replays 50 Right Ramp
19 Replay Percent 51 Mystery Awarded
20 Total Specials 52 Proprietary
21 Special Percent 53 More Time
22 Total Matches 54 1st Multiball Lit
23 High Score (HS) Wins 55 1st Multiball Start (Scoop)
24 High Score (HS) Percent 56 1st Multiball Start (Mirror)
25 Total Free Plays 57 Multiball Restart Awarded
26 Total Plays 58 2+ Multiball Start
27 000.0 - 049.9 Millicn 59 Jackpot
28 050.0 - 099.9 Million 60 Double Jackpot
29 100.0 - 199.9 Million 61 Tommy Multiball Started
30 200.0-299.9 Million 62 Tommy Multiball Compieted
31 300.0 - 399.9 Million 63 Super Jackpot
32 Over 400 Million 64 Double Super Jackpot

Note: This Page Can Be Photo-copied And Used F.r Field Autit Tracking Performance.
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Audits - 'Expanded’ Generic Functions

[ AuditName || Audit Definition ]
Au. 13 Balls Total The total of regular and extra balls.
Au. 14 Extra Balis Total The total number of extra balls awarded.
Au. 15 Extra Balls Percentage The Extra Balls Total (Au.14) divided by Total Plays (Au. 26).
Au. 16 Replay 1, 2+ Awards These audits provide the total awards (credit, extra ball, or audit) for
& 17 replay level 1 or 2+, respectively.
Au, 18 Total Replays The total awards (credits, extra balls, or audit only) for exceeding replay
score levels,
Au. 19 Replay Percent The Replay Tota! awards for exceeding replay score levels, Total
Replays (Au. 18) divided by Total Piays (Au. 26).
Au.20 Total Specials The total awards (credits, extra balls, or scores) for making specials.
Au. 21 Special Percentage The Total Specials (Au. 20) divided by Total Plays (Au. 26).
Au. 22 Total Matches The total credits awarded for matching the last two digits of the score
with the system-generated Match Number at the end of the game.
Percentage of match credits will be adjustable from 0% to 10%, by Adj.
13 if enabled,
Au. 23 High Score Wins The total credits awarded for exceeding the high-score-to-date scores.
Au.24 High Score Percent The High Score Wins (Au. 23} divided by Total Plays (Au. 26).
Au. 25 Total Free Plays The totalfree credits for replays, high-score-to-date, specials, and match.
Au. 26 Total Piays The sum of Total Paid Credits {Au.1) and Total Free Plays (Au. 25). Note
that free credits are not recorded in the Audit until they are actually used.
Au. 27 000.0 - 049.9 Million Provides the total number of games the Player's final score was between
0 and 49,999,990 points.
Au.28 050.0 - 099.9 Million Provides the total number of games the Player’s final score was between
50,000,000 and 99,899,980 points.
Au. 29 100.0 - 199.9 Million Provides the total number of games the Player's final score was between
100,000,000 and 199,999,990 points.
Au. 30 200.0 - 299.9 Million Provides the total number of games the Player's final score was between
200,000,000 and 299,999,990 points.
Au. 31 300.0 - 399.9 Million Provides the total number of games the Player's final score was between
300,000,000 and 399,999 990 points.
Au. 32  Over 400 Million Provides the total number of games the Player's final score was over
400,000,000 points.
Au. 33 Average Scores Provides the Average Score by adding the Final Score of each game to
a table and dividing this sum by the Total Plays.
Au. 34 Service Credits Provides the total number of Service credits added to the game. See
Game Diagnostics on page 21 for instructions regarding entry of Service
Credits,
Au. 35, Proprietary Provides information to the game designer to aid in design development
36, 37 {not for consumer use).
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Audits - 'Expanded’ Generic Functions {cont.)

LAu#] [ Audit Name

J Audit Definition

Au. 38 Total Buyin Games Provides the number of times a player utilized the Buy-In Feature.

Au. 39 Extra Ball Buyins Provides the total number of times the Exira Ball Buyin feature was used.

Au. 40 EB Buyin Replay Awards  Provides the total number of replay awards that resulted from the use of
the Extra Ball Buyin (Au. 39) feature.

Au.41 EB Buyin HS Awards Provides the total number of times in which use of the Extra Ball Buyin
teature resulted in a high score.

Au. 42 Drains Left Provides the number of times the ball drained out the left drain,

Au. 43 Drains Center Provides the number of times the ball drained out the center drain.

Au. 44 Drains Right Provides the number of times the ball drained out the tight drain.

Au. 45 Slam Tiits Provides the number of times the Slam Tilt switch was activated.

Audits - 'Expanded’ Game Specific Functioné

[ Au#

[ Audit Name

| Audit Definition

Au. 46 Skill Shot Provides the total number of Skill Shot awards.

Alu. 47 Freeze Used Provides the tota! number of times the Freeze feature was used. The
Freeze feature is enabled at the star of each ball and is disabled as soon
as the ball makes conlact with 5 game switches.

Au. 48 Parachute Sneak-Ins Provides the total number of times a ball entered the parachute hole
during regular game play, i.e. when the hole is not lit for a skifl shot award.

Au. 49 Left Ramp Provides the tota! number of left ramp shots,

Au.50 Right Ramp Provides the 1otal number of right ramp shots.

Au. 51 Mystery Awarded Provides the tolal number of times the Mystery feature was awarded.

Au. 52 Proprietary Provides information to the game designer to aid in design development
(not for consumer use}.

Au.53 More Time Provides the total number of times the More Time feature was awarded.

Au. 54 1st Multiball Lit Provides the total number of times the Multiball feature was enabled
once.

Au. 55 . 1st Multiball Start (Scoop) Provides the total number of times the Multiball feature was started once
via the Left Scoop.

)
Au. 56  1st Multiball Start (Mirror) Proviaes the total number of times the Muliball feature was started once

via the Mimor.

16
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Audits - 'Expanded’ Game Specific Functions (cont.)

[Au#][  AuditName ]| Audit Definition ]

Au. 57 Muitiball Restart Awarded Provides the total number of times the Mulliball Restart feature was
awarded.

Au. 58 2+ Muiltiball Start Provides the totat number of times the Multiball teature was awarded two
or more times.

Au. 58 Jackpot Provides the total number of times the Jackpot feature was tollected.

Au. 60 Double Jackpot Provides the total number of times the Double Jackpot feature was
collected.

Au. 61 Tommy Multiball Started  Provides the total number of times Tommy Multiball was started.

Au. 62 Tommy Multiball Completed  Provides the total number of times Tommy Multiball was completed.

Au.63 Super Jackpot Provides the total number of times the Super Jackpot feature was
collected.

Au. 64 Double Super Jackpot Provides the total number of times the Double Super Jackpot feature was

collected.
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GAME ADJUSTMENTS

GENERAL

There are 57 adjustable functions provided to vary difficulty of play and to periodically reset audits and the high
score levels. The various game adjusiments are summarized in the Game Adjustments Table and, when
accessed, are shown on the player score displays. The Adjustment Number is shown in the top of the display,
the Description is shown next, and the setfing, in the bottorn of the display. Access and control is provided from
switches located on the inside of the coin door.

Game adjustments are accessed from the audit mode. With the audits displaying AUDIT 1 and the FOR-
WARD/REVERSE switch in the REVERSE (down) position, depress the STEP switch and ADJUSTMENT 99 is
shown at the top of the display, FACTORY RESTORE is shown in the middle of the display,and NO is shown in
the bottom of the display.With the audits displaying AUDIT 10 or 99)and the FORWARD/REVERSE switch in the
FORWARD (up) position, depress the STEP switch and ADJUSTMENT 1 is shown in the top of the display,
REPLAY/MANUAL is shown in the middle of the display, and the setting is shown in the bottom of the display.

With the FORWARD/REVERSE switch in the FORWARD {up) position, depressing the STEP switch advances
through the game adjustments one at a time. With it in the REVERSE (down) position, the STEP switch selects
lower-numbered adjustments. To rapidly scroll through adjustments, holdthe STEP switch depressed. Adjustment
values are changed by operating the GAME START push-bution.The FORWARD/REVERSE switch setting
determines whether the values are increased or decreased. (With the FORWARD/REVERSE switch up, the value
increases, with it down, the value decreases). When the STEP switch is depressedthe display indicates REQUEST
INSTALLED.

REPLAY AND GENERIC FEATURES

Replays may be adjusted either for fixed levels or for a system-adjusted manual percentage of replay awards.
Four levels may be selected. Adjustments allow awarding of a credit or an extra ball as each level is exceeded.
With the manual percentage feature, if the actual replay percentage is higher or lower than that desired, the game
computes new recommended manual percentage score(s). When the coin door is subsequently opened the
player displays indicate the recommended level and a sound is made o alen the operator of a potential change.
This new level is entered into adjustments simply by pressing the game start push-bution. (If the coin door is
closed or you enter audits/adjustments or diagnostics, the replay level is not changed.)

Adjustments - 'Replays’ (1-6)

Adj.# Adjustment Name Adjustment Definition
Adj. 1 BReplay - Manual: Adijust for percentage of awards for replay levels (1% through 50%}.
Proceed to Adj. 2 and 3 for starting replay levels.
Replay - Fixed: Lower the automatic value to 0% and the display will indicate Fixed.
Proceed to Adj. 2 and 3 for fixed replay levels.
Adj.2 Start Replay - Manual Adjust the starting Replay 1 setting to between 50,000,000 and
9,999,000,000.
Adj.3 Levels Replay/ Adjust the number of replay levels to be active (1to 4). Any additional
l.evel 1, 2, 3 & 4 Replay starting replay levels are automnatically set to values higher than Replay

1. Adjust Replay 1 level o between 50,000,000 and 9,999,000,000.
(Same as Starl Replay). If Adj. 3is setfor 2, 3, or 4, adjust Replay 2, 3,
ot 4 (respectively} level 1o between 50,000,000 & 9,999,000,000.

Adj. 4 Replay Awards Set for replays to award: CREDIT, EXTRA BALL, NONE or SPECIAL
(When score threshold is achieved, a Playlield Special is lit.
Adj. 5 Limit Freegame Adjus! the max. # of free games that may be accumulated per game; 0-9
Adj. 6 Limit Extra Balls Adjust the max._ # of free games that may be accumulated per game;
1- 9 or OFF.
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The Who's Tommy
Game Adjustment Table

Adj. Factory Adj. Factory
No. Description Setting  No. - Description Setting
1 Replay: Manual/Fixed 10% 32 Attract Music ON
2 Start Replay 380,000,000| 33 Flash Lamps NORMAL
3 Replay Levels * 01 34 Coils Pulse NORMAL
4 Replay Awards CREDIT | 35 Proprietary NO
5 Limit Freegame 03 36 | Next Game Promo Message ON
6 Limit Extra Balls 03 37 Buy-In Type OFF
7 Game Rules * MODERATE| 38 Restart Game NO
8 Game Price * USA7 39 Extra Ball Percentage 25%
9 Reset Coins NO 40 Volume Control 100%
10 Reset Audits NO 41 Bill Validator NO
11 Restore High Scores NO 42 Tournament Style NONE
12 Expand Adjustments NO 43 Mirror Motor ON
13 Match Percentage 09% 44 Arch Motor ON
14 Balls Per Game 03 45 Special Memory YES
15 Tilt Warnings 01 46 Rerace Criterion EASY
16 Replay Boost YES 47 Jackpot Criterion HARD
17 Credits Limit 30 48 Multi-Ball Ready Style |MODERATE
18 High Scores Allowed YES 49 Extra Ball Memory YES
19 | High Score #1 Awards 03 50 Ramp Memory YES
20 | High Score #2 Awards 01 51 Proprietary NO
21 | High Score #3 Awards 00 52 Software Meter 00
22 | High Score #4 Awards 00 53 Location 1D Number 0000
23 | Default High Score #1 | 1,000,000,000 | 54 Game |D Number 0000
24 | Default High Score #2 | 900,000,000 | 55 | Number of Copies Printed 00
25 | Default High Score #3 | 800,000,000 | 56 Printer Interface ERhey START TO
26 | Default High Score #4 | 700,000,000 | 57 EB Buyin o1
27 | Default High Score #5 | 600,000,000
28 | Default High Score #6 | 500,000,000 | * Some settings result in Drop-Down Tables
29 | Reset High Score To Date 700 Review the following pages which define all
30 Free Play NO of the above adjustments.
31 Custom Message ON 99 Factory Restore NO
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SINGLE-FUNCTION DIFFICULTY ADJUSTMENT (7)

Adj.#] | Adjustment Name | | Adjustment Definition |

Adj. 7

Game Rules Any one of five INSTALL settings for this adjustment may be activated

to automatically select settings for multiple adjustments affecting garme
difficufty. Use the Start button to choose the difficulty level you require
and press the step bution 1o activate the sefting. Afer activation, the
individual adjusiments may be readjusted if desired. Refer to Install
Adjustment Table for details.

Set to EXTRA EASY, EASY, FACTORY, HARD or EXTRA HARD.
(Note: Additional game features not variable by the Expanded Adjustments may also change using this setting.)

e NSTALL v ADL T
She L ADJUBSTMENT o 1 Extra Easy
Multi-Ball Ready Style 04
Rerace Criterion 04
Jackpot Criterion YES YES YES YES NO

NOVELTY /5-BALL/ADD-A-BALL SETTINGS

The following three combinations are recommended for situations where local laws restrict certain game teatures
regarding the use of replays or the number of balls per game:

b Y
mmhmmA&

—_
E Y

Ad
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Novelty Play Rules - Set to establish recommended settings for no free play or extra balls:

Adj. Name Setting Adj. Adj. Name Setting
Manual Replay Fixed 6 Limit Extra Balls 00

Start Replay 00 14 Match Percentage Oft
Replay Levels None 20 Hi-Score 1 Awards 03
Game Awards None 21 Hi-Score 2 Awards o1
Limit Freegame 00

5-Ball Play Rules - Set 1o establish recornmended settings for 5-ball play:

Adj. Name Setting Adj, Adj. Name Setting
Manual Replay 07% 15 Balis Per Game 05
Start Replay 400,000,000 20 Hi-Score 1 Awards 03
Replay Levels 01 21 Hi-Score 2Awards 01
Game Awards Credit
Limit Freegame 03
Limt Exira Balls 03
Match Percentage 04

Add-A-Ball Settings-To disable awarding of credits and provide awards with an extra ball:

Adj. Name Setting Adj. Adj. Name Setting
Game Awards Exira Ball 19 Hi-Scores Allowed No
Limit Freegame 00 20-23 Hi-Score 1-4 00
Match Percentage Off
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GAME PRICE ADJUSTMENT (8)

There are two methods available for coin switch programming; Standard and Custom. Standard pricing uses a
single adjustment (Adj. 8) to seled a pricing scheme shown in the Standard /Custom Pricing Table. Custom
pricing is used to select additional pricing schemes defined by a Drop Down menu .

With Adj. 8 set to CUSTOM operating the step button again initiates a drop down menu representing coin switch
pulses for the left, right, center and fourth coin slots. The prescribes the number of pulses required for one credit.
For example, it Left Coin Pulses, was set to 02 and Coin Switch Pulses Required for 1 Credit, to 01 a coin in the
left slot would produce two credits. Funther, if Left Coin Pulses, was set to 01 and Coin Switch Pulses Required
for 1 Credit, 1o 02, two coins in the left slot would be required for one credit.

Coin Switch Pulses Required for Bonus Credit may be setto post bonus credits when a minimum amount of coins
are inserted at one time. For example, if Left Coin Pulses was set to 01, Coin Switch Pulses Required for 1 Credit
to 01 and Coin Switch Pulses Required for Bonus Credit 1o 04, one credit would be posted for each of the first
three coins in the left slot and two credits for the fourth coin.

Standard/Custom Pricing - Set for the desired pricing scheme from the Standard Pricing Table as indicated on
the dot matrix display. For Custom Pricing, set to CUSTOM. When set to CUSTOM, the jollowing adjustments
are utilized to tailor each individual coin chute,

Left Coin Switch Pulses - Set the number of pulses registered for closure of the left coin switch; 00 to 99.
Right Coin Switch Pulses - Set the number of pulses registered for closure of the right coin switch; 00 to 99.
Center Coin Switch Pulses - Set the number of pulses registered for closure of the center coin switch; 00 10 99,
4th Colin Switch Pulses - Set the number of pulses registered for closure of the fourth coin switch; 00 to 99.

Coin Switch Pulses Required for 1 Credit - Set the number of coin switch pulses required to post one credit;
00 to 99.

Coin Switch Pulses Required for Bonus Credit- Set the number of coin switch pulses required to award the
1st bonus credit(s); 00 to 99

Coin Switch Pulses Required for 2nd Bonus Credit- Set the number of coin switch puises required to award
the 2nd bonus credit; 00 to 99.

Credits awarded for 1st Bonus - Set the number of credits awarded for achieving the first Bonus level; 00 to 99.

CUSTOM PRICING TABLE
Sl i T Aductments L
jaysiloins Right Mid  4th Pulses Pulses Pulses Credi
Left Right Center 4th |~ " " IPulses Pulses Puises Pulses /Credit /Bonus 50’2335 Eé‘;és
1/25¢ 3/50¢ 01 01 04 00 01 02 00 01
2b¢ 25¢ $1.00 N/ 1/25¢ 5/$1.00 01 o1 04 00 4)] 04 00 01
1/25¢ 6/$1.00 05 05 20 [0.8] 04 20 QQ 01
BscH | 10SscH | 10scH| NAU 1/10scH o1 02 0z 00 02 00 00 00
1110scH 4/30scH 04 08 08 00 06 00 00 00
| 1/30p 2/50p 5/£1| O1 15 | 06 | 02 [ 03 | oo | o0 | oo
10p | £1 | 50p | 20p 1/50p 3/£1 01 % | 05 | 02 | o5 | o0 | o0 | 0O
1/30p 4/£1 01 12 05 02 03 00 00 00
20¢ $1.00 N/U N/U 1/60¢ 2/$1.00 o1 05 00 00 03 05 00 01
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STANDARD PRICING TABLE

Coin Mechanisms
Adj. 8 Standard Left | Center | Right | Right | Pricing Scheme Explained
Pricing Select 1st 2nd ard ath Number of *Plays"” for Price Amount Shown
USA 1 25¢ $1 25¢ 1/25¢
USA 2 25¢ $1 25¢ 1/50¢ 2/75¢ 3/$1
USA 3 25¢ $1 25¢ 1/60¢
USA 4 25¢ 25¢ 1/50¢
USA 5 25¢ $1 25¢ 1/50¢ 5/%2
USA 6 25¢ | $1 | 25¢ 1/50¢ | 2/"4X25¢" | 3/$1 (bitHEhs o 2om'q
USA 7 25¢ $1 25¢ 1/50¢ 4/$1.50 6/$2
Austria 58CH | 10SCH | 108CH 1/10SCH | 21158CH | 3/20SCH
Australia 20¢ $1 $2 1/$1 $2
Australia 2 ** 20¢ $1 $2 1/$1 2/82
Belgium 5f 20t 50t 1/201 1/501
Canada 25¢ 25¢ $1 1/50¢ 2/75¢ /%1
Denmark 1Kr 5Kr 10Kr | 20Kr 1/3Kr 2/5Kr
Denmark 2 ** 1Kr 5Kr 10Kr 20Kr 1/2Kr /5K 7/10Kr
Finland 1Mka | 5Mka 1/3Mka | 2/5Mka
France 1 1f 51 10f 204 1/31 2/5t 5/104 11/201
France 2 1f 51 10f 20f 1/51 3/101 7/201
France 3 1f 51 10f 201 1/3f 2/51 4/10f g/201
Germany 1 1DM 2DM 5DM 1/1DM 5/5DM
Germany 2 1iDM | 2DM 5DM 11DM 6/5DM
Germany 3 1M | 2DM | 5DM 1/20M 2/3DM 3/4DM 5/5DM
Greece 50dr 100dr 1/50Dr | 3/100Dr
Holland {See Netherands 2)
Hungary ** 10F 10F 20F 1/20F 3/40F
Italy 1 500L 500L 1/500L
ltaly 2 500L 500L 1/1000L | 3/2000L
Japan 100¥ 1/100¥ | 3/200¥
Korea 100Won 100Won 1/100Won
Netherlands 1 1G 1G 2.5G 1/1G 3/2.5G
Netherlands 2 1G 25G 5G 111G 3/2.5G 6/5G
New Zealand 1 $1 $2 1/81 2/$2
New Zealand 2 $1 $2 1/$1 %2
Norway 1 ** 5Kr 10Kr 1/5Kr 5/20Kr
Spain 100Pis 500P1s 1/100Pts | 6/500Pts
Sweden 1 18KR | 5SKA | 108KR 1/108KR | 2/158KR | 3/20SKR
Switzerland 1 1SFR | 28FR | 5SFR 1/1SFR | &/58FR
Switzerland 2 1SFR | 28FR | 5SFR 1/1S8FR | 3/28FR | 9/5SFR
UK 1 10p 50p 1£ 20p 1/50p 3/1£
UK 2 10p | 50p 1£ 20p 1/40p 3/1g
UK 3 10p 50p 1£ 20p 1/50p
Yugoslavia S5Dur 5Dur 1/5Dur
Double Asterisk (") indicates new setting.
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ADDITIONAL GENERIC FEATURES (9-39)

Adj#|| Adjustment Name Adjustment Definition

Adj. 9 Reset Coins When enabled (set to YES) all coir/paid credit totals will be reset to zero
when STEP is depressed.

Adj. 10 Reset Audits When enabled (set to YES) all audit totals except for coins and paid
credits will be reset to zero when STEP is depressed.

Adj. 11 Restore High Scores When enabled (set to YES) the High Score Levels and associated initials

will be restored to backup setlings when STEP is depressed .

Adj. 12 Expand Adjustments When set 1o NO, depressing the STEP push-button advances directly to
Adj. 46, FACTORY RESTORE. When setto YES, depressing theSTEP
push-button sequences through the expanded adjustments. When
exiting from expanded adjustments, this function is reset to OFF for the
next time that adjustments are required.

Adj. 13 Match Percentage Set Maich percent from 00% to 10% or OFF. At 00% the match display
occurs at the end of the game but never awards a credit.

Adj. 14 Balls Per Game Adjust the number of balls per game; 210 5.

Ad). 15 Tilt Warnings Adjust the number of plumb bob tilt switch closures before the ball in play
is tited; 110 3 or OFF.

Ad). 16 Replay Boost Set to YES or NO. When set to YES, exceeding a replay will set a

temporary replay leve! for each time a replay level is surpassed. This
new level will equal the previous replay level (when the replay was
awarded) plus 50 Million for each following game, until the replays have
all been played. At this time the previous level is resumed.

Adj. 17 Credits Limit

Adjust the maximum number of credits that may be posted; 4 to 50.

There are four of the six high score levels with associated player initials that are displayed during the attract
mode. This provides a high-score-to-date feature. When players exceed these levels, the player initials may
be entered to replace the previous ones, These levels may be adjusted to award credils and to be reset to
backup values after a selected number of games.

Adj. 18 High Scores Allowed Set 1o enable or disable the four high score |evels; 00.

Adj. 19 High Scores #1 Awards Adjust the number of credits awarded for exceeding leve! 1 (the highest
of the four levels); 0 to 4.

Adj. 20 High Scores #2 Awards Adijust the number of credits awarded for exceeding level 1,0 to 3.

Adj. 21 High Scores #3 Awards Adjust the number of credits awarded for exceeding level 2, 0to 2.

Adj. 22 High Scores #4 Awards Adjust the number of credits awarded for exceeding level 3; 010 1.

Adj. 23 Default High Score #1 Adjust the score leve! to which the world record (the highest of the four
levels) may be attered. This adjustment is not affected by Adj. 29, Reset
High Score To Date, (Factory Reset defaults to 7,500,000).

Adj. 24 Default High Score #2 Adjust the backup score level to which level 1 may be reset.

Adj. 25 Default High Score #3 Adjust the backup score level to which level 2 may be reset.

Adj. 26 Defautt High Score #4 Adjust the backup score level to which level 3 may be reset.
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Additional Generic Features Continued (9-39)

Adj.#

Adjustment Name

Adjustment Definition

Adi.

Default High Score #5

Adjust the backup score level to which level 4 may be reset.

Adj.

28

Default High Score #6

Adjust the backup score level to which leve! 5 may be reset.

Adj.

29

Reset High Score To Date

Adjust the number of games between automatic resets of high score
levels to backup settings and ball time averager adjustments; 100 to 900
or OFF (no reset or adjustment).

Adj,

30

Free Play

When set to YES, no coins are required for games.

Adij.

31

Custom Message

When desired, this function is used to establish a custom message
periodically displayed during the attract mode. Set the feature to
CHANGE using the Credit button and depress STEP. The letler A is
indicated in the first position in the display. Vary the letter by operating
the left and right flippers. With the desired letter indicated, depress the
CREDIT button to lock in the letter and advance to the next character.
Repeat this procedure until the desired message is completed in the
display. At this time, depress the STEP push-button switch to advance
to Adj. 32.

Ad.

Attract Music

Set to ON (approximately every 3 minutes) or OFF.

Adj.

33

Flash Lamps

Set to NORMAL, DIM or OFF. When set to NORMAL the Flash Lamps
are active, when DIM the Flash Lamps impulse power is reduced by 25%
and when OFF the Flash Lamps do not flash.

Adj.

34

Coils Pulse

Set To NORMAL, HARD or SOFT. When HARD the coil pulse power is
increased by 12.5% of the normal pulse rate. When set 1o SOFT the coil
pulse power is reduced by 12.5% of the nommal pulse rate. These
adjusiments are provided to compensate for Low Line or High Line
voltage conditions where the solenoids appear to kicking too weak or too
hard.

Adi.

35

Proprietary

Provides information to the game designer to aid in design development
(not for consumer use).

Adi.

36

Next Game Promo Message

Set to ON or OFF. When set to ON, the game, in attract mode will
randomly display a short promotion for our next game When set to
OFF the game in atiract mode wili not generate any sounds or graphics
referring 1o the next game.

Adi.

37

Buy-in Type

Set to 02. When set to 02, thegame is set to Extra Bali Buy-in. When
set to 01, the game is set to Game Buy-in. Set o OFF to make Buy-in
Type inoperative.

Adi.

38

Restart Game

Setto YES or NO. When set to YES, a new game may be started during
any ball after the first ball is completed. (Note-Pressing start during the
first ball will add additiona! players.) When setto NO, The game disables
the start button after the first ball until the final ball is in play.

Adi,

39

Extra Ball Percentage

Set from 0 to 50. Allows the operator to adjust how frequently the Extra
Ball feature is made available to the player.
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GAME SPECIFIC FEATURES (40-58, 99)

Adj.#

Adjustment Name

Adjustment Definition

Adi.

40

Volume Control

Set to 0, 25, 50, 75 or 100 percent. Allows the operator to adjust the
background music volume independently from the normal game sounds.

Adj.

41

Bill Validator

Setto YES or NO. When set to YES , the display, in game attract mode,
will show an "Insert Bill Animation". When set to NO, the display, in game
attract mode will show "Insert Coin Animation”.

Adij.

42

Tournament Style

Set to NONE, PINBALL EXPO, IFPA-PAPA or HOME. This function
determines the default conditions to quickly prepare a game for
toumament play. When this setting is changed all audits will be reset
and all adjustments will be initiated to the particular style selected. The
game will then retumn to game over attract mode, as if a Factory Restore
had been performed. NONE - Same as a Factory Reset conditions.
IFPA-Straight 50¢ play, no replay, no Extra Ball, no High Scores , 2 Tilt
Wamings and No Match. PINBALL EXPO-PAPA- Same as IFPA
settings except Free Play is enabled. HOME-Sets game for Free Play,
extra ball play, no replay, 10% Match & Ex Ball percent 30%.

Adi.

43

Mirror Motor

Setto ON or OFF. Allows operation of the Mirror Up/Down Motor during
certain events in game play.

Adj.

Arch Motor

Setto ON or OFF. Allows operation of theArch Motor (Blinders covering
the lower flippers) during certain events in game play.

Adj.

45

Special Memory

Set to YES or NO. When set to YES, the lit 'Shoot for Special’ light will
be retained in memory from ball to ball for the same player. When set 1o
NO, the lit 'Shoot tor Special’ light will go out at the end of each ball.

Adj.

46

Rerace Criterion

Setto EXEASY, EASY, MODERATE, HARD or EXHARD. Determines
how Multiball can restart.

Adj.

47

Jackpot Criterion

Determines how the Jackpot is lit.

Ad}.

48

Multi-Ball Ready Style

Determines how Multiball Ready is achieved.

Adi.

49

Extra Ball Memory

Set to YES or NO. When set to YES, the Iit 'Shoot for Extra Ball' light
will be retained in memory from ball to ball for the same player. When
set to NO, the lit "Shoot for Extra Ball' light will go out at the end of each
ball.

Adj.

S0

Ramp Memory

Set to YES or NO. When set to YES, the 'Completed Number of Ramps'’
will be retained in memory from ball to ball for the same player to achieve
set awards. When set to NO, the 'Completed Number of Ramps’ will be
reset at the end of each ball.

Adj.

51

Proprietary

Provides information to the game designer to aid in design development
(not for consumer use).

Adi.

52

Software Meter

Provides the operator with the total number of Meter Clicks.

Adj.

53

Location 1.D. Number

0 to 9999 Allows the operator to assign a location identification number
to the audit print-out sheet.( Will not be affected by Factory Restore.)

Adj.

54

Game ED. Number

010 8999, Allows the operator to assign a game identification number to
the Audit print-out sheet.( Will not be affected by Factory Restore.)

26
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Game Specific Features (40-58, 99) Continued

Adj.# Adjustment Name Adjustment Detinition

Adj. 55 No. of Copies Printed Provides the operator with the total number of copies that were printed.

Ad). 56 Printer Interface Aliows the operator to print by pressing the Start Button.

Adj. 57 EB Buyin 00, 01 or UNLIMITED. Allows the operator 1o adjust the number of Extra
Ball (EB) Buyins allowed alter normal game play.

Adj. 88 Factory Restore Aliows the operator to reset all adjustments to the factory settings.
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GAME DIAGNOSTICS

The Data East Pinball system provides tests for sounds, digital displays, lamps, switches, and solenoids. Each
feature may be tested manually or automatically using the STEP and FORWARD/REVERSE push-button switches
inside the coin door and the Game Start push-bution switch on the front of the cabinet. The automatic tests may
be used for a quick verification of automatic test functions and the manual tests, for troubleshooting.

During garme play, activation of switches and operation of coils with associated switches are monitored. If a switch
is not made for 50 games it is considered faulty. When operation of a coit should close or open a switch and does
not, the coil is considered fautty. in Game Over Attract Mode, faulty switches and coils (if any) are reported (See
Tech Alert Description below). Note that reporting of an unused switch does not constitute a problem and that a
bad coil couid mean that the associated switch requires adjustment.

Wiring to switches, solenoids and controlled lamps uses color-coded wires that basically follows a resistor
color-code scheme for the eight rows and eight columns. During the swilch tests and during the discrete lamp
test, identification of the color of the row and column wires are indicated in the Dot Matrix Display. For example,
making the right coin switch during the Switch Test results in the switch functional name (RIGHT COIN) , the row
(WHT-YEL) and column (GRN-BRN) wire color codes, and the switch number are shown in the display.

0 BLK =BLACK 3 ORN =0RANGE 6 BLU =BLUE
1 BRN =BROWN 4 YEL = YELLOW 7 VIO =VIOLET
2 RED =RED 5 GRN = GREEN 8 GRY =GREY
g WHT =WHITE
Additional Abbreviations/Acronyms Used:
X Times P/F Piayfleld PPB Playfield Power Board
T Left s$-U Stand-Up SSFR Solid State Flipper Board
RT Right Al. Auchi(s) PS Power Supply Board
BOT Bottom Ad]. Adjustments SMB Shaker Motor Board
MID Middle G.l. Generaliumination  Bd. Board
CT Center R/O Roll-Over N.C. Normally Closed

Entering Diagnostics

With the game in the game-over mode, open the coin door and make sure that the FORWARD/REVERSE
push-button switch is set to REVERSE (down) and depress the STEP push-button switch. The Player displays
will show the tolffree Customer Service number 1-800-KICKERS, that is 1-800-542-5377 ( U.S. including illinois)
and the toll number (708) 345-7700 (Qutside the United States). This indicates entry into game diagnostics.

Service Credits

With the phone number displayed depress the STEP push-button switch. The game now gives the technician the
option of adding 1 to 5 service credits. These credits allow the technician to test-play the game without adding
any counts to the coin audits (Au. 01 & Au. 05 - 08). When the message appears, press and hold the Game Starl
pushbutton until the desired number of credits are shown on the dispiay. Then press the step button again to add
these credits to the game and enter Tech Alert. If no Service Credits are desired, press the step button with the
inftial message displayed.

Tech Alert
The display will now indicate if there are any faulty switches (i.e., Switches that are normally closed but remain
open or open switches that have not been closed (activated) in 50 games.

Game Diagnostics 29



Easy Trough Clear

Pressing the step button again displays the EASY TROUGH CLEAR message and instnicts the player to operate
gither flipper button to easily remove the balis from the trough. This is provided, to allow the technician a simple
method of removing the balis from the trough prior to entering the Active Switch Test , thereby reducing the number
of switches closed. Also, test functionality of trough, ensure proper trough operation.

Burn-In Minutes

Pressing the step button while in Tech Alert mode will step game into Bum-in Mode (Factory use). At this stage
pressing the game start button will cause the game to exercize all CPU I/0 functions. This is provided to constantly
exercise sounds, solenoids, efc...

To stop the test press the start button again. Cumulative Bum-In minutes will be displayed. To reset Bum-In
minutes to 00, you must perform a Audit Reset, Adj. 10 or a Factory Restore, Adj. 99.

Sound Tests

The Data East Pinball sound system produces true digital stereo sound on left and right speakers and mono on
a center speaker. During Sound tests, the bottom display shows the sound board circuit under test and the
corresponding sounds are selected by operating the teft and right flipper buttons to choose the circuit to be tested.
Now press the start button to initiate the sound. Refer to the Sound Test Chart for the sound circuits displayed
and the sounds produced.

The sound functions allow verification that all channels are functioning properly and that the speaker connections
are correct. Speaker Phase Testing procedures foliow for checking speaker connections.

SOUND TEST CHART
Auto/Manual Tests Sounds Produced
LEFT SPEAKER Left Sine
CENTER SPEAKER Center Sine
RIGHT SPEAKER Right Sine
VOICE ROMI1 (Loc U17) Speech 1: "Wizord Mode!”
VOICE ROM2 (Loc U21) Spesch 2: "There's a Doctorl”
VOICE ROM3 (Loc U36) Speech 3: "Acid Queen!”
VOICE ROMA4 (Loc U37) Speech 4: "Captain Walker!”
MUSIC TEST (Sound ROM, Loc U7) Level 1-3 Music
Speaker Phase Testing

Connections to each of the three speakers are polarized and each must be connected appropriately for the best
guality sound. i one speaker has the positive and negative connections reversed with respect to the other two,
bass frequencies will not be produced properly and the overall sound quality will be poor.

To test for proper speaker phasing, use the sound test to cycle through the Left, Center, and Right Sine functions.
If the Center Sine produces more volume and bass than the Left and Right Sines, the speakers are connected
properly. If it produces the same or less, one speaker is connected improperly. To isolate and correct reversed
speaker connections, one of two methods may be used.

1. Check each speaker for polarity markings. If the speakers have polarity markings, verity that the single-color
wire (BLK, YEL or RED) is connected to the negative (-) terminal.

2. Disconnect the speaker output connector from the Sound Board and connect a 1.5-volt battery across each
speaker pair one al a time while observing the speakers. Make sure the positive battery terminal is connected to
the positive lead (CN1- Pin 1, 3 or 6) each time. As the connection is made, check speaker cone movement;
proper connections are indicated by outward movemeni.
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Digital Display Test

The Digita! display utilizes a Dot Matrix Display Control board mounted in piggyback fashion to the display driver
Board. The purpose behind this board is to provide more information (32 X 128 Dots) to the operator as well as
displaying graphics to the player.

The board is controlled by a 68BO9E microprocessor and it's personality ROMs (Unique to the Game) . It receives
Data, Reset & Clock information from the CPU Board via the ribbon cable and sends back multiple Status and
Busy signals to the CPU . This is to insure syncronized communication between the CPU and the Display Controfier
board.

The Drivers for the rows and columns are provided on 4 surface mounted integrated circuits on the Display driver
board.

Dot Matrix Display Test

To enter Dot Matrix Display Test, operate the STEP push-button switch from the Sound Manual test. The display
will immediately illuminate one vertical column of dots, turning #t off and illuminating the next column, until each
column has been individually Iit, while the other columns are off. It will make one pass. The display will then
illuminate the top horizontal row of dots, and test by lighting the row of the display, thentuming it off and iluminating
the next row, until each row has been has been indivudally Iit, while the other rows are off. The test will then
illuminate all the dots in the display, except for one column. 1t will cycle this blank column from left to right for one
pass. The display will then again illurninate all the dots except for the top row, and then turning it on and blanking
the next row, until each row has been indivudally blanked, while the other rows are on. It will cycle this blank row
for one pass. The next test begins with every other dot |it, in both the rows and columns These dots then go out,
and the unlit dots light, resulting in an alternating checkerboard pattern for approximately 4 seconds. The test will
repeat these cycles indefinitely untit advanced fo the next test or until the power is removed. ( Please Note- these
tests may be interrupted at any time by operating the STEP push-button switch to advance to the next test.)

Mirror Up & Down Test

This game has a feature which lowers a Target Switch (Mirror) to allow a shot to the Vertical Up Kicker (VUK)
below the playfield. The motor on this mechanism is controlled by a relay driven by Q23 on the CPU and there
are 2 Limit Switches (Mirror Motor Up & Mirror Motor Down) used by the CPU to deterrnine the status of the Mirror
Motor.

After entering this test, press and hold the game’s Start Button. This will cause the relay to energize as long as
the Start Button is depressed. Althe same time you will notice that the switch status (ON & OFF) will be indicated
in the Dot Matrix Display {Mirror Up & Down). The appropriate switch should be closed just prior to the limit of the
Mirror Motor Mechanism and both switches should not be closed {ON) at the same time.

This test is located before the Switch Tests so the lechnician can move the mechanism until both switches read
OFF. This will help eliminate erronious readings while trying to trace a problem during the Active Switch Test.

Arch Motor Test

This game has a feature which covers the lower flippers, called the Blinder. The motor on this mechanism is
controlled by the Servo Board, which receives its’ data from the CPU Board.

After entering this lest, press and hold the game’s Start Button which engages the Blinder Mechanism , releasing

the Start Button will disengage the Blinder Mechanism. Refer to the Blinder Schematic/Troubleshooting Section
for further information.
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SWITCH TESTS

Switches are configured in an 8 x 8 matrix of columns (switch drives) and rows (switch returns) with up to 64
switches possible. The switch tests include three parts; switch test, active switches, and bad switches. Row and
column wire colors are indicated in each test using corresponding resistor color code numbers.

Switch Test _
From the Laser Kick test, operate STEP push-button switch. The display should indicate SWITCH TEST. Close
each switch and observe the displays. The display will indicate the switch name, the display indicates the row and
column wire colors, and indicates the switch number. When a switch is released, the name and number disappear
until another switch is closed or the lest is exited.

Active Switches
Operate the STEP push-button switch from the Switch Test. The display will indicate ACTIVE SWITCHES. Hfany
switches are stuck closed (or made from the presence of a ball), the display sequences through switch names,

and indicates the row and column wire colors, and the switch numbers are indicated in the display. This cycle
continues until all switches are cleared or untit the STEP push-button switch is depressed.

SWITCH MATRIX CHART
golumn |1 Qb5|2 &54]3 Q534 Q52]5 Q51}6 Q5017 Q49{8 48
Row GRN-BRN | GRN-RED | GRN-ORN | GRN-YEL | GRN-BLK | GRN-BLU | GRN-VIO | GRN-GRY
g1 | cno2 | CN-3 | CNea | CNG-5 [ CNO-7 L CNG-8 | CNG9
1 Plumb Bail Left LT 3-Bank | RT 3-Bank | Mirror | Left Turbo Left
WHT-BRN Titt Trough | Slingshot | S-UBCT | S-UTop Trough Bumper Rarmp
| CN10-9 1 #1179 17 25 33 4] 491 Enter 57
2 4th Ball Right LT 3-Bank | RT 3-Bank Skill Center Left
WHT-RED Coin Trough #2{ Slingshot | SUMID | SSUMID Trough Turbo Ramp
| CN10-8 2 10 18 26 34 42| Bumper Exit 58
3 Credit Baill LT 3-Bank | RT 3-Bank | Captive | RT Turbo
WHT-ORN ] Bufton | Trough #3 VUK SUTop | SUBOT Ball Bumper | Not Used
| CN10-7 3 1] 19 27 35 43 5] 59
4 Right Ball LT Ramp Mirror Left
WHT-YEL Coin Trough #4 SULT Up Return | Not Used | Not Used | Not Used
CN10-6 4 12 20 28] lone 34 44 52 60
5 Center Ball LT Ramp | Top Left | RT Retum
WHT-GRN Coin Trough #5} SURT Rollover Lane Not Used | Not Used | Not Used
CN10-5 5 13 21 29 37 45 53 61
] Left Ball Right Right Middie Right
WHT-BLU Coln Trough #6 | RampS-U | Ramp | Stand-Up | Not Used | Not Used | Romp
CN10-3 o) 14 22| Enter30 38 46 54 Exit 6
7 Slam Bail Left Mirror Left Left Left
WHT-VIO Titt Trough Scoop Down Spinner Eject Outlane | Fiipper
CN10-2 7] #7 RT15 23 31 39 47 55 &3
8 Extra Ball | Shooter Siver Mirror Right | TopRight| Right Right
WHT-GRY ] Bufton Lane |BollTarget] Target Spinner | Rollover | Outlone Flipper
|_CN10-] 8 16 24 32 40 48 20 64
32 Game Diagnostics



Switch Matrix Locations, Descriptions &

Swtich Part Numbers
Sw | _PartNo, |
01* |Piumb Tilt See Cabinet 12 |Ball Trough #4 180-5119-00
02* [4th Coin (On Cein Door) -— 13 [Ball Trough #5 180-5119-00
03* |Credit Button (Left of Coin Door) | 500-5097-02 14 [Ball Trough #6 180-5119-00
04* |Right Coin {On Coin Door) 180-5024-00 15_{Ball Trough #7 Right 180-5118-00
05" :Center Coin {On Coin Door) 180-5024-00 16 iShooter Lane 180-5100-01
06" Left Coin {On Coin Door) 180-5024-00 17 {Left Slingshot 180-5023-00
07* |Slam Tilt 180-5022-00 18 |Right Slingshot 180-5023-00
(8* |Extra Ball Butten {Under 03) 19 |VUK Microswitch 180-5064-00
09 |Ball Trough #1 Left 180-5119-00 20 |Left Ramp Stand-Up LEFT 515-5967-08
10 _[Ball Trough #2 180-5119-00 21 |Left Ramp Stand-Up RIGHT 515 5967-08
11 |Ball Trough #3 180-511%-00 22 |Right Ramp Stand-Up 515-5067-08
23 |Left Scoop 180-51146-00
24 |Sitver Ball Target 515-5932-00
25 |Left 3-Bank Stand-Up Bottom 515-5966-06
26 |Left 3-Bank Stand-Up Middle 515-5966-07
27 |Left 3-Bank Stand-Up Top 515-5966-03
28 |Mirror Up 180-5052-00
20 [Top Left Rollover 500-5706-00
30 |Right Ramp Enter 180-5090-00
31 |Mimor Down 180-5052-00
R © L/ 32 |Minmor Target 180-5083-00
33 |Right 3-Bank Stand-Up Top 515596603
34 |[Right 3-Bank Stand-Up Middle 515-5966-07
35 |Right 3-Bank Stand-Up Botlom_ | £15-5966-06
36 |Left Return Lane 500-5707-
37 |Right Retum Lane 500-5706-00
38 |Middle Stand-Up 515-5966-08
39 |Left Spinner 180-5010-04
40 |Right Spinner 180-5010-04
41" iMirror Trough 180-5057-
42** |Skill Trough 180-5057-00
43 |Captive Ball (Target Switch) 180-5114-08
44 Not Used —
45 Not Used e
a6 Not Used —
47 |Eject {(Micro Switch} 180-5027-01
4B |Top Right Rollover 500-5706-00
49 |Left Turbo Bumper 180-5015-01
50 [Center Turbo Bumper 180-5015-01
51 [Right Tutbo Bumper 180-5015-01
52 Ngt Used —
53 Not Used -
; 54 Not Used —
T 55 |Left Outlane 500-5706-00
E e |l : 56 |Right Outlane 500-5706-00
T | e 57 |Left Ramp Enter 180-5090-00
“L . L 58 |Left Ramp Exit 180-5093-
Switch Locations 50 Not Used —
60 Not Used —
61 = Ng Used -
N : : 62 [Right Ramp Exit 180-5093-00
Location - In Cabinet 63" |Lett Flipper (Cabinet) 180-5124-00
*+ | ocatoin - Under Playfield 44* |Right Flipper {Cabinet) 180-5124-00_
ET  Enter Trough (Mirror & Skill)
NOTE: RAMPS ARE NOT SHOWN ABOVE
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LAMP TESTS

Controlled larmps are configured in an 8 x 8 matrix of columns {(lamp drives) and rows (lamp returns) with up to 64
lamps possible. The lamp tests include four parts, all lamps, lamp return (row), lamp drive {column), and discrete
(individual) lamps. Row and column wire colors are indicated in the discrete lamp test using correspending resistor
color code numbers.

All Lamps

Fromthe ﬂ:tlve Switch test, operate the STEP push-button switch. The dot matrix display will indicate ALL LAMPS
and all controlled lamps will light.

Lamp Ret

urn

From the ALL LAMPS test, depress the STEP push-button switch. The display indicates LAMP RETURNS,
indicates wire color and the LAMP RETURN driver transistor. All controlied lamps in row 1 should be fit. Operating
the Game Start push-button switch cycles through each of the rows separately.

LamP Drives , . A

Fromihe LAMP RETURNS test, depress the STEP push-bution switch. The display will indicate LAMP COLUMNS,
wire color and the LAMP DRIVES driver transistor. All controlled lamps in column 1 should be lit. Operating the
Game Start push-button switch,cycles through each of the columns separately.

Singl

From the LA

Y\PP DRIVES test, depress the STEP push-bution switch. The display will indicate the famp name.

The display indicates the row and column wire colors and the lamp matrix number. Lamp 01 should light. With
the FORWARD/REVERSE push-button switch in the FORWARD (up) position, operating the Game Stan
push-button switch selects higher-numbered lamps; with it in the REVERSE (down) position, Game Start selects
lower-numbered lamps.

LAMP MATRIX CHART
Column |1 Q712 Q70|3 Q69|14 Q8|5 Q6716 Qés|7 Q5|8 Qb4
Row YEL-BRN | YEL-RED | YEL-ORN | YEL-BLK | YEL-GRN | YEL-BLU | YEL-VIO | YEL-GRY
1 Q72| Insert X2 Skill LT 3-Bank | RT 3-Bank P/F Left Turbo Acid
RED-BRN | (Mowmy Shot Jackpot | SUBOT SUTop | (Mommy | Bumper | QueenlT
| CNé-1 1 9 17 25 33 41 a9 57
2 Q73] Grid: Insert X2 | Double | LT 3-Bank | RT 3-Bank P/F CT Turbo Acid
RED-BLK | Christmas | T(Oymy | Jackpot | SUMID | S-UMID | (Oywmy | Bumper |Queen CT
CN6-2 2 10 18 26 34 41 50 58
3 Q74| Grid: Grid; insert X2 | LT 3-Bank | RT 3-Bank P/F RT Turbo Acid
RED-ORN | Cousin  [Smash the} oMy | SUTop | SUBOT | ToM)My | Bumper |QueenRT
| CN6-3 Kevin 3] Mirror 11 19 27 35 43 5] 59
4 Q75 Grid: Grid: LT Ramp | Insert X2 P/F Spinner  |Sally Simp-
RED-YEL | Holiday Fiddie SULT oMMy | Mystery | TOM{M)Y | Bonus RT sonlLT
| CNé6-5 | Comp 4] Apoutl? 20 28 36 44 52 60
5 Q78] Grid: Grid: LT Ramp | Spinner | Insert X2 P/F Lite Union {3ally Simp-
RED-GRN { Lite Extra Acid SURT Bonus LT | TomMM(Y) | Tomm(Y} | Jack RT SONRT
CNé-6 Ball__§ Queen!d 21 29 37 45 53 61
] Q77 Grd Grid: RT. Ramp Extra More Qutlanes | Holiday Scoop
RED-BLU { SilverBall | There's A | $UTop Ball Time X2 Camp Multibalt
| _CN6-7 61 Doctorl4] 22 30 38 46 _54 62!
7 Q78] Grid: Grid: Extra Ball | Lite Union | Captain Mirror Retumn Collect
RED-VIO | Captain | Tommy Button Jack LT | Walker LT | Muttiball | Lanes X2 Union
| CNé-8 | Wolker 7} Scoring! 5 23 31 39 47 55] Jack 63
8 Q7] Grid: Grid: Sitver Captain Shoot Credit
RED-GRY ] Wizard [Sally Simp- Ball Genius [WalkerRT| Again Airplane | Button
L GNG-9 8 son 24 2 40 48 2% 64
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Lamp Matrix Location

and Descriptions

0"¢-

] (Insert X2)

Gnd: Fiddle About

Extra Bait Button (Cabinet)

Gnd: Christmas

Gnd: Acid Queen

Silver Ball

03

Grid: Cousin Kevin

Grid: Thera's A Doctor

Left 3-Bank Stand-Up Bottom

Q4

Grid: Holiday Camp

Grid; Tommy Scoring

Left 3-Bank Stand-Up Middle

05

Gnd: Lite Extra Ball

Grid: Sally Simpson

Left 3-Bank Stand-Up Top

Grid: Silver Ball

Jackpot

M (Insert X2)

07

Grid; Captain Walker

Double Jackpot

Spinner Bonus Left

08

Grd: Wizard

=M (Insert X2)

Extra Bali

Skill Shot

Lett Ramp Stand-Up Left

Light Union Jack Left (Spinner)

100-—

20O {Insert X2)

Left Ramp Stand-Up Right

Genius

i3]

Grid: Smash the Mirror

Left Ramp Stand-Up Top

Right 3-Bank Stand-Up Top

Notes:

Right 3-Bank S.U. Middle

Right 3-Bank S.U. Botiom

Mystery

.Y (Insert X2)

More Time

Captain Walker LT (See Nots 1)

Captain Walker RT(See Note 1}

=0 (Plavfield)

«Q (Plavfield)

«M_(Plavfield)

«.M {(Playfield)

=Y (Playfield)

Outlanes X2

Mirror Multiball

Shoot Again

Left Turbo Bumper

Center Turbo Bumper

Right Turbo Bumper

Spinner Bonus

Lite Union Jack RT (Spinner

Holiday Camp

Return Lanes X2

Airplane (see Note 2}

Acid Queen Left

Acid Queen Center

Acid Queen Right

Sally Simpson LT (See Note1)

Sally Simpson RT {See Note1)

Scoop Multibalt

Collect Union Jack

Credit Button (Cabinet)

* Location - In Cabinet
**+  Location - Backbox {Insert)

1 RAMPS ARE NOT SHOWN

2 AIRPLANE IS NOT SHOWN

3  General lllumination {G.l.) Lamps NOT SHOWN
4 For Bulb Type & PNs, See Page 43

Lamp Locations
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FLASH LAMP / COIL TESTS

Twenty-Two regular (pulsed under microprocessor control) coil drivers are provided to switch ground 1o coils.
The Left/Right relay is used in conjunction with drives 1 through 8 to switch +32 volts between coils or flash lamps;
these sets are termed "left" and "right". This relay is located on the PPB board which provides isolation diodes
and current limiting resistors. This effectively provides 29 regular coils.

Flash Lamp|From the Single Lamp test, depress the STEP push-button switch, All Flash lamps will fire randomly. This
allows the Technician to easily spot any bumed out bulbs and replace them without steping through the tests
below.

Automatic {From the Flash Lamps test, depress the STEP push-butten switch. The dot matrix display will indicate ALL

Test COILS. The test pulses each regular solenoid or flash lamp sequentialty with the coil/flash lamp names and
the wire colors indicated in the display.

Setlect Coll iFromthe Coil Test, depress the STEP push-button switch. The display will indicate SELECT COIL and then
the name of 1st drive and the wire colors. Operate either Flipper push-button switch to select the cail or flash
lamp to be tested. With the desired drive number indicated in the Player 4 display, depress the START
push-button switch to cause it to be pulsed repeatedly.

Return To  |From the Select Coil test, depress the STEP push-button switch once. The game retums 1o the game-aver

Game Over {mode.

~

— Backbox Flash Lamps )
1L | 6-Ball Ass’y Lockout | 8R Hot Dogs
IR Bot. Arch ). & RY. | 0% NOT USED
2L Balt Eject 10 Llefl/Right Relay
2R Uppetr Rt. Comer 11 G.1. Reloy
3L_| Auto Ball Lagunch 12 Top Diverter
3R Left Scoop 13 Alrplane Motor
4l VUK 14 | Miror Motor Relay
4R Upper Right 15 Tommy Fiash
5L Left Scoop 16 ~NOT USED
5R Turbo Hot Dog 17 Top Left Turbo
(1 Eject 18 Top Center Turbo
6R Back Panel 19 Top Right Turbo
7L NOT USED 20 Left Slingshot
7R | LlowerRt. HotDog | 21 Right Slingshot
8L Knocker 22 NOT USED

Note: Shaded areas not shown on Diagrams.
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Switched, CPU Controlled Auxillary & Constant Power Solenolds
GRY-BRN *hroygh GRY-BLK
Coll Coll or Flashiamp Drive Trans- | On Which | D.T. Comwol | D.T. Cortrol Power Power Line Power Coll of
Mo. Descripdon T Powd? |Line Conrwet | L | Connpection | Description |
1L Coil: VIO-BRN | PPB J 210 BRN PPB 32vi 25-1240
6-Ball Ass'y Lockout Q46 CPU J -3
1R Flashiamp: X4 BLKX-BRN | PPB J8S ORG FFB 32vR Bulb #89
By Bottom Arch Lt & Right JE4. 5
Cail:
2L B Elect a5 CPU VIO-RED | PFB J24 BRN ::g 32vL 23-800
2R Mashlamp: X4 BLX-RED | PPB J 8% ORG PPE 32vR Bulb #89
Upper Right Comar J 4,5
3L Auto 277". unch Q44 CPU VIO-ORG | PPB 432 | YELNVIO _.'::. saviL 22600
3R Piachiamp: X2 BLK-ORG | PPB JBT ORG PPB 32vR Buib #89
Left Scoop o 84, 5
a1 Coll; VIO-YEL | PPBJH4 | BRNNVIO PPB s2vl 23-800
YUK Q43 | CPU =
4R Plashiamp: X2 BLK-YEL | PPB Jos ORG PPB 32vR Bulb #8%
Jpper Right J o4, 5
5L Coll: VIO-GRN | PPB J24 BRN PPB 3aviL 23-800
P 30 Q42 | CPU L e
SR i Hmlm BLK-GRN ORG Jeas 32vR Bulb #89
6L Call: VIO-BLU | PPB J25 BRN PPa 32vl 24-940
lec! Q41 | Ccpu 3
6R "::“'“‘“ “I‘ BLK-BLU | PPB J&-10 ORG J'::s 2v R Bulb #89
7L coll: Not Used | PPR V23 | Not Used e e Not Usad
mfdxz 40 CPU BLK-VIO | PPB J#-1 PPB
7R Lower Right Hol Dog v ORG J#d.5 32vR Bulb #29
8L Colt: VIO-GRY | PPB J2:2 BRN PPE 3avL 23-800
Knocker Q39 CPU J 63
8R Pashiarnp: X4 BLK-GRY | PPB J#12 ORG PPB 32vR Bulb #89
Hot Dogs J 4,5
09 Shaker Motor TIP 36€ Ql ppp_ |BRN-BLK| FPe J012 |GRYIGRN| 3w | PVAC —
10 Left & Fﬁ::'u Relay Q29 CPU BRN-RED cipz-z REDWHT cupss-s v 1::‘:32%7
11 G.I.c::Ia\r 928 CPU BRN-ORG c:':‘;-l RED CN ;‘s 7.8 32v
12 Top g‘:“:’ or Q27 CPU |BRY-YEL| CPU RED |, HP‘SL ol 32 27-1500
13 Alrm?':l:uoior Q26 CPU BRN-GRN uﬁ':g-s BLU/GRY ; :..::Bm 9v DC e
14 Mirror I:;:il:or Relay 925 CPU BRN-BLU 033-7 RED GZMS'-'Is 1.3 i -
15 m;X1 Q24 CPU BRN-VIO c:‘;g_' RED 4 :":5 32vh Bulb #89
16 Coll: . .
Mot Used .- = - e - s== -
17 Top Left T?.l‘;‘;u Bumper Qll CPU BLU-BRN ﬂ?x-? RED CN 36 32v 23-800
18 Top Contarc‘:l'ot‘:l.'bo Bumpaer Q9 CPU BLU-RED cﬁﬂ‘:a RED CNP::-S v 23-800
19 Top Right fr::!i:o Bumper Q8 CPU BLU-ORG c:':uu RED cups;-s v 23-800
20 Lot Sﬁ?::;shot Qlo CPU BLU-YEL cﬁ';uu RED cNPsH 32v 23-800
21 Right Stingshot Qi2 | cpy [BLUGRN| TR¢ | PED | owss | B | 28
22 Notcﬂléou --- --- --- o1 - e azv 23-300
Additional Coil(s) from Auxillary Board: Servo (GRNVWHT) GRY/ORG
NOTE 1: SEE THE PREVIOUS PAGE FOR LOCATIONS OF ABOVE ON THE PLAYFIELD AND BACKBOX.
NOTE 2: SEE THE NEXT PAGE FOR THE COIL CHART SCHEMATIC.
NOTE 3: FOR FLASHLAMPS, THE "X#" INDICATES FLASERS ON PLAYFIELD, THE REMAINDER
ADDING UP TO "4 TOTAL" ON IN THE INSERT,

Flipper Solenoids
Col Mipper GMD Power Line | Coll Powet Inpurt
Dascripton CPU 1o Milp Sw. to Miip. PCB | MipPCto Type To Mip. PCB
Coll
Lait Mipper ORN-GRY BLU-GRY GRY-YEL |z2-1080 BLK-WHT
00505200 CPU CN18-2 CN1-10 cMN2-1.2 EOVDC
Right Fliper Lwr. ORNVIO BLU-VIO BLU-YEL |22-1080 | GRY/GRY-GRN
080-5092-00 CPU CH18-1 CN1-7 CH24S SYAC
Laft Fippar tUpr, ORN-VIO GRY-YIO BLK-YEL 251800 -
080-5032-00 CPU CN18-1 CN1-12 Ch2-1,2
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NOTE: An asterisk (") indicates item is not shown in above illustration.

PARTS IDENTIFICATION

Cabinet Parts lllustration

ftern Dascription Part No. ftem Dascription Part No.

1 Shooter Assembly Long Shaft 500-5744-00-04 19 Playfield Glass (Tempered) * 21° x 43" 660-5001-00
2 Flipper Button 500-5026-32 20 Side Armor - Left 535-6831-01
3 Leg Bolt (Black) 3/8-16 x 2-3/8 Hex Hd. 231-5000-01 204 |Side Amnor - Right 535-6831-00
4 Cash Box Plastic Botiom 545-50980-00 21 Racessed Cup for Line Cord 545-5122-00
5 Power Switch DPST Togale 180-5001-00 2 Line Cord 10 034-5000-00
6 Leg {Black) X4 £35-5020-30 23 Front Molding Lockdown Assy” 500-5020-00
7 Cash Box Lock Bracket 535-5215-00 24 Front Molding - Black * 500-5021-10
8 Service Outlet 515-5360-00 25 Solid State 3 - Flipper Board (S5FB) 520-5076-00
g Transformer 010-5003-00 26 #1 Roto Lock Male 355-5006-01
10 Speaker-Round - 8* 031-5005-00 27 Rear Plastic Ext. P/F Glass 545-5038-00
11 Speaker Grill 7X7 545-5072-03 28 Mounting Fm. Rubber for Ext. 626-5004-00
12A  [Memory Protect Swilch (Loc. in item 13)| 180-5000-00 28 |Piastic Channel Left & Right 545-5017-00
12B  |Interlock & Momentary Diagnostics 180-5012-00 30 Backbox Hinge Lefl 535-6172-00
Switch Set (Located in item 13} a Backbox Hinge Right 535-6172-01

13 Memory Protect Switch Bracket 535-8408-00 32 Leg Leveier * 8-16x3" X4 £00-5017-00
14  |Start Button Swilch Ass'y (Touch Me) 500-5728-01 a3 [Coin Door (w/Validator) USA 500-5018-17
15 Flipper Switch, Double, Left Top/Bottom | 180-51 22-00 34 Shaker Motor {(Not Usad in this Game) 515-5893-00
154 |Flipper Switch, Upper, Right ” 180-5048-01 35 Shaker Motor P.C. Board 520-5065-00
16 Cash Box Cover {Validateor) 535-5013-03 36 Siide & Pivol Support Brid. Right* 535-5989-00
17 Plutnb Bob Tilt Assambly 500-5023-00 37 Slide & Pivot Spt. Brit. Left §35-5990-00
17A  |Hanger Bracket {t') 535-5221-00 38 Piayfield Suppont Bar * (Slay Am) 535-5019-00
17B  |Hanger Wire (tilt) {(Attach to "17A%} 535-5319-00 o2 Extra Ball Switch Ass'y (Orange) 500-5779-07
17C  |Plumb Bab (tilt) (Attach to *17B") £35-5029-00 40 Knocker 500-5081-00
17D |Contact Bracket (tilt) 535-5220-00 41 5/16" Hex Kay Allen Wrench 777-0001-00
18 Volume Control Single 10K Pot 123-5000-02 42 Backbox/Cabinet Matrix/Fuse Info * 820-6104-00
43 Saftey Barrier (Cashbox Cover) * 545-5336-00

Parts Identification
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PLAYFIELD - MAJOR ASSEMBLIES

[ j o ¢
o /'—\I"'\_—-———“/ ow O‘
4 HETE | B N ﬂ:m 6B ||c;'s Cﬂ: oo b Pa: ::4?51
¥¥tSoooiogoipooosoo iPRACQOCERGACCOE all Switch Assem 500-56
DuERRRIZg ”gEi&:ﬁEEE ":'::EE‘E;’EE‘E EEomiom {Under Playfield) ty
2a Lock Ball Assembly 500-5684-01
(Under Arch, Above Playlield)
2b Deflector for 6-Ball Ass'y 535-6606-01
{Under Arch)
3 Flipper Assembly Lower Right 500-5693-01
4 Flipper Assembly Lower Left 500-5693-02
5 Flipper Assembly Upper Left 500-5795-02
6 Slingshot Assembly (X2) 500-5226-00
7 Turbo Bumper (X3) 500-5227-00
8 Shooter/Kicker Assembly 500-5769-00
(Auto Ball Launch)
9 Shooter Assembly Long Shaft 500-5744-XX
10 Knocker Ass’y {In Cabinet 500-5081-00
Bottomn, See ltern 40, Pg. 37)
11 Super VUK Assembly (Right} 500-5116-00
12 [ Super VUK Assemly (Scoop Left) | 500-5716-00
13 Ball Deflector 500-5788-00
14 Motor, Cam & Switch Ass'y 500-5742-01
{Mirror)
15 | Target Back Plate Ass’y (Miror) | 515-5905-XX
16 Blinder Assembly 500-5775-00
{(Under Arch, Above Playfield)
17 Aiplane Assembly 515-5949-00
18 Spinner Assembly Left 500-5785-00
19 Spinner Assembly Right 500-5784-00
20 | Spot Light & Bracket Assembly 500-5782-00
, 21a | 3-Bank Target Round Ass'y Left | 500-5781-00
SRR 21b | 3-Bank Target Round Ass'y Right | 500-5781-01
- ) - 22 1-Single Round S/U Ass'y (X2) 500-5783-00
; 7 23 | Single Narrow S/U Ass'y (X3) 500-5780-00
L ‘ oothnte 24 | Single Chrome Pinball S/AJ Ass'y | 500-5762-00
ey ) EoSnsagiic
F o L 'R driieiint |€
: ® decsiesafnnsienpcy .
i ERlYeiseaaacEetanes . Note 1: Switch part numbers are located on Page 33
: - —— 1 Note 2: Ramps & Wire Ramps not shown on drawing. |
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PLAYFIELD - MAJOR RAMP ASSEMBLIES & RELATED PARTS

I %m
n Siesi Bamp Assembhe Left :
At _Steel Ramp Left 515-5971-00
A2 Butyrate B30-5457-20
A3 #6x 3/8 HEX WSMS 4FLS 234-5000-00
A4 Bamp Fiap (Left) 535-6856-00
A5 Rollunder Gate Ass'y Left 515-5974-00
Aba Gate Shield 535-6875-01
AS5b Wire Form 535-6861-01 ":
AS5c Butyrate 830-5457-22
ASd Rivet (2) 249-5001-00
ASe Switch 180-5090-00 L]
A5t 2-56 PHMS Sems (2) 237-5872-00
ASq Switch Protect Plate 535-6539-00
A5h Dicde 112-5001-00
AS5i Cable 036-5334-00
A5} For Sockels & Bulbs See Page 42. c
AB 1/8X1/8 Rivet 2 PLS 249-5008-00 ¢
A7 1/8X3/16 Rivet 2 PLS 249-5001-00
A8 Switch Assembly 180-5093-00
ABa Bracket 535-6863-00
ABb Protector Plate £35-6539-00
ABC 2-56X3 Screw (2) 237-5872-00
AS8d Diode IN400Q1-00 112-5001-00
ABe Cable 036-5334-01
AS Bamp Mounting Bracket 535-6899-00
2 Steel Bamp Agsembly Right | 5 -
B1 Steel Ramp Right 515-5970-00
B2 Rarmp Flap Right 535-6855-00 H
B3 Rollunder Gate Ass'y Hight | 515-5973-00
B3a Gate Shield 535-6875-00
B3b Wire Form 535-6861-00
Bic Butyrate B30-5457-21
B3d Rivet (2) 2439-5001-00
B3e Switch 180-5090-00
B3f 2-56 PHMS Sems (2} 237-5872-00
B3g Switch Protect Plate 535-6539-00
B3h Diode 112-5001-00
B3i Cable 036-5334-00
B3 For Sockets & Bulbs See Page 42.
B4 #6X 3/8 HEX WSMS 4 PLS | 234-5000-00
B5 1/8-X1/8 Rivet 2 PLS 249-5008-00
Be Butyrate B30-5457-21-A
B7 1/8X3/16 Rivelt 2 PLS 249-5001-00
B8 Switch Assembly 180-5083-00
B8a Bracket 535.6883-00
Bsb Protecior Plate 535-6539-00 -
Bec 2-56X3 Screw (2) 237-5872-00
Bgd Diode IN4001-00 112-5001-00
Bge Cable 036-5334-01
B2 LBamp Mounting Brackel L 533800000
C Wire 8| 535:6846:00
D Wite B ' 535-0845:00 1
E Wire Bamp Short (VUK)_17535:6654.00
E Under Ramp Assy (Trough) | 500-5787.00
Fi Under Trough Ramp 515-5969-00
F2 1/8 X3/16 Rivet (4) 249-5001-00
F3 Micro Switch Assembly (2} [ 500-5711-00
F4 1-Way Wire Gate 535-6892-00
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2 13 BACKBOX - PARTS
] ] item Description Part No, |
OO0 ; 1 Speakers 031-5004-00
[i.. ... ' Back Box Lock 355-5008-00
CPU (See Note 1) 520-5003-04
4 £PB Board 520-5021-05
5 Power Supply 520-5047-02
) Sound Board {See Note 1) 520-5077-00
7| Dot Matrix Display Bd.(See Note 2) | 520-5052-00
8 |Display Controller Bd. (See Note 1)| §20-5055-01
9 Speaker Housing 545-5180-02
10 | Tommy iim) *| B830-5228-00
11 Sp (Tommy) 830-5625-00
12 Speaker Griil Right (Tomimy) 830-5625-00
13 B . Si | £45-5221-00
14 Stalic Shield * 535-6437-00
15 Backglass Clear * 660-5008-00
16 26" Piastic Extrusion * 545-5018-04
17 21-3/8" Plastic Exir, {2} * 545-5018-07
18 Glass Channel 26-1/16 * 545-5021-01
| "~ 2 ' diacram
Note 1: When ordering PC Boards with ROMS, please
Ispecify the Game Name
Note 2; Indicate Manufacturer
7 & 8 (behind) I
9
PLAYFIELD - RUBBER PARTS
tem Description P
A 316" [.D. Rubber Ring {4) 545-5348-01
B 5/16" |.D. Rubber Ring (2} 545-5348-02
C 3/8" 0.D. Rubber Bing (3) 545-5348-19
D 12 LD, Bubber Ring (3} 545-5348-05
E_[1-1/4" |.D. Rubber Ring (Not Used}| 545-5348-06
F 1-1/2" 1.D, Bubber Ring (1} 545-5348-07
G 1-3/4" 1D, Rubber Ring (1} 545-5348-21 +-0
| H | -3/4" r Ring {2) 545-5348-20 3
! Flipper Rubber Rings (3) 545-5277-00
J__|Bubber/Sponge Sleeve Short (14} 545-5151-00
K Rubber Steeve Tall, Thin (4) 545-5308-00
L Bumper Post Rubber {2) 545-5009-00
items Below are not shown in diagram.
Posts P
| Spacer (Hex, Tapped 6-32 1/2") X4 254-5008-03
Spacer (Hex. Tapped 6-32 1") X2 254-5008-06 o
| Spacer (Hex. Tapped 6-32 1-1/2") X9 | 254-5008-09
' Spacer (Hex, Tapped 6-32 2") X1 254-5008-07 0
| Spacer {Plastic, Gray 1") X15 254-5000-04
[ Spacer (Plastic, Gray 3/4") X2 254-5000-07 0
 Standoffs (Metal, 1'} Tapped Hole X3_ | _530-5007-00
. N X5 53D-5127-00
| Standoffs (Plastic, Gray) X25 550-5059-00
 Minipost Wood (Metal) X3 530-5004-00
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PLAYFIELD TOP PARTS

Note:;
-- Steel & Wire Ramps are not shown.
-- To order replacement Butyrate, use Part # 830-5457-XX
the last 2-digits are printed on the individual pieces.

ftem Desscription Part No,
1 |Bottom Arch Assembly {Metal) 500-5776-00
2 {Ball Guide - Right Return 550-5037-01
3 |Ball Guide - Left Return 550-5037-01
4 |1-1/16" Steel Balls, 1-Captive, 6-Play | 260-5000-00
5 |Shooter Lane Launch Ramp 535-6840-00
& |Spinner Assembly Left 500-5785-00
7 |Spinner Assembly Right 500-5784-00
8 |Spotliite & Bracket Assembly 500-5792-00
9 [Pop Bumper Cap (Red) X3 550-5057-02
10 |Airplane Bomber (Ass'y Plastic Cover}| 545-5433-00
11 IFlippers & Shaft Ass'y (White) X3 515-5133-M1
12 |Lite Cover - (Orange} X2 LT/RT Ramps| 545-5014-07
13 |Lite Cover - (Yellow)} X2 LT/RT Ramps| 545-5014-06
14 |Lite Cover (Red} Hat (On Butyrate) 550-5032-02
15 [Minimars (Clear) X4 550-5031-01
16_|Minimars (Red) X2 550-5055-02
17 |Pivot Pin Bracket Ass'y X2, with 500-5329-00

Pivot Bracket Screws X4, and 237-5807-00
T-Nut X4 240-5101-00

18 |Playiield Hanging Bracket X2 535-5216-00
19 !Decal - Tommy (Arch Center) 820-5088-01
20 iDecal - (Arch Lett) 820-5088-02
21 |Decal - (Arch Right) B820-5088-03
22 |Wire Form on Ball Guide X2 535-5642-00
23 [Snubbers (Bottom Flippers) 535-5373-01
24 |Wire Form 3" (Upper Flipper Left} 535-5356-04
25 |Flat Rail - Orbit (Outside, Long) 515-5963-00

tems Below are not shown in diagram. hems Below are not shown in diagram.
L More Decals PantNo, | More Wire Forms PartNo, |
\Myiar, Individual Pieces 820-5835-00 ||Wire Form - On Ball Guide Return X2 | 535-5642-00
- - - |Wire Form 27 - Top of Right Bumper 535-5300-10

|Pop Bumper Decal - Touch Me 820-5088-06 || Wire Form 2.5" - Left of Eject Hole 535-5356-09
{Pop Bumper Decal - Heal Me - -  Wire Form 4.62" - Right of Eject Hole 535-5356-06
|Left Eye Decal (On Blinder) 820-5088-08 ||Wire Form 2" - Left & Top of Mimror £35-5300-1Q
BigbLExe_D_egauQnB.liud&n 820-5088-09 ! [Wire Form 1" - Rigt of Skill Shot 535-5300-05
I MoreFlat Rails Part No. |(Wire Forrn - Inside Right of Left Spinner| 535-6851-
Flat Rail {To Eject Hole Lane Lett) 535-6839-00_|{Wire Form - Inside Left of Right Spinner| 535-5356-07
{Flat Rail (To Eject Hole Lane. Right) 535-5964-00
Flat Rail (Orbit Left, Inside Right) 535-5965-00 {|Switch Part Numbers are listed on Page 33
Flat Rail {Orbit Right, Inside Left) 535-6852-00 [|Cabinet Parts are listed on Page 39
|Flat Bail (Outlane Left, Under Arch) 535-6787-00 |iMajor Assemblies Parts are listedon Page 40, |
[Flat Rail (Qutlane Righl. Under Arch) 535-6788-00 |[Steel & Wire Ramp Panls arelistedon Page 41, |
[Fiat Raif {Left of Mirror Target) 535-6770-00 ||Posts & Rubber Pants are listedonPage 42, |
f.la:.Baﬂ.LBJgthMimQr_'[araet) 535-6769-00 ||Sockets & Lamps are listed on Pages 44 and 45, |

Flat Rail (Back of Mirror Target) 535-6841-00

Parts ldentification

43



SOCKETS

1 SOCKET

SOCKET

- SOCKET
12

44

item Socket Description Part No. Qty.

1 2-Lug Staple Down 077-502.-00 | 65

2 3-Lug Staple Down 077-502--30 | 10

3 2-Lug Stand-Up Long 077-5022-00 3

4 3-Lug Laydown 077-5002-00 3

5. | 1-Lug Stand-Up Long Shell | 077-5012-00 1

6 3-Lug Stand-Up Long 077-5002-00 | 12

7 555 Wedge 077-50C”-00 36

8 906 Wedge 077-501€-00 2

9 | Laydown Wedge BaseBlack | 077-5026-00 1

10 | Laydown Wedge Base L/R | 077-502¢-01 3

Black (Used with Reflectors)
11 | Wedge Offset Bracket (on | 077-502¢-00 | 4
Ramps)

12 Laydown Standard 077-5702-00 1

13 Stand-Up, Short 077-5101-00 15

14 Stand-Up, Long 077-5102-00 15

15 Straight Leg 077-5107-00 | 3 H

ILLUSTRATIONS BELOW ARE NOT SHOWN o
AS ACTUAL SIZE. SOCKET
2

=
SOCKET SOCKET
5 6

SOCKET

10

SOCRET
13 14

Parts Identification

SOCKET

SOCKET
7

Note the
notch in
bracket

SOCKET

SOCKET

15
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LAMP BOARD LAYOUTS & LAMP BULB PART NUMBERS

=
" hwm-tg Tiommiolo|o{>»

ftem|  Description | PartNo.
Lamp Board 520-5073-05
Lamp Board 520-5073-01
Lamp Board 520-5073-06
Lamp Board 520-5073-04
Lamp Board 520-5073-08
Lamp Board 520-5073-03
Lamp Board 520-5073-07
Lamp Board 520-5073-02
Bulb Description/Part No. | Qty.
#44 Bulb - 165-5000-44 92
#89 Bulb- 165-5000-89 34
#555 Wedge Base - 165-5002-00 47
#455 Bulb - 165-5003-00 2
Note: Located in Insert (Backbox)
#906 Wedge Base - 165-5004-00 2

AS ACTUAL SIZE.

ILLUSTRATIONS BELOW ARE SHOWN

UNDER PLAYFIELD: BOTTOM VIEW

Parts Identification

LAMP

45
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UNIQUE PARTS

Lock Ball Assembly

500-5684-01

7

Deflector
535-6606-01

(18
(19
@ e T @
%y ‘%ﬁ-‘ = e !
-t », Ll
Y m&i"‘ =S _ 3
Y a)
i P j" 3
30 ) /
e J]
D) [ 22
=
[ 1 WA
11 /
@ =
6-Ball Switch Assembly ‘
500-5683-01 & 3
item Description Part No. | item Description Part No.
1 Core Stop Assembly 515-5088-00 18 Quthole Mounting Bracket 535-6621-01
2 Coil Sleeve 545-5411-00 19 Ccil Mounting Bracket 535-6622-01
3 Plunger *7/16 X 2-1/4 |.G | 530-5250-01 20 Switch Mounting Bracket 535-6623-00
4 Spacer 545-5400-00 21 #4-40 PPH X .62 LG (2) 237-5806-00
5 #8-32 PPH X 1" LG 232-1104-16 22 Switch, Miniature 180-5118-00
6 Rubber Bumper 545-5105-00 | 23 |#8-32 PPH w/SEM X.25 LG (8) | 232-5300-00
7 E-Ring .44 Shaft 270-5005-00 ! 24 Spring 266-5020-00
8 Link, Lock Ball 535-6649-00 [ 25 Rubber Bumper 545.5105-00
9 E-Ring, .25 Shaft (2) 250-0008-00 | 26 Plunger Assembly 515-5000-02
10 Lock Ball Cam Assembly | 515-5815-01| 27 Coil Retaining Bracket 535-5203-01
11 Spring 266-5000-00 28 Coil, 23-800 090-5001-00
12 Coil Retaining Bracket 535-6658-00 | 29 Coil Sieeve 545.5076-00
13 Coil_25-1240 090-5034-00 | 30 Switch, Subminiature {6) 180-5119-00
14| Lock Ball Bracket Assembly | 515-5817-01 N Wire Hamess 036-5301-00
15 Wire Harness 036-5301-01 32 #2-56 PPH X .5 LG (12) 237-5806-00
16 |#6-32 HWH TC X 38 LG (4) | 237-5898-00 33 #2 Split LW (12) 244-5001-00
17 Deflector 535-6606-01 34 Switch Protector (6) 535-6539-00

Unique Parts
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Flipp

er Assembly Lower

500-5693-01 (Right), - 02 (Left)

3

T |

O o/@ ©jlo
O—0] ©|| o
®,_—— ! N i
O O O e
\ \ -
3 \ / S
o 26
A é oe
27 13
<EED
Item Part No. Description Qty.

1 545-5070-00 Flipper Bushing 1
2 234-5000-00 #6-32 x .38 LG.HWH TF 3
3 237-5864-00 #10-32 SOC HD x .75 |L.G. 1
4 535-6663-02 Spring Bracket {Left) 1
5 265-5029-02 Flipper Return Spring 1
6 535-6664-00 Switch Mounting Bracket 1
7 515-5077-02 Flipper Base {Left) 1
8 515-5077-01 Flipper Base (Right) 1
9 515-5346-00 Coil Stop Bracket 1
10 237-5861-00 1/4-20 SOC HD x .38 LG. 2
11 269-5002-00 Spring Washer 1
12 090-5020-30 Coil 23-800 1
13 535-6453-00 Front Bracket 1
14 234-5100-00 #8-32 x 38 LG. HWH TF 3]
15 515-5822-00 Plunger and Link Assembly 1
16 251-5000-00 Roll Pin 1
17 530-5070-00 Pawi 1
18 231-5019-00 #10-32_x .75 LG. Shoulder Boit 1
19 535-5279-01 Plunger Stop Bracket 1
20 545-5445-00 Nvlon Stop 1
21 535-6663-01 Spring Bracket {Right) 1
22 530-5139-00 Bushing 1
23 240-5206-00 #10-32 Elastic Stop Nut 1
24 545-5388-00 Coil Sieeve 1
25 545-5401-00 Flipper Link 1
26 180-5124-00 End of Stroke Switch 1
27 545-5084-00 Plastic Cap 1
28 237-5506-00 #6-32 x1" LG, PPH 1
29 237-5899-00 #6-32 x .63 LG PPH 1
30 240-5005-00 #5-32 Elastic Stop Nut 3

48
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Flipper Assembly

Upper

500-5756-02 (Left)
(18)22(3

i

©)|

Item Part No. Description Qty.
1 545-5070-00 Flipper Bushing 1
2 234-5000-00 #6-32 x 38 LG HWHTF 3
3 237-5864-00 #10-32 SOC HD x 75 LG, 1
4 535-6663-02 Spring Bracket (L eft) 1
5 265-5029-02 Flipper Return Spring 1
6 535-6664-00 Switch Mounting Bracket 1
7 515-5077-02 Flipper Base (Left) 1
8 515.5077-01 Flipper Base (Right) 1
g £15-5346-00 Coil Stop Bracket 1
10 237-5861-00 1/4-20 SOC HD x .38 |G, 2

11 269-5002-00 Spring Washer 1
12 090-5020-30 Coil 23-900 1
13 535-6453-00 Front Bracket 1
14 234-5100-00 #8-32 % 38 LG. HWH TF 3]

515.58 r and Link Assembly | 1
16 251-5000-00 Roll Pin 9
17 530-5070-00 Pawl 1
18 231-5019-00 #10-32 x .75 LG. Shoulder Bolt 1
19 535-5279-01 Plunger Stop Bracket 1
20 545-5445-00 Nylon Stop 1
21 535-68663-01 Spring Bracket (Right) 1
22 530-5139-00 Bushing 1
23 240-5206-00 #10-32 Elastic Stop Nut 1
24 545-5388-00 Coil Sleeve 1
25 545-5401-00 Flipper Link 1

Unique Parts
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Slingshot Assembly

500-5226-00
2
14
4
11
» -5
12 p— 3
e——/
&

ttem Description Part No.
1 Slingshot Bracket 515-56339-00
2 S. 8. Arm & Tip Assembly 515-5340-00
3 Plunger & Link Assembly 515-5338-00
4 1/4 Retaining Ring (2) 270-5002-00
5 Spring 266-5020-00
6 23-800 Coil 090-5001-00
7 Coil Sleeve 260-0004-00
8 Coil Retainer 535-5203-03
9 #8-32 X 1/4" Screw (2) 232-5300-00
10 Slingshot Switch (2) 180-5054-00
11 Tension Plate {2} 535-5846-00
12 #4-40 X 1/2" Screw {4) 237-5837-00
13 Diode 1N4004 (2) 112-5004-00
14 Link 545-5062-00

Unique Parts




Turbo Bumper

500-5227-00
Rod & Ring
S5 Yy
Bumper 515-5085-00
Bo y i 74
545519700 ]|
' Bumper Skirt
Switch 545-5098-00
180-5015-01
Bumper Housing
" 545-5100-00
Diode ———— Fiber Yoke
135099 00 545-5120-00
Plunger it~ Plunger Brkt.
530-5062-00 : ™ 535-5277-00
PEERGTIE || | | N
e N| ﬁ 266-5009-00
Coil ;
090-5001-00 u \2%%1.103(1]?38
(AE-23-800) Coil Stop Ass'y
515-5088-00
Knocker Asembly
500-5081-00
COIL RETAINER BRACKET
535520303
232-5300-00 COIL
SCREW SLEEVE
#832X 1/4 (2} 545-5076-00

545-5105-00
GROMMET

SPRING
WASHER
269-5002-00

Unique Parts

COIL
020-5001-01
{AE-23-800]
266-5020-00

SPRING

515-5000-02
PLUNGER ASSY

KICKBACEK/ENOCEKER BRKT.

535-5265-00

51



Shooter/Kicker (Auto Ball Launch) Ass’y 500-5769-00 &
Shooter Assembly Long Shaft 500-5744-XX

item Description Part No. tem Description Part No.
1 Bracket/Stop Assembly 515-6351-00 11 Switch 180-5100-01
2 Plunger Spring 266-5022-00 12 Housing {Shooter Ass'y} 535-5067-00
3 Coil Sleeve 545-5031-00 13 Spring Large 266-5001-04
4 Coil 22-600 090-5023-00 14 Spring Small 266-5010-00
5 Diode 1N4004 112-5003-00 15 Rod Assembly 515-5924-01
6 8-3X1/4 Sems {(2) 232-5300-00 16 Bushing (2} 280-5010-00
7 Coil Bracket 535-5633-00 17 Washer (3) 242-5014-00
8 Kick/Plunge Assembly 515-5633-00 18 Retaining Ring 270-5012-00
9 6-32X3/8 PHMS (3) 232-56301-00 19 Plunger Tip 545-5276-00
10 Bracket 535-6898-00

5¢ Unigue Parts




Shooter/Kicker (Auto Ball Launch) Ass’y 500-5769-00

Note: Early production games use this assembly. Proper identification can be
made by noting the coil mounting position (sits vertical).

Item Description Part No.
1 Bracket/Stop Assembly 515-5351-00
2 Plunger Spring 266-5022-00
3 Coil Sleeve 545-5031-00
4 Coil 22-600 090-5023-00
5 Diode 1N4004 112-5003-00
6 8-3X1/4 Sems (2) 232-5300-00
7 Coil Bracket 535-5633-00
8 Kick/Plunge Assembly 515-5633-00
9 6-32X3/8 PHMS (3) 232-5301-00
10 Bracket 535-6898-00
11 Switch 180-5100-01

Unique Parts
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Super VUK Ass’y
500-5116-06

25

e
=

)

2

Item Description Part No.
1 Switch tnsulator 5£35-5051-00
2 Microswitch 180-5064-01
3 Cap Spring 266-5025-00
4 Bali Kickup Mounting Bracket 535-5298-00
5 Ball Guide Bracket 535-6047-00
6 #6-32 x 3/8 SEMS (2)" 232-5201-00
7 Verical Kicker Cap 545-5227-00
8 Pin 3/32/x 7116 251-5004-00
g Rear Coil Retainer Bracket (2) 535-5203-03

10 Coil 23-800 090-5001-01
11 1N4004 Diode 112-5003-00
12 2-56 x 1/2 Screw (2) 237-5806-00
13 #6-32 x 1/4 Phil. M.S. 232-5200-00
14 Spring 266-5009-00
15 Piunger Assembly 515-5352-00
16 Bumper 545-5105-00
i7 Compression Ring (3) 270-5010-00
18 #6-32 x 1/4 SEMS (3) 232-5200-00

* In Figure Above: Insulator Tape to prevent shorl. No Part Number.

Unique Parts
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Super VUK/Scoop Assembly
500-5716-00

Description Part No.
Weld Assembly 515-5861-00
Switch 180-5116-00
Screw (2) 237-5806-00
Washer (2) 244-5001-00
4 Protector 535-6538-00
5 Diode 112-5001-00
6 Coil 24-940 090-5036-00
7 Bracket 535-5203-01
8 Screw (2) 232-5300-00
g Spring 266-5020-00
10 Piunger 515-5841-00
11 Bumper Pad 545-5458-00

Unigue Parts




Ball Deflector
500-5788-00

"LK

N
oot

item Description Part No.
1 Ball Detlecior Bracket 535-6857-00
2 Coil Sleeve 545-5076-00
3 Coil 27-1500 090-5004-00
4 Wave Washer 269-5002-00
5 Coil Retaining Brackst 535-5203-03
6 Plunger Assembly 515-5941-00
7 Rubber Bumper 545-5105-00
2] Compression Spring 266-5020-00
9 #8-32X 1/4 PH. Pan Sems 232-5300-00
10 Diode 1N4004 112-5003-00

Unique Pars




Motor, Cam & Switch Assembly
500-5742-01
5/8 LG. NOTE:

535-6733-01
:/ MOTOR BRACKET
LOGTITE
' 515-5900-00
| MOTOR
530-5083-00 ASSEMBLY

NYLON ]

237-5832-00 (4
4-40 PHMS SEMS

BEARING

515-5942-00
CAM ASSEMBLY

180-5052-00 (2)
SWITCH
112-5001-00 (2)
DIODE

: _/ S = TRy i
232-5201-00

: Tje—232-5205-00 (2)—»4
6-32 X 3/8 PHMS 252 PHMS( )

240-50004-00 gz)
HEX NUT 6-3

56 Unique Parts




_ Target Back Plate Guide Assembly

515-5905-XX
* 545-5430-00 (2) 545.5728.00
i’ EXEI'TEAN%I%N TARGET BACK
240-5005-00 ﬁ)r PLATE GUIDE
6-32 STOP N
( NNON EOM] o]
@@g 5 =
O =
J 4
i O R M|
545-5427-00
TARGET BACK
PLATE

237-5503-00 (2)
626-5018-00 237-5870-00 (6 6-32 5/8 PHMS
FOAM PAD \. 6X5/8 HWHSMS

\

10 (<)

o A —Jk"—l

X

) ! f :::S Y
\

| k i
!
\\
b i .
2 0 0 ® © ] N o1
\——180-5083-00

5°$A5ggé‘%° SWITCH ASS'Y
535-6794-00 2) ASSEMBLY |
SUPPORT 535-6743-00
820-5089-00 TARGET PLATE

CKET
BRA MIRROR DECAL

57
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Top View
Blinder Assembly
}D Side View
— .
"I'-': T‘T'r‘__.[ ;ﬁ -t — hiﬂ

S /]!

1 1 .

BN e 2

.= \
4 @
PLAYFIELD
5
ftem Description Part No.

1 Blinder Blade Top 545-5453-00
2 Blinder Blade Boftom 545-5454-00
3 Blinder-Support Arm Assembly 515-5822-00
4 Serve-Motor Airtronics * 041-5032-00
5 Servo-Motor Driver Board 520-5078-00
6 Servoc Mounting Bracket Assembly 515-5938-00
7 1/4 Truarc E-Ring 270-5002-00
8 4-40X1/2 PH Pan HD Sems 237-5813-00
9 Torsion Spring 266-50339-00

58
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Airplane (Bomber) Assembly

515-5949-00

Center Line Of Assembl

i
Each Side Is Syme!ricaY' G) N

Item Description Part No.
1 Piane Under Camiage 535-6748-00
2 D.C. Motor X2 041-5033-00
3 Propeller Shaft X2 530-5268-00
4 1" Hex Spacer X2 254-5008-06
5 4-40 X 3/16 PH Pan Steel Taptite X4 237-56912-00
6 Propeller (Butyrate) X2 830-5457-18
7 6-32 X3/8 PRUM.S. Sems 232-5201-00
8 Socket -Bulb Assembly X2 518-5026-00
9 Plane Harness (Cable) ** 036-5333-00
10 No. 6-32 Hex Nut (KEPS) X2 240-5008-00
11 Plane Bomber {Shell) ** 545-5433-00

** Indicates itemn not shown.

Unique Parts
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THIS CONFIGURATION FOR 115V

' FOR LOWER LINE VOLTAGES
OR 220 VOLT OPERATION
J SEE SAMPLES BELOW

’ ' 1F /M1
' e ] gj———'
8A SLO BLO
) 5Lk LINE FILTER
' 120/240V 50/60 Hz 2124
! 6
) 1V1 . K >_.|
: SERVICE VARISTER :
: OUTLET 130V A
T °1>
, y |
1L i | sls
o
| —K| s[>
L —<| 4>
TO 1
>——@ - $ BILL | 2 P
VALDATIOR | 1 ~
il WHT N
el B
JUMPER FOR_VOLTAGE VARIATION
230/218/206 VOLTS 100/105 VOLTS
1F1= 4A SLO BLO 1F1= BA SLO BLO
1V1=275V VARISTOR V1= 130V VARIST
8K (2] 1 B |,
2 <
208V 6
e <
LuJ | <
{
8 l | 9
So |
W=z 218/230V
A I | 3 J
5
WHT 206/218V__Lc| 4 <
WHT
8 —_——<
WHT 230V e
_________________ 7
L u




V

L0 BLO
/ VARISTOR

A /\[
A

A

m

GRY /WHT
._________-

GRY/GRN
WHT

WHT/GRN

BLK/RED

BLU/WHT

BLU/WHT

WHT/RED

WHT/RED

BLK/YEL |

g BLK/YEL |

YEL P
™~

{YEL/WHT

11

CN1
— N
K Ve
18 VAC
< SVAC 1| FOR LOGIC
+8-12/
9VAC +5vDC TO POWER
< > —
I SUPPLY BOARD
~ > 90 VAC FOR
| ALPHA NUMERIC
DISPLAY
< 100 VAC FOR
~ - DOT MATRIX
—— DISPLAY
pd
~ 7]
8A
G|
SLO BLD 13 VAC
- FOR LAMPS
P < TO BRIDGE
8A —
e <] — RECTIFIERS
SLO BLD 25 VAC
— FOR SOLENOIDS
ps
~ NG
SN4
N [ < 48 VAC
< L FOR FLIPPERS TO PPB
é_[< ] BOARD
2F2
pd
~
< 6 VAC
FOR Gl TO POWER
LAMPS SUPPLY BOARD
pd 7
~N
< 'Y




COIN DOOR @f< 1€ YEL
< | 2 |« WHT/
| 3 ¢ GRN/

pLumB  ¢W1 WHT
TILT
aTH cON e <| 13 | ¢T—crmpr ‘x:{l
BUTTON B PR 17
RIGHT CON 2% v ig <l 4 |€ WHT/
CENTER COIN 22— —i¢ <| s |< WHT/
LEFT CON +228 e <| 6 |¢ WHT/
siaM TILT 2 e <| 7 |¢ WHT/
< <
MEMORY LOCK
SWITCH BLK/
<| 10 |€ WHT
STEP  4—— o <l 17 1< GRN
. <], 12 |¢ BLU
FOR/REV L
e e e e e e o o o o o e e o o o o e e o T i o o i o —
ORG,
ORG/
RIGHT LEFT FLIPPER
g‘dﬁ%ﬁR SWITCH
\ A
BLU/
- YEL,
{ YEL,
+

STEREO
VOLUME CONTROL 2( _________ ‘

10K LOGARITHMIC

LEFT
CHANNEL .

................................................................................. Cabinet Wiring Diagram



1M/F

YEL >l9 | > =] 6.3 VAC FROM
WL /YEL 210 1S — G.Il. LAMP FUSES
N.C.
>18 | CN8
GRN/BRN |14y > K1 sw pRive 1
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BLU~-RED 4 SW.SO. DRIVE 2Q9
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01* |Plumb Tiit See Coblnef 17 |Left Slmqshot ]30.5023-00
02* |4th Coin (On Coin Door) 18 |Right Slingshot 180-5023-00
03* |Credit Button (Left of Coin Door) 500-5097-02 19 VUK Microswitch 180-5064-00
04* |Right Coin {On Coin Door) 180-5024-00 20 |Left Ramp Stand-Up LEFT 515-5967-08
05* |Center Coin (On Coin Door) 180-5024-00 21 |Left Ramp Stand-Up RIGHT 515-5967-0
06* |Left Coin (On Coin Door) 180-5024-00 22 |Right Ramp Stand-Up 515-5967-08
07* |Slam Tilt 180-5022-00 23 Lt?ft Scoop 180-5116-00
08* |Extra Ball Button (Under 03) 180-5073-00 24 |Silver Ball Target 515-5932-00
09 [Ball Trough #1 Left 180-5119- 25_|Left 3-Bank Stand-Up Bottom | 515-5966-06
10_|Ball Trough #2 180-5119-00 26 |Left 3-Bank Stand-Up Middie 515-5966-07
11 _|[Ball Trough #3 180-5119-00 27 iLett 3-Bank Stand-Up Top 515-5966-03
12 |Ball Trough #4 180-5119-00 28 [Mirror Up 180-5052-00
13 |Ball Trough #5 180-5119- 29 |Top Left Rollover 500-5706-00
14 |Ball Trough #6 180-5119-00 30 |Right Ramp Enter 180-5090-00
15 |Ball Trough #7 Right 180-5118-00 31 [Mirror Down 180-5052-00
16 |{Shooter Lane 180-5100-01 32 _|Mirror Target 180-5083-00
SWS SwWI7 Swe5s SW33 Sw4l Sw4s
SWI0 SWI8 SW26 SW 34 Swa2 SW50
Swil SWI9 sw27 SW35 SW43 SWSI
._./°—l'j $— o fe—r i 4o ot 4o o—f— ¢ o
Swi2 Sw 20 sSwes Sw 36 SwWa4 Swbs2
SWI(3 Sw2i Sw2as Sw 37 SW45 SW53
Swi4 Sw22 Sw 30 Sw 38 SW4a6 SwW54
SWI5 SW 23 SW 3| SW39 Sw 47 SW55
o——o/o—-k—— »-—-—4/0——*1-—- 1-—/0——{!——— q»——c/o—k— 1»—~/>—+Q— "—"/*_*‘_‘
SWi6 SwW24 SwW32 SW 40 sSw4as SW56

Playfield Switch Wiring Diagram




33 |Right 3-Bank Stand-Up Top 515-5966-03 49 |Left Turbo Bumper 180-5015-01
34 |Right 3-Bank Stand-Up Middle | 515-5966-07 50 {Center Turbo Bumper 180-5015-01
-00 35 |Right 3-Bank Stand-Up Bottom | 515-5966-06 51_1Right Turbo Bumper 180-5015-01
08| | 36 |Left Return Lane 500-5707-00 52 Not Used
08 | 37 |Right Return Lane 500-5706-00 53 Not Used —
-08 | 38 |Middle Stand-Up 515-5966-08 54 Not Used —
-00 | 39 |[Left Spinner 180-5010-04 55 Lt_eft Outlane 500-5706-00
-00 | 40_|Right Spinner 180-5010-04 56 _|Right Outlane 500-5706-00
06| [41** |Mirror Trough 180-5057-00 57 |Left Ramp Enter 180-5090-00
07 | | 42**|Skill Trough 180-5057-00 58 |Left Ramp Exit 180-5093-00
-03 43 |Captive Ball (Target Switch) 180-5114-08 59 Not Used o
-00 44 Not Used - 60 Not Used —
- 45 Not Used - 61 Not Used
.00 46 Not Used — 62 |Right Ramp Exit 180-5093-00
-00 47 |Eject (Micro Switch) 180-5027-01 63* |Left Flipper (Cabinet) 180-5124-00
-00 48 {Top Right Rollover 500-5706-00 64* |Right Flipper (Cabinet) 180-5124-00
CN8
— GRN - RED (12 switcH bRIVE 2
- GRN - ORG <| 3 SWITCH DRIVE 3
_ GRN- YEL (| 4 SWITCH DRIVE 4
— GRN - BLK (| 5 SWITCH DRIVE 5
- GRN - BLU (| 7 SWITCH DRIVE 6
— z::::g (| 8 SWITCH DRIVE 7
| < |9 SWITCH DRIVE 8
SW57
4»-—-0/9—-{‘_.
Swss >CPU BOARD
"—“’/"‘"‘l‘_
| W59 CN10O
WHT - BRN (<15 swiTcH RETURN |
SWEo WHT -RED { |8 SWITCH RETURN 2
b o—fe— WHT - ORN <| 7 SwITCH RETURN 3
1 ¥, WHT - YEL < | 6 SWITCH RETURN 4
SWel WHT - GRN J< 5 SWITCH RETURN 5
e WHT- 8Ly { |3 SWITCH RETURN 6
- WHT-VIQ (|2 SWITCH RETURN 7
:}62’ WHT-GRY K] 1 swiTeH RETURN &
SW63
»-—o/o——k——
SW64
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Soscription Lamp Matrix No. & Description | la :

x N in 1 X2 17 |Jackpot 33 {Right 3-Bank Stand-\
01 /Ttm’%s&,L’“ 18 |Double Jackpot 34 |Right 3-Bank S.U. Mi
[ Q2 |Gna: ChOSHRE" o 19+ .M (nsert X2) 35_[Right 3-Bank S.U. Be
03 [Gnd: CO”,Z'” cam 20_|Left Ramp Stand-Up Left 36 |Mystery
o Jons B Bl 21 |Left Ramp Stand-Up Right 37" .Y (nsert X:
05 | Gnd: Lite Bra” 22 |Left Ramp Stand-Up Top 38 |More Time
06 | Grid: Silver. a;NaIker 23* |Extra Ball Button (Cabinet) 39 |Captain Walker LT (S
07 | gna: Caplat 24 |Silver Ball 40 [Captain Walker RT(s
08 | Gnd: Wizar 25 _|Left 3-Bank Stand-Up Bottom 41 .T (Playfielc
| 09 ISkl Shot— o] 26 _|Left 3-Bank Stand-Up Middle 42 ..Q_(Playfiels
1070 Smash the Mirror 27 |Left 3-Bank Stand-Up Top 43 .M_(Playfiels
e About 28** .M _(Insert X2) 44 .M _(Playfiel
[ 12 |Grid: 1@ 29 |Spinner Bonus Left 45 .Y (Playfiel
13 {and: Acid Queen 30 |Extra Ball 46 |Outlanes X2
VJLMDoctor Liht Union Jack Lef - Mi Multiball
,15_ wfﬂy@orinq 3] |q? nion Jack Left (Spinner 47 irror Multiba
16 |erid: Sally Simpson 32 |Genius 48 |Shoot Again

S
Y LB9 LBIT LB25 LB33 LB 41 LB49

LA A, B 1R 18, 18 )

LBIO

?

LBI8

£

LB26

i

LB34

P

LB42

I

LB50

?

LBl

I
I

LB

LB27

P

B35

P

LB43

I

P

LBI2

LB20

LB28

I

LB36

I

LB44

P

LB52

i

LBI3

i
i

LBZ2!

LB29

LB37

b
i

LB45

P

LBS53

5

LBl4

LB22

g
§

LB30

LBZ8

P

IS

1 B46

P

LB54

5

@

"
P

LBIS

LB23

LB3I

I

LB39

P

LB47

I

LB5S

i

-

LBI6

LB24

I3

1.B32

LB4O

I

LB48

P

LB56

-

1P



tand-Up Top 49 |Left Turbo Bumper
.U. Middle 50 |Center Turbo Bumper
.U. Bottom | 51 |Right Turbo Bumper
— ] 52 |Spinner Bonus
sertX2) 53 |Lite Union Jack RT (Spinner)
54 |Holiday Camp
r LT (SeeNote 1) 55 |Return Lanes X2
r RT(See Note 1) | 56 |Airplane (See Note 2)
avfield) | 57 |Acid Queen Left
avfield) 58 |Acid Queen Center
avfield) 59 |Acid Queen Right
avfield) 60 |Sally Simpson LT (See Notet
avfield) 61 |Sally Simpson RT (See Notet) |
62 _|Scoop Muttiball
S 63 |Collect Union Jack
— 64* |Credit Button (Cabinet)
CN7
- YEL - BRN (11 LAMP DRIVE
- YEL - RED (| 2 LAMPDRIVE 2
_ YEL - ORN <|3 LAMP DRIVE 3
YEL - BLK <] 4 LAMP DRIVE 4
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— YEL- BLU <| 7 LAMP DRIVF 6
. YEL- VIO <| 8 LAMP DRIVE 7
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. LAMP DRIVE 4 Q68 LAMP RETURN 4 Q75
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1 W | 3lves
LB&4 : » ; WHT- YEL
5| 3 |30 TO G.I. FUSES
L OO ol b=

-

Playfield Lamp Wiring Diagram .................. seeeencrererssassesesasraRaa nnnnarranneseeeeans 67




GND +5V 0616

€& power | i omive )
. R CNI7 CNel G
a 8 :2 o i
® e T 4F
Ay CMOS w "
s RA O » "
= o a2 (2] 4 4F
8(0 + 8ATTER|ES -53{ " » c? 2 [3H]
>0 e ) | S : ;
© 28 B+ ok a SOUND
. 4 4 -5 e e PIA 7
{ 2 3 —
B‘ o -F— 8 ¢g 2764-27128 \ e82i
“ 1 .t T - —
RESET! lsLaNiNG| _ 2 ‘B’,%_ )
sC 1117 e +3—PROMS — =
- R I
> CPU CLOCK c 27128 -278:2 ﬁ

—AAA—

| LS244 ;

CISLANKING "o
N N B ADDRESS b
&,z 6808 o O cmDS RAK C DRIVERS
N 3‘ ﬁ H LS244a | LS
oL * ¢§ m
&7 DATA-BUS TBANECEI G CMOS
LTY} » %- RAM
o 13 WRIT
g( !" ol #Ml 7404 g ?ROLIS
g
COIL 9— 16 *PlA j
8 EWITC
i [__ 7408 a, T3
IAG __—_gg* —
MOS J )
= lT{ 1 4011 < B [ 4011 < ¢&
i SWITCH RETURN (BOWS)
s8e%ggegagsesess
%?4'(15 12345678
- ﬁ'ﬁlo GND L
CNI2[T " a-16 | o cois 1-8 | | switcH ReT | ™
BRHVE BRIVE - ROWS




c
::I SEGMENT omyﬁ '

(k44 ]

B

I.l 9 1
. ezl wCNf 2233223 CNZ siiiiéts,
v “ o 2 ISPLAY 'ﬁ'goe g 7—SEGA'¢IENT'° .0,
3 . s |e=ouTPT | oureur g
: el P . —
c23 E E i; ‘g} ) w: AL o; 4;_%
) i o4 TCOIL SWITGH: *. 3
ALPHANUMERIC _ | 'O‘DE ODER s] ineoT  F|Es g
SEGRENT/ SOUND ¥ # 2 &
DISPLAY STROBE w
7-SEGMENT Pl ‘
.’ .92 s Q8 €
—AN—  R129 -/ ﬁ
—AN— 28 ) _&&E_ClAl"' 03:
N RE v nis COIL 04——0'
E R w0

A

F@EEES?—WE“W

“n—_. m g -‘VW- ::2I
Jebe o “Jeo
s s it
v Spigalile
o 3 [ < i

=nown

-m
ro

ITCH
PUT

SO
H

S

NOID CONTROL

LAMP PIA

a8z

094D

®)

EC

cqiL
ORIVES
g IPPER

1810

LAMP EAT?%CTT&

* a P 2]
‘, ] careen. Gs P 3
bt
| Jy a4
| an are RS! ne2 can
‘ { I | I}
| [ I3 ( 1]
-
| of |F° asif : ~ s RES
_ o ( ]rLAMP —~— 8 .- i or LAMP o) — 31 ———
SWITCH PIA i DPWSMN' Ly o RETURN- X, il
‘, a2 " o ) - . s
' ¢ |5 |-iCOLUMNS) o o I (ROWS == | [R2 ™ e
i n i IO —e— —sar— m
= 0 fret L A [T
© o - %‘52 — o RS7
a g( ] 6 i o RAY A= B 3 TA—
switch 3 2} © 0 1| iy
RV R4z —ww— gea” 4 o 4 Rss
6, §< ]° — 5 ol WS o e S 4 —
m LEL) m b oa RSO L] -
26®a%an®a%02ql T} fre3 ass® o . e
2:2u4§4§45460532 o o ® d xR — e RS9
T ER- R R CR 3( ] —— 4 d o —— L T o 8 —
m R3S o |l ore i
® R4 —ar— GBEN — A @ REO
" R3e " D18 —— R e m
; g I i e L e
g 16](5](4]‘3 Je 4 }' (10 o~ 2 e — e fr T
"o o o D20 —e— = -
‘e § £ 8o : 3 o ® el —— °c':.,'( — " ° nez
§< ] AN 4 02! —— a4 —f ° 8 —AA—
e ] ' Jn e N :
C CN7 N

+r

SWITCH DRIVE i'

° LAMP DRIVE
—{COCUMNS)—

1 4.

LAMP B+

(+

GNJ

LA

GND

{8V}




AG-A13 +5
N Y
pPQ-D7
A o
O
_0_.
—0---
L5107 ) y——
al2 4MHz _
2F
L5139
A5 13 18
+5 as125] A4 14 |A
A4l24 T _ &t
A13]23 A Bl16 13/ Ie]
RESET: %,% T X A12{22 18 12/
AN {20 14 1/
40\ gEsET A1OH2 ec |12 10/ . )
MALT Aol1® 8 9 /
2|HALT  Ap17 1 7_8/
NMI  A7[16 15 5 7 /
kG  asle_17]5244[3 6| 2L.'°0°
5 A5114_4 1A B[16 5/ ,‘ZE
< ceos A4 14 44 1]2
A3l12_& 12 3/
1 szt 11| €2 9 2/
N7 9A B11 9 D7 All10 13 7 1 /
NG__ 8 12 8 _271D6 aole 18 5 0/
NG _7 13 7 28|05 £ |37 17]Le244[2 _E
N4_6| 5E [14 %) D4 34] 2 18 _R/W
(1€)  °IRQ N3_5 15 5 D3 RW G G
(10) N2 4] 16 | [4 31|02 9 e
‘ NL_3 17 3 32|D1
\0__2|L5245 |18 2_33po ™
5
1 1j7 YMA ALL RAS 40|
I ze[21]1 ] 5
9
10 (402044 Ul .78 777 4.7K3
7404 A 10| < 3 RIW 218
10 LS10 T r—
6f |1 _E__ U2z
RESET
(3-2H) EN > 5 +5 MEMePf
= Ls@2 —
+5 R7 L
uroOWNCAD azx_| Ve & o Q14 BLANKING I
N4 ] 470 |EB2 o )IF 2N4403 L
R
+5>—’VW—I R6 J;m 7406
ADVANCE CED 47K v, 4
N4 470 ¢ £ 7402
R83 12F
+5 o1 — B )128
WEMPROT (T 47K e
CN 14 o] 7406 BLANK it
GND +5 11 10 YV
CN14 ;|7 '1"9; 7406 470
PIA 1:5J‘>O 12 12F $BY g2
#04¢  cE0 R2 12F 470
X 133K FlA_
(2\<3TL;[>—“DO———|h Ritd
oF D4m KR ————-@ AN
- MC. 68K 470




|
5 <] +8(4-68)
Y
po-D7
o--0lB A5 A - N
_—o—o—l&—l
J3 Al \Y4
—0— 02
f___of}aiz_l -
- -Al3 l_
| N N\ 7] 1 2711
| +B 13 26 A4 AB za|
L5126No 28 26|2 \Z_2 |48 :
L5139 9 =) N1 23| Yec €5 2 Ni_ 23 — | 22 ‘
B Ls126 13 Voc N0 21 AT GQ}?“ NO 21 ¢ -3 * e |
A [t Ne 24 Elez] | N2 |
3 % i N8 25 F) 2
G o2 R12 \Z_3 07 12| N—2 197
" 1K == NG 4 JLS/ NG_4 ie__64
11 NS_5 | 7S/ N6 5] 17 8/
fons 12| T2 « Bl 32 B e (e zme, | 7o g3
N3_7 | 1531 N3__7] 15 3/
N2_&| 2064c 13 24 Ne_ 8 1391
1508 13(2hol12 N miz 11 N__8 2 11
© g [N w0 NTOlg S
K LB = >
00Q0-3FFF 20| 27 T
ROM C50 ‘
o ot ROMCST. !
22 P i
IO 1 10 y
W 2 ,; Eoﬁ_— 3000 (2-1D)
A ac N2 3 |- 2Rminl2 2000 I~ 2000 (2-1D)
46 2 [>>2800 (2-1D)
Blx i lold— 2400
G 1';55 71;_606 yolol2— L_—[>2400 218)
g vop3 611508
E 200 |
1520 48] 13 LS129 f
! oS 2100~ 2100 (31
%& Lo22 Ne—2l% g &0 K
1 8 Q_3 6 !
f‘@ RAMW 4 Yep .
E+RW
MEMePROTECT - 5 1532 . 200
; 1D
VYMA ‘ B > 2200 (>10)
‘ > RESET (2-1D)(3-E)
( E ‘ [ E (24D)(3-E)
7402 7406 e
10 1D>cz {> RW (2-1D)(3-IE)
) 1B RA27-8 |
BLANKING ! BLANKING
1 {=> BLANKING
an L _a (2-5A)
;;C; ;; 470P i (3-2M)
ANy BLANKING : ‘ > BLANKING (2-10A)
470
‘ ENeBLNK e
- RIS {>> ENeBINK (3-2M)
R113 (4-F)
470
> Apv. (2-10)

CPU Board Logic Diagram (Sheet 1) .....cccocrvercriterceereeecnree cerereneens 69

Er > UP/D (2-1C)
E
|
l



I | 2 | 3 I Y | ) | 6 l |
CN2 TO CON.CN3 CNJ TO CON.CN2
(MAS.DIS. BD) (MAS, D15. 85.) —CN® TO CON. CNI (MAS
voveveen TopenonnoZ S & @ 6
CchREWRN=T0-® mxla\o\-r-(»'o—o ® O © m

(Z/ )N
L
S
- 3935
£

BHES QR = § O

UAAUNY U Y SNNRRN
PP 1211“15111 3 s
e f B B R B
[y
o [ ) o £ (S O I I e 5 (o s [ X T
NS EEREERS
2 alsllelslelalal alg]7lels]ylal2
1
ﬁL D~  ®a2  47kx§ | RAl  47Kkx8
il 1ol q 5|7 > — 7 0< id 2] 3] 440 5] &
sl ewlsal sl o olsl¢lalals g = S
XEIsS2ESS Ssoiew=gl9 & 2P (ef 3 8 3L %LosL 3L A
74154 4 e Tie Tie Tie lie
1 4 > P Ao 21314]15161718149 / +-|“$TU‘ “m ‘"-m "i
n|2|2/[2 o LRA3 H7KxZ  }—&
(-1 T6 i R
(I-1H) LED 23[451e]_al woluleloliislielnl 2]l
R 3 3
(-sHyup/D B> e IXXIE X SIIIIEES 38 B g4
(1-3H) pov. D 1318 Jig 4821 u_%l
3:| O a o oo /
d8 e~ 22  sexzexes [
35%_-?23?21253‘6’ 72 £ T 1 EV) £72 P2 77 o A
(1-120) 2800 D> 2300 % IR0
A0-pI3 .
(-ay A D AO- A3
(-120)2¢00 D 200 N 2¢00
(-1A)88 D Bo_D7 Do-p7
(1-120)3400 D> 3400 NNNNNNNN 400
(-2GRM D Bfve - R
G-zR)E D —— £ —
(-12F) RESET D> ggﬁoff A
(1-120) 3000 P> 055
B.;—-os T
O-ip)*IRO < *IRO D 23duleslwd zelssl s lselst fso]maelmize Y :
2]5‘ ﬁl’ﬁ’“’ﬁl xR EEEEEEEE ua@g
+5 —te ~ -
>(36) 4‘J $ Ho 62 wig | 22 T
3(%C) RSRBG /KX FTPOIIOPTP ® © U v T OO 1,5K -
I2FITIFE3 SEIISSe 283904
78 c»l//o 2 ,% 2 / L—— T a e[ [ e[ 5[4[3 2] M|l sTaTeiz]iTio Rie3 232
2 - [ | g y _AM=,_E :
‘ — nlglislelmstylini2 % 15K [
7 Cc:;l—[_o) 2 3%\2&. y 1P 13 A Sh! 2N3904
B e = | 4] o3 o 8J P -
0 s — = y L5244 fioz _
s 6% y [s8&% o VTP | g o 02 i 1 R 1 E Y B
3 o | &2 | [1] 2 Pt glrlelslylalz] 2n3904
ol . e — CRAI_H9Kx8 <15 p B |
T 1o Res 47p LA
5 D LR L | %) l_i pp y /—m{ :
B30 Yy .
. =i — = NARN QA anst0f [
~ 0 o |1 o 9P| 250
Y e v AA 3 s Rlog T
8 ray ’c'—"T__ | P12 \—-'M————; E
x sk e
% oy [38% ¢ 9P| 2n3904 T
? 028 0 | | 53 4 049
. T A= ¢ & P
ENID R -
5 ¢ _|s . 1Pl 4 15K N
2L o277 3 [5] 52 2 03904
== == oy
! quo 9 'LRV—&ﬁ? il 7 88 T~ —
L | 026 EYR0ES 4 1.5k .
CNIO qsr— 2N390Y
LL Yoli ,
KEYEDD. Auzwiooz P ALY 77

70 eeeeeeeeeeereereserssmssssesnesnensesneeeeeenneennens CPU BOard Logic Diagram (Sheet 2)




3
[0 9]
—
9L
O
~

(MAS Di5.8D)
Y B @ '
& © z Z @ 3(3-8)
n @ o o X +5 — > 3(3-D)
@ 8 [J 1 8 Y B(LANKING<} BLANKING:
, - F 1-126)
20| 22] 24 £IET=T1= =]
alad] s EEERREE
e U TERFRER
s B S O &1 PAO 2] |SeGlH PAQ
IR RER R 20 g ol 12 3] |SEG. ) PAI
i Lle a2 ul § SEG. K PAL
M reser s 2 i SEG.M PA3
Rso PAY ={SEG.N pay
; § 3] ps os|1 1]={SEG.P PAS
s] e ‘ 9B et f ool SEG. R PAG
I3 3 B3 == p 4} |DECIMAL Pa)
143 fAi el 2t "R | — —5|
bi PBO EG.A PBO
o Tie Tie Tie o w
2 -ll—'i lw nfr -[ -|-II§‘ E ;DZ ol i > - 5EG_.B =Y % >
Ve 03 op2 jL2 41> SEG.C 78 ) P
,J, % 210y po3}i3 5= SEG.D ] | a
b 2105 ey |14 AR SECE et | D,
: 27 pe, ps H5 712 SEG.F  pps —ZD 2z
=SIR S R Lty P |L& glx SEGG pae| 2D | w
*;;Izg:»,z 1 . ppn |11 g T Iclolmmal T, ser] DI & |C
G IS TRs  cal [0 L EBEEERE D | w
B SSHIL vy WREERREE| [
vsS Shckehs Shiclin HE-CD 9
—f 1] FREREEE, 2L
1N w
4G z
3'3 < 28f 22024 g | [ z
2 b= pRO X
PAO T
3 ; J\ ) P:\\i 2 Tix =) | & 0
e ] &z PAZ ; HS PAZ 2
RIW IEEEEEIEE (E)
| e e = ERERREE] | ||l |
£ ’ reer  mslL S E e 2 (2 - €
1 J & a o e =l
9% | T e — | lo ph6 1S +5 EEEREEER P@”“GD © ‘
i F—C 7 SWITCH DRV. | ,\\ RS0 pan 2 1 P |
| K:_Té Rt .
e | o cxg ;Z% ol s T :
; p ) pe!
; E—(ZD swiTcH DRV 2 N 3350 pp2H2 413 pB2 —CD
: ..L \‘ 52 b 3 o @
z o X N 83 2 e o5
N30y | O 3 257 oy H el po =
o5 x[7  ENE 5 ‘23;)"3 pa5 2 1= pes| = -
-: T X —C3D swiTcH pRv. 3 > by L g1 poe | o= |
e19 B Bos re7 1 1 —eol T |3
' - > a 35I55E 515 Z
13904 oiM 4 A b — SRIERERE s’s'el o
053 eNg 1 car 2 il bl ot o
| T SWITCH DRY, Y 3’:——IR06 ol Tg-iﬂigﬁg-ﬁg Ig‘l' ~ o |f
[l Oirer cmfl 2 i i S z
_T—' 19 LN 2
V3904 .0IM es2 +5 °
| — Y&i L]
: ozl x|5 CNE |
| XD swiTcH bR 5 ps ! ey
_TQ_:U =< g CAl 7z
3904 .0 2|x sl i) |¢
250 y N el= chl ﬂ
‘ T dj SWITCH DRV, 6 3¢ d:]
‘, | Lo 715 err (i) 6
3904 o1 L3 o I . cg2 (13D
- 0¥9 3 CN¢ o 5 g 3 g .g gl
T SWITCH DRV. 7 ‘J:ﬂ.“;:v_.‘;:’
T o EBREE — ]
(3404 oM — o
048 2 CN§ RESET
t2—(C 7 ) SWITCH DRV.8 £ v
1
Jﬂ L R/W "
13904 oIM CNg '
.
hr  t5




TIP122
TIPI22
TIP2
%
L
2
A
‘A
*A
é
7

3
_ RAZS 2K X 8 T.W m " b © o o s ® -
. Qo N s 3 3 3 : AT TATA IS A TATAY
o — e Ni™ olo «|[on e e oo |0
e [ est [ st [ et | w8 | wt | )| 3 T .
3 8 < 3 3 3 3 3

]
N
4
N
q
N
L
N
L
N
q
N
L
N
L

) I\ N W N RN NI
. / ]
%i RA7 40 X 8 L
L -~ o~ L -+ n A J ~ L J o
h ) () () () ()8 (= )e (=) (=8
: ) ST
| : g HIHITE wﬁ, g
SN R il
) I8 || £ +§ - ta ||
- ) i g |13
g 0.3 B2 sassssss 8%
— q %.; s[8] s[s[=[8[a|kix]e al sels] 28 Qdﬂuuuﬁﬂ &
IIIDIIIY 7 2299999°
s> /
WL LAl
£R £ Bgs
o i ogtd
- LS CAS XS Wois
g e o e S SRR _




L 7 | 8 | 9 10 K 11 , 12 1 13
E’ LAMP MATRIX CONT, 0~7
F £ LAMP ONT (4-8A)
E ey
3 V
| L G308 2N4401
: @ vaw
| SOL. DRV. 9 :0"‘2 n we T e SOL. DRV. 1 C%"D
E TIP22 TO PIN ¥ (¢ R0 9 P22
| 6(021(8N) P
2-4E) @8 V2w
1 SOL. DRV, 10 o2 SOL. DRV, 2 CN1t
3 ) /—-‘ o7 Q45 { 3)
1 8
| T8s2198) —n ‘ < e
— 68 vVow b
" soL. DRV. 1t oz (2-108) » - SoL. DRV, 3 {%
‘ TIP22 2 R78 7 —K_‘TIP&Z
, ¢
7Y & vaw 4
. V. CNT2 SOL. DRV. 4 CN11
RN e » —t—fonl E | o 5D
TIP22 3 RT7 s ‘ TIP122
4
Y TO PIN 39— & V2w g b
SOL. DRV. 13 N2 s821(8H) fe f SoL. DRV, 5 SNn
@) ¢ L~ Ml < | o2 (6D
| 2 b 4 ) K76 s ——* TIPR2
-9 N8 ¢4 8 Vv 3
‘ - DRV, C)m ' SOL DRV, 6 MU
SOL. DRV. 14 5 1“{ \ /____ o o4 @
TP 7K s R7S h P2
Rz ! . V2w b
?  soL DRv. 15 o2 To PN 290> 12 { SOL. DRV, 7 NIl
] ::_2&;!) e /-——' 2 Q8 {8)
| T2 ¢ L R7s 3 .
-~ d 68 Vow b
. DRV. C'_)m SOL. DRV. 8 :C“"
SOL. DRV. % o S - - ¥
TIP22 7 2 TIPF22
¢ 3
/ it

L LT

L

R

+
1
’ ! 3 2
2| 10F
{508

°
12 1
13 | 10F L 3 /
LS08
? 8 4 2
—
LSo8
4 k]
R
L9088 b
S ‘
1
=D Hend
o«
L908
12 5 j
) 1M 7
L908
1: e 8 ____‘/
L908
; 6« 9 v/
508 __]
SOLENOID SW.

/

CPU Board Logic Diagram (Sheet 3)

> LAP (4-0G)

71




o7 (3-124) LAMP ONT [>>——

+5Y
7 L2 44uH.3A ?
+sIN( 6 ) LYY YA {>¢5
N7 €103 cio3 + C157 23 +B
+BIN b oy p— (A7 IN5817
. B!
NYZ " . 470
+5IN bl 2389 ¢ > 80124
r77 25
GND IN40O1
GND(%—- GND
- 8
— B2
ono (1 D— ~
w8 ;L i
wzv( 9 )
L1 40pH.3A
¢ G o
Cz r—1 4o o
(G =2 ¥
CN4 CNS LAMP GND
wer | C8 X | gl CaD
Cz r—1 s
@—‘" CD 777
B | B
N C2)
Co >
SOLENOID GND
S0L. GND (3 - 12H
SOLENOID
(4 ) ]

P l—

=g
€1

(1) NYows
L_@ FLIPPER GND

CiD) Yomo
K

(1-12G) EN. BLNK | >

(3 - 12€) LAMP [ >

T2 et errsere s ssnesnssennnneneneenenenne OP U BO@rd Logic Diagram (Sheet 4)




T [>— D7 - D22 IN4002

R4Q * 1 CN :
, @ LAMP AT, 3

mC% LAMP Rl‘l’.’ 3 ¢

o
i X
RAS-2
AR 22K ] "‘—( E ) LAMP RET. 4
=l
17;:2 CN7
RAB-3 ————_1_) LAMP DRV. 1 0
a 2 g oK
v 2N6427 R37
Q62 AA a7n )
. T-F;Z CN7 ‘ CN6 '
1 AB-4 - —— (2 ) LAMPDRV. 2 ——(_6 ) LAMP RET. 8 " ‘
2N&6427
a8l Q69
byegyl CN7
/—C ; TPaz LAMP DRV. 3
| 2 £
Q 222;27 &5_5 ' CNé
) gee o7 L (7 )LAMPRET.®
eAB-6 P4z LAMP DRV. 4
3 A 22k |
2N6427 R34 pom
= VWA ger CN7
RAB-T T4z LAMP DRV. 5
4 . 2.2K , N6
2NB427 css LAMP REY. 7 f
@8 €33 ase
TiP42 CNT
LAMP DRV. 8
5 AN 2.2K
2NG427
as7 r32
- aes N7 o
RAB-9 | P42 (8 ) LAMPDRV. 7 one
é —AARREE4 LAMP RET. 8
2NB427
ase &t
’ G
: LAMP DRV. 8
E 7 1 R31 — R3S 27Q3W
} 2N6427
i
D




H [ 6 | F I £ T
oN2XS
CNIX12
Ci—
C—
Ca3 -
Ce
s )— R
R 1N476:
c1 47K
@“"‘" 150ut w MPSA42 100\
> 200 |+
F7 V2 S8 250V c2 o7 o~ 08
_f\J— 100uf INS5228
Co— = B wwood s
= 1 X
@— J\J’ ) [+ D3
Cil)— 1N4001 LL
DBt G’_lj- 10 6057
= oM3s01 p2]  47ut 11
IN4001 63v =
A_f\./f —- L=
CN10X3 | P
F2 7A S-B 250 ; = ICt
; MC1723CP
' L o1 \ L R2
C3)— =3 ! + o4 2.15K
1000uf P
+ 18000ut %1 5
= v | I 25V
|
= | = R3 =
D13 D14 499K
1N5401 ﬁ IN5401 1%
CN9X4 =
Cair
( 2 »r RY1
o 24VDC/10A
3
Cor— P2r= "l
il__.A I
1 Is
CNTXE 3 T NOTES:
8 7 —ALL RESISTOR VALUES ARE IN OHMS, 5%, -
CD— i UNLESS OTHERWISE SPECIFIED.
Ca)— o1 -ALL CAPACITOR VALUES ARE IN MICROFARA
C3)— o UNMLESS OTHERWISE SPECIFIED.
' N ~D12 NOT USED.
Ca— | ih4001
H | G | F | S




T D 1 c I B I A
: )
a g
;. s . 6
| 2
®
e 30300 -
- 1 7812 3 =
' VR1 ’ TP
SR —
+ + R16
o o e S5k ——0 WaIc G0 |5
““i"’ff’ zsvT I”" ] —0 v G,
Ri2 = NN O -1V UNREG.
500V
L Sen A -
= 0K R4 TR CN6X15
V2w "MJEI5030 +———C 17 ) LoGIC GROUND
(2 )-2VDC UNREG.
or| 210 = R17 (3 ) +12VDC UNREG.
o5t 3B by
 SU2w —s )
VTjM o031 (6_)+12VDC UNREG,
(7 ) +5vne
(8 )+svic
(9 ) +svc
{10 ) +5v0C R
+—— 11 ) LOGIC GROUND ‘
? gfu 1 LOGIC GROUND F
W +—— 13 )L0GIC GROUND it
) {14 ) LoeIC GROWD ‘
% == __1_ 15D LeIC GROUD 3 E
At o =
gL T %"
50V CNBXY
- i
—C 3
4D coveraL
—(5_) TLLUMINATION
&) 2
e
—C 8D
—D
OHS, 5%, V4V,
MIROFARADS. | DATA EAST PINBALL [
POWER SUPPLY BOARD SCHEMATIC
1
PRERARED BY: VC’; PART N0 520~5047-02 ‘f\v
CES INC. sz jser 1o 1 | woa
- D c B A
Power Supply Board Schematic ...t N £

] o




3 - RIS - | v
j s Bllezgs BT 3 ; I
m.scnsro = |~ ¥ 48 Boooouweo = | T
el el=lelale~l<]-T = o Q= T A A A P P O R G T*f=F<][~]= i
< w CRERROED ; il gaeadads H
§ __m%g:nnm 8 40 |alslelelelelel g \u:m_mm:wn o tb@f _ "_u_u_u_r_ |
(1 = - - = gep  esNBazEs| e 85882885 ,
¢ 3
¥ :jj:m = 3 :j@mmjm - 3 . |3 RL 5 o
oc realf ¥ Ao o= Y —
» b G Gl il & ._v - L3tk Ri& & LTYLINWLWIL T e m AAMMMWOM!M!MI nﬂuﬂz m
§ 85833835 B B &g 85983835 B o JTR[a[e] ® w > " 2
8 20204 §  mow/e2/os ¥ ﬁw ¥ _, .m
ecsoznene S 3 alalaiz(z 333
23Y2399eeeSiTRINELE 2TYes9ereeTILLILLRT . 38 ‘ S
sf=[el=l=]] _.._nnﬁ.—:—a..aa s[]e[*[=]~]*[Is]]s]s]|aja|~[~I8im ¢ m \ _ (7))
{1 m p—
T E 325 EG 0 EEE 2323k EERRER s |~ ~ ~ i
3333333 (2E 85 J_ apN PRI R PETY PR EEEEEER a9 |ga9 _ m
o|a|o|zle{el2|e|2]x 2|2 lalsln|n] ®ja]8].]-]8 .—h
5| 2:9932eTe2OOLE ISR
& @m%mmmm [ MJMMMJMJMMM ™ W 2883882 <<<<<< UWH W m
il ! (- m m 3
4o e als al 4 e 8= L/ 0RR983RE H3ES :
§E 85883835 B Y g 85883835 B M ‘“», [zl ssunzszs SHEE B8 imm ik ..n/_u
& ESEIR T TR T LT W Sl A B AR S[R — 5
— |5(8 £ zonjoasos §  mow/o/s i I -
2lalalalalaisls el s
2zo3eneefILIILELL =
[ fe[ [T~ R[R[R[a~Tale ][] P OERREEE mmmnjm% nwﬁ:nuﬁmw ¥ ) o
L ]
mrmfummmmr@mmmuwumw_n_ ofo]olols|al2|= afo|e]a]sle|el 3 J. m
m 1 °f892374g, 28BIZ3RE, " -
. . — 5 5 2 — 5|5\ % S
muwuﬁmﬁn j.w_mw_mu By eaneases | |8y oa’sesees | = — g2 3
- [o]=(2ie fo|ofest |Mux_ ol e[ lelalele]e Yz oleln|=|ateinie Iuow . e P 22 S
2RATIIRE, ETEED) 28| aslelelalelels 2 . T~ EE
m m > ' L M n_ o L3 m
By SRRIRBRS BE 2RRIRBRSE ~ wr :
el = ot “J=] ° EMJBQW/_&Jm 3 I ; j m
5 5 5 | J - oo 3 Lo
(I ol sl Severer o %@l L
sg ¢ = s b s 8 ept—1—x 8 35 e
Bo 2RABSRE el B a a_\ | :
'8 . ») ~ = o] s i :
8 g8 i - #I&qu g | m
o = 9] uﬁ ¥ m i :
g 5 g m g N p— L _ Lo
B LB s : 3 g r i
< a WW M'ﬂ W - H L i :
s e uﬂ T = = M N ! .
g8 » 13t P i3 4 * [3
z . HEHERHIHRE i
) " i g
[ ] [ .18 /I\ -/ .
T T . - \7J = [ ' ."
) w = 3 TRURUBURE 8 ;
f Hioov<- S s ) :
B % gyREEBIBRE SRR g
- 4
- i o~ bt w




RT IN  RT QUT
LT IN LT T
oL s vs
CREF oD
TDAE®S

o,
+|§
FLLLL

0.1

.|H

:

ke
g

ol

A

T oNMMOOom>

)

;

;

:

R0

3
RIS Fiv
) alt et |

i

:

:

l—-‘—J” 3 22F
1) \0,——-——/ : : H
PALWL 220
ol
L.d
ea ]
; = |
i 3
* 3
> E - é
wr 0 olegm
= ] I I/O."—-
bl ene s
(1] I 1/ o
: i) 1 Yo 32
M=y %=
giRE] e ]
1 1 1 [
A I m
’ ’ PALWLE oy
o
~a B
2
» b
L]
]

NOTES
'M-mevmmmmuVa.m
OTHERWTSE SPECIFIED.

'“J-thrroavmu:mmmm
OTHERWISE SPECIFIED. f
—OAF BYPASS CAPACITORS FOR ALL ICS. |
~FBHFBS ARE FERRITE BEADS. :

I T e

DATA EAST PINBALL

-
)
;
X
f

745744 41




AN N T NS ] NS

SN NSNS L

S

A\ v m
?ZDOW_O HOLv1 100 ol o mm
ANMNOSHD [MO010 MOd | o0 m
aNNOSS |vivd mOd(olo
AONMNOSO | 318YNT AVISSIO | 0 | 0
N —
I 0
‘35N 10N |a3sn 10N o] g
aNNO9D | vIvad d3S|o| o
aNNOS9D 300710 XIid | 0| o
ONNOYD [HOLYT 100 gl o M
(8]
ONNOSD [50010 MOd|olo| g &
aNAOYS [vIva MOd | olo] 2 m
AONNOSS |318VNI AVIdSIA | 0 | 0 =1
O
N (e)
— X O
. & T
T3A/OIA O0A 89+ = oy
N8 ™ DOA CL+ M %
oy~ ¢ 5OAG+ Ye
18 o aNNoYd = m%u
TIX ~ aNnoYo mm MM
) " 3
d<§oﬁ o 50A 86—
SREVAER 7 o JOA Oul—




CN2

YRE aNNOHD
AN A
RER 00N G+
& &
ASMg e LIS |0lo
Z AvlisS|L 4Avlis|ojo
O 1Wv1lsS |g3sn LON|0|0
13S3 | 39g0d1Ls |00
/. Yivalo wivaolo
S Vvivdl|v wiva|o0j|o
< Vvivadl|z wivd|0]o0
L Viva |O Vviva|o|o| u
8 HOLIMS | £ HOLIMS 010 mm
9 HOLIMS |S HOLIMS |00 mc
+ HOLIMS|e HOLIMS |00 ®
Z HOLIMS|L HOLIMS |00
a3sn 1ON |@3SN LON| 0} 0
N —
T2
d3sn 1ON [d3sn 1ON| gl g
aONNOS9D |ViVva "¥3Slolo
aONMNOoOdD [M0070 Xid|o|o m
olo]z
o

AONNOHO

HO1lv1 100

CN!

e 2 o v 1

BOARD

CONTROLLER

520-5055-00

.75

Combined DisplayConnections




CN
- a Ué U9 A\ 4 Ui
et - o O S
5
@-O- o 7
® - - o
s OO >
s —CO— 2 cu
06 —C - g —O- 2
>
1 OO U7 N
V)|
clo (O ';:
(7]
> s [V o
& < <
— >
: 7 -
o C1%
g -~ L+ ow
o
O ”" i+
on —(- —F
v2 us 7=
umo | v
X 3 £
= - .
0 b
? a =
3
&
— FB2
CN23 1 O~ €33
GND +3V

- O~

—

FBi
DATA
o K,EAST

Display Controller Board Component Layout




Dgogogoonmnnnny ey

2 38333385 EBSNESEEY S

[T oto0000p g0 £zl

BBEBIZS

ut | v

Swi

R7
RI8 {_}-

i ey

PAL16L8

) onponnnn b e ¢

8 > 5

Gagv;g Wﬁgmwgv

U1S
ui | v

™

L et

g 82 >

1
x

520-5055-00

U4
REV.-D

| | S \ | }0 S LM_Ul




[}

76LS7MT13

i)
wu

ouT

x1

C®-Co2 = 4700

L

U

NTER
*Law:m
w
-m NO FR2
o7

CNI-11

| S ::m CHL N %%%w@ {|] || cllaleleeiEl @ T
71—”’4221“.0 B 4 ﬁﬂﬂ
— ) FEFLELEETIT. uuj& mﬁ mm ) 2% V;
L m stlz|2] ol alnle]nlR|8|RI8] < 81 8]~ zm 3 T B 2 E
i~ WW
o 9%Y2T99292SOTRLEE a 3
s_crlll.l - 0 uy e
2 2 - u
(— — £ s8sssz835 B K oo | o« )
- lee]|efelals Am m 8 m 8 vmm
TR o | 7L n
2icjslnl2lals(= ..»ﬂ o ejrln|2]]=|® Pmnufuuﬁ - /
™ FHRINAGS 8 omommmmmm RRERERR g ;
g 2 %
ol TY2322%2 orResgRe | efle=lelRls N m gnjuE mn : e
o [n]<[a[e[~]e] . ofolee|elnlsle 3 85883885 B W i ,P, . LLL
ﬁrﬂ mmmwgmg A 2 g m 29919238 . 53 gk <ooe
3 L mamumuunn»mnm am -nmm smnm:wu m "8 5888
mmm m =2 ol ®|~lelnle|eicis mﬂ. b4 [=1fs] bt
%o 1y wuwuwwfﬁ ?m HHE Tml_ Trn___ g ekl
w2l Tzlale EIE[E|E
B -V AFRE ) m_ﬁﬁ nﬂna%
w01 o B ! |
AN 2 8
5 e rrrr1r 1 L1m: =
s gl PNV R g 8 3| 3] 3] 3] g 3 |
cEE ﬁéﬂllll AV 5 M m;__vl ]
] e i ﬂT
+ R 1 il
gihg I\/Ma/z\/\ — — mw
N T L B i B il
S +
LS Y 28
ﬂ m M % el z| o of 2| 2 = o
; : NS EEEE e
3 b m . m _ __ s T2 f gl szl
E | ; sllelllelle) e e)l8]8) 818 8) -
|
\
m 2
EE

[ad
(.Y
N.C
NC
swi
s
w
w4
S ]
Swe

DATAO
DATAY
DATA2
DATA3

L

DATA4
DATAS
DATAS( ONB-T7
DATA7
STB( ON3-
T
N.C oN-21
STATO
STATH O3
STAT2
STAT3( o028
sy
THETE




A —— . ek o

—

3 O 88 | =
. L F " e
y a2 8 3 3 < g
o358 48E8B2885288¢¢ R
g ARk wn |55
fone " @ |8 2|3k
< m wunuw_u_«... L W m §
wH zazmanse| mmoMoomm g Z TIEIIE]|E < | & -
s lel]ele]e 4 © =
i 8 =L
__ Jale]~la]e _ T = -
w € o = mﬁ S o , _ L___ 3 ()] o
- 1NN mmmmu 313 _m:l m ¥
i
[ mmmw,_ g 22 8] T ;- 1O
R (] e ||
T m w@m@m@ UHEEH svex [ sees Tm
w s < olelofelel  minlainls I m 3 & 8
N BELNLELEL e g 2 _l
g rllele]e mmmmwwmm 385%% 33333 o 928 o 923 8
- |'/g I
” -«
EEE msszmmgwmwmm 5882885 § ol Bl =
Y/ mmww RIR|X|R| N =|®| S22 }{#|-|R|RIRIEIA F g mmu A
sBlal-bwlel B Y1elplslelalelole SEEE kS
i o ] ™ w slalelejoizla]s »
= °g8593%%°
J; w [ 5 W
\E ox R
Jis
\ 5 ’ (— NEN
~ [
olrlule ! PP EREDEEEEE R 7 mymmw%:wmﬁ:w“ gd|ddg
ERES _ 2 Jolelnlalxlslaleinl-l &l ololele|slefelelel-lele|als|sln] alals|eln
® .m, r 2TYIITILISSYNE BRE 239232332225 L23Y HITE0E o
- Y LELEL] % of
o a:scnwﬁn 8 m 5 m .
w [BLBLEE : geggssss gsunznss SHER Y .E.mm
uﬂ.uuﬂnunﬁ ] Bl | SRR _uaa E__ uuj.
SEEEEEEE AEFeEERE w
ﬁﬂﬂﬂMl
R ﬁm%: HEEEREEPE 1

Display Controller Board SCREMALIC oeeeeeeceeerereeseseesessarnassessensassssnsansssnsansssas L 1




8 I 7 1 8 1 S 1
L = C 2 1 L
. alol8|i/A 313418 BB ARER FEIEH sloia|alellalol3 iR AIAI8I 1B R B R[EEE 333313 1

R1 - R32 ‘%
(32) 22K, 1/4W A33 - R64
(32) 22K, 1/4W
1
L
o
| I—
N
7{7 7 717 us
4]
BUYLYLYLLYLLY
§855533333289334
HV24 Hvas 832
HV23 HVa2
3 Hva2 HV43
Hva1 Hvaa
HV20 HV A4S
HV19 HV 46
c Hvi8 HVa7
guvn HV48
HV16 HV
HV1S HVB0 &3
HV14 HVE4
HV13 HVS2
2 Hva2 HVE3
HVi1 HVSa
Hvi0 HVES
HVS HvSE 4
HV8 Hvs7 4
HV? Hvse 14
HVE HVSS
HVS HVB0
L HV4 Hve1 12
Hva fives g
24 wvy Hvea 41
1 agQoo vap
G hnlity
988%ERRBABRIESIE
5V & HV7708 cie
? 1 Lduf 100V

R B

i50
A17%
L A3
150
£Z vew R176
{50
C (R161 AND R162 DO N
r164{ {R163
5 7lalold[3AIA15818 13 4.7k Qa.7K
- ce
] 99929993899 .01ut SOV
15587684321
2 €1 a2 0o [48-
His o E az
E 31 a1s HvS222PJ 21 MMBT 4401
ais r2s
@17 B
] 4 aie toR +2d
g a1s SUBSTRATE HE2—
© 42 | g20 vce (28
3 41 aa1 STROBE |22
E az2 o1 28
r Y]
[ = H T
&
a T
3 2
33RE 2RI RE
29
30 » i
2
32 CoNN
1]
(1]
-1
—
) ) 7 T -3 T 5 I

78 eeeeeeersssessasasasseassesmemseeesessneeesnessannnene DiSPIAY Driver, Drawing 1 (CHERRY)




— T 4 T 3 I 3 | T
[ s ] [ s 1
al 3 AAAN 2
HE ' |3 |3 1818] 5181813181418 3 B REEIE BRI slealaislelleio|8 (2131512 1E B |8 1B B R BB A BB FIBBRIZ 2
RG4 — AYE
(32) 22K, 1/4W
> R97 - A128
(32) 22K, 1/4W
f )|
b
« ic
!
—
-
‘
! -
vCC 48V
+8v
4
c2 = [=2] ~cs
- -
. tuf BOV ¥ “3ut s0M
— Liuf SO0V
+5v <
_
—
8177 Ri83 (Ri84 (R186 (rAias {R187 CR188
R173 [} sC |3 ac |3 a7K gavx 47K 47K 47K 47K
'EYS {50 l P2 gl
R174 /178 q41 2 p—
sF |43 80Cap |—2 Rgﬂ‘A 33 &b |
150 i50 I ds sb—4
(ATCH —3% 8B 4
g d9 10 p——b
175 11 R179 d 11 12 b——¢
Uag 13 14 p——4
150 150
R178 8 43 R180 I<C10 STSC11 TIRC12 €13 Rc14 = |18
Yo% Usp VaF o5 33pt [33pf |33p¢ /Fapf 33pf 33pf
R181 R182
R162 DO NOT EXIST) 150 150 vrw van ~
+sV ce
.01uf SOV c17
03
caa -
ce a1 L jp ;Ji a7ut 16V
ut 50V MMBTS401 docTion |2 G |2 N4T 44
R169 R171
27K 1W K 74HCO4 74HCO 4 C20, G241, AND C22 ARE _lcas P
L0141 uf, 200V -~ "
D1 +5V Vap 2
1NS242 4 2
PLACE C20 - C23 AS 2
CLOSE TO P1 AS s
POSSIBLE &
f 7
8
vsn +S5V
a3 ? ca23 icas
MMBTE401 cs oiuf SOV 47u? 16V T cazo
R170 .01ut S0V
27K 1w I——{F—-—-l < R
D2 2506a Lt S0 (ap |2
8 ANS242 R172
K 1K 74HCO4 74HCO4
vsn C I I E I { ' {Y
ELECTRONICS
I 3 T 3 T £ T T




8 4

DISPLAY GP-

POy 3 s 2 2 E3 11 4

Lﬁmrﬂlll” IBSRRNENAnEDY g ! g

BRSUDRERD00RR53830829933)0i 000,
R 1+ EEEELE P P |
PR PR B
FEE PP
FEEE P P PR e Ee e PEEE PR PR PR I EHFHE
NN { ]

. [ [L LU i} |
R0 TR : 8 ’Ej;« ‘
Il 1 Il

§

3! 13 F A5 3 [ A REAs2
G HHTTHILE U HTHER i
Ul sNssaste
U2 SNTSSSSEN
£l 55 r ]
Fq <
s > _ Iveguns
—1k iR
LT = R :
1 @ ! —i 4
P2 b |- —+ '
INPUT oo o e J_ l
. - Y =
ot - e —AAAN— we v
' w0 Temcos osanLiz el
Pr1-1 o o ure
Lt}
oATa "”-3 [ W e 2 > B ear
BYPASS CAPS LOCATED MEAR iC°3
P1-4 . L T4HCO4 osesL2
LT3 ,2-3 Tj\‘/\/\;——4 e
- 0o :
"W
couunt| racr ARA— o Tamcos osesL1z
ri-g : T 100 I 7\“‘5
s [UNE— !
sorcie| preg + <4 ‘ REF DES _| OK
s Lo_em L Famcos | uSemn EETHE
116
Y e | s ! e us
soata | pon >—<L—‘ e —W_ wn Lﬂ,___u‘ ] | z: ;
[ >4t : i Tamcos osmaL: ™
e B . ! e ura
[ IR TN D s el SR i L L :\\.z =
1 ! i
| S NV Tancos DSPBLY2
2. RESISTOR VALUES ARE IN OHMS, 1/8 WATT, 5Y%.
. CAPACITOR VOLTAGES ARE 50v, 20%.
NOTES: UNLESS OTHERWISE SPECIFIED.
‘-_
#
I 7 ] (] $



ST -—I. g

! " i i '
A CLASS W RELEAGE
T T N nowes
__7 E;,.::.s row(orsa]
B :.5:.':': o o T il o b
20808 Q1
3 oo it = 9% sroet - : T
= ;.gg.; :g:;!;; §§ e 4]
GP-032X128-0! o e o |
B L i | :
s o= TR TS ‘
| = | OIS A |
: m:: 2'!1 | S rﬂ } LI‘TJ ':“"" l‘:! M‘Yt o i N_—_‘ !
% = -::25 L0 — §'§ us ; oo ko m
S RE LSS L -
— v ”smsssarn; :uc? e . Z:H:
At Fr s §
now(er32) B rr it
3 '21 g »C‘v k“H ]-“w
FER T D |
e LR I ek o i
LR L bttt et a ;
| . c |
152 2oRE 22 it i § 5 i
- § xi T . l PR W o
l ]l ]I o K ’_‘
L 3
x R s 3999938585%8s B2 EET R SRS 800 08SR SRR RN B 5
] " |
I HHHHH R ﬂ GHHBHERHEH i
U3 SNTSSSSEN l Vs SNTSIBSEN l———
L 5 oeet ‘ !.‘é 8845 ,
P1
4 : + —p POWER
E L% l % M=t L I L
‘E_ *‘jx Y "1 vew -WaY

Ic‘ A e lc“ _J_.m '—<n-: P MWoYL FOR KXY

L]

<)-‘E:-
PR

:
*

(3] - B

2] vee esy

vow onty

() e saov

. | A
Sl S R
1

LY
-
852
LY

Rcr Ofs | GMD | viC | VAW [vsh{vem|vse
WU |19 TRED
s 24| 23
) R ET | S
S 7 W
v
s s s
.
T OTWERWISE SMCIPIRD ] CONTR NO.
PADS LOGIC VER. 2.03 {m $ ARE IN INCHES. BRABCOCK A
FILE : DML2129.SCH TOLBRANCEF g X 30"” A DIBPLAY PRODUCTS, INC.
ANOLES & 1 1051 5. EAST STREET AWAMEIM, CALIFORNIA #3008
- |
LR L SCHEMATIC
DO NOT SCALE PRINT
) Ppfariuny weoamnon e [ESBTWOERT. — v
KT ASSY | USED ON ] & s o comiaucs 0 vt 0 mowonscs o0 s | 66846 | 1510-0106 [a
c . ) APPUICATION [y n'. v :‘:n—-u -u'..:;a_ SIZE D TsHeer | OF |

Display Driver, Drawing 2 (BABCOCK) ceemneeereeeeeeeeeeeeeessseasenmeseesesssenensssanes 79




ARTA ;
EANGRRERE ’ s s L
INTL j
PART NO. CODE j
281103-01 s I
i
i
i
1
{
3
|
U £
a4 i
— - ‘
Vcc 1 —m =y l
| L3 ]
v g :
2} SN74LS74 T
- ! L9 8
T
14
\/cc‘
—— —4
{
~1 | i
1 __Vsn_-110VDC i :
2 Vrw  _-98VDC_| ] ! Il 2 || ;
3 KEY = 10 [y R e _ c093somen L
4 _GROUND | 1uf easov »——I‘ ot 02 Yot ROW_CLOCK 24 ‘
5 T GROUND 1 el X 7 Vrw 2627 1 2
6 _Vec 45V 1 e -100 vd HEC7 P C8, .uf @
b - c C Vsn a5 Y]
7 _vem  +12VDC L CL luFe iy - a
§ TVsp +6BVDC | Cll [__BLamxing a3 9
JUF @250V ROW DATA 8 *
ce. 1uf§ i
RI1 R3 ~ ue 113 ‘
47K 2K A {m 13N\ 2 11 0 |
f é 10K
P2 RS
J—
% rz;e
1 DISPLAY ENABLE 47K 12] "
1
2 wlur F - —
R16
3 ROV DATA _ ____|] k - S0 e
» 4 _ i Vee
5 ROV _CLOCK . K
6 RrR7
7 COLUMN LATCH vee
: x
9 DOT_€LOCK 1
10 i
1 SERIAL DATA |
12
13 NO CONNECT [ . > &
14 o b | Vsp  (+80 VDC)]
I Voo cs L leem L
L r R T T T T T T T T SR RIAL TATA PO §
-L i '
: Eae i
T 10uf, 25wV DC . puTripck B
NOTES

B0 ...eererrceeneeenerennsnnnenssnnensansensneneennenenneese: DiSPlay Driver, Drawing 3 (DALE)




: a
. L 4 a 3 2
b
i ‘ REVISIONS
| ZoNE| SYM] DESCRIPTION
i
i
]
¢
{
:
i
|
|
| GND
2 1€ 220K g
- 4 S ‘
& 2| o
§ 5| ¢ c
n a8 4
2 wl 8 DALE PLASMA DISPLAY
™
" PD-1286032
; a
' Q
i X
¢ Lot
? : <
ANODE CONNECTIONS ANDDE CONNECTIONS
]
= é % DUTSPZUTSé % % é D“T:;?UTS% é % % DUTSSUTS% % % % DUT%’QUTS% % 2"5]5 gEEI%L?‘RS -
; Y X 128 RESISTORS
6N ’
HV3308PJ H./5338PJ HV9308PJ HVS308PJ '
EEEEEEEE :EEEEEEE RN ERFEEE| EREEEEER
{ i
| | ’ '
3 |
) |
0> ; —
hcsl :Lcs Lce Lc3 ; FILd
ALL CAFACITURS ARE .luf. B
(LASS 2
[PER_Mavingt wid Deaw - s b
TR e e DAL TS T
Ry . P s 2R Cnuld B, L1 )
BRSO e o0 2en Aiemau 9203 COLUMBUS, NEBRASKA |/
P - ke T 0SON 7 uak 2i020¢ § TITLE
| i ELECTRICAL SCHEMATIC
(] ey
I — SPYR
mn}ﬁ%’ APPDICe o layigy 1929307 APD-128G032
PR NS NAS
P pr— v STZE OB ToENT WO ) ‘
L, D| 91637 281103
ARV PLCTRR et
_ [scale NONE [ [sweer ) OF 1)
4 4 3 2 }




Solid State Flippers
PCB Wiring Diagram
Connector CN 1
"Pin# | Goes to... WireColor | = ltIs..
~ 1 | Right Flipper EOS BRN-VIO Right Flipper End of Stroke
2 Key
3 CPU CN 10-1 WHT-GRY Switch Ret. 8
"4 | CPUCNB8-9 GRN-GRY Switch Drive 8
5 CPU CN 10-2 WHT-VIO Switch Ret. 7
6 Right Flipper Switch BLU-VIO Right Flipper Enable
7 CPU CN 5-9 BLK GND
8 PS CN 6-10 GRY-WHT + 5V .DC
9 Left Flipper EOS BRN-GRY Left Flipper End of Stroke
10
11 Left Flipper Switch BLU-GRY Left Flipper Enable
12 Upper Right Flipper Switch GRY-VIO Upper Right Flipper Enable
Connector CN 2
Pin # ~__ GoesTo..: Wire Color | Tths..
1 Upper Right Flipper Coil BLK-YEL Upper Right Flipper Power
2 Upper Right Flipper Coil BLK-YEL Upper Right Flipper Power
3 Not Used
4 Left Flipper Coil GRY-YEL Left Flipper Power
5 Left Flipper Coil GRY-YEL Left Flipper Power
6 Key
7 Right Flipper Coil BLU-YEL Right Flipper Power
8 Right Flipper Coil BLU-YEL Right Flipper Power
9 PS CN 1-11 GRY 9V AC
10 PS CN 1-10 GRY-GRN 9V AC
11 PPB J7-1 BLK-WHT 50V DC




SOLD SIAIE AFFER FCB

Upper Flip. Switch

GRY-VIO —

Left Flipper Switch

Not Used

BLU-GRY -

Left Flipper EOS

BRN—-GRY —

PS CN6-10

GRY-WHT -

Right Flipper Switch

BLU-VIO

CPUCNS5-7

BLK —

CPUCN10-2

WHT-VIO

CPUCN8-9

GRN-—-GRY —

CPU CN10-1

WHT-GRY ~

KEY -

Right Flipper EOS

BRN-VIO —

UPPER CN2-1,2 B
LEFT
APFER COL
22-1080 CPU BOARD
CN19-1 ORNMO
SOLD SIAEE AIFFER PCB
BOTTOM CN2-4,6 GRFEL
LBFT
APFFER COL
23900 CPU BOARD
CN19-2 ORN-GRY
SOLD SIAIE AFFER PCB
BOTIOM CN2-7,8 BLUYEL
RIGHT
AFFER COL
23900 CPU BOARD
CN19-1 ORNMO
CN1 CN2
12 | Upper Flipper Enable Upper Flipper Power | 0 1 |=BLK-YEL | Upper Flipper Coil
11 | LeftFlipper Enable Upper Flipper Power | 0 2 ~BLK-YEL | Upper Flipper Coil
10 | NotUsed NotUsed | 03 |- Not Used
09 | LeftFlipper EOS Left Flipper Power | 0 4 |—~GRY-YEL | Left Flipper Coil
08 | +5vDC Left Flipper Power | 0 S |-GRY-YEL | LeftFlipper Coil
0 7 | Right Flipper Enable KEY |06 |- KEY
0 6 | Ground (GND) Right Flipper Power | 0 7 |~BLU-YEL | Right Flipper Coil
05 | SwitchReturn7 Right Flipper Power | 0 8 —-BLU-YEL | Right Flipper Coil
04 | Switch Drive 8 +8vAC |09 -GRY PS CN1-11
03 | Switch Return 8 +8vAC | 10 |-GRY-GRN| PSCN1-10
02 | KEY +50vDC | 11 —-BLK-WHT | PPBJ7-1
01 Right Flipper EOS +50vDC | 12 |-BLK-WHT | PPBJ7-5

NEW Solid State Flipper Coils & Wiring Diagram .......ccccceeeecemrmeeereniceeceennn. 81
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Solid State Flipper Switch
Wiring Diagram

(Fig 1)
(Hold CKT. Enable)
Flipper Switch "A" O
(SSFB - CN1-7) g
Flipper
Cabinet
Switch
e (BLU/VIO)
GND Normall
(SSFB -CN1-6) C t E)pen) y
' E.O.S. - Switch
(BLK) Mounted on
Flipper Ass’y
(BRN/VIO)
(Normally
E.O.S. "A" O 1 Closed)

(SSFB - CN1-1)
(One Shot Enable)

New Solid State Flipper Board

We have redesigned our Solid State Flipper Board (S.S.F.B.) so that a misadjustment or
failure of the End-of-Stroke (E.O.S.) Switch will not affect the operation of the flippers.
The flippers will still work! The E.O.S. switch is strictly an added feature, not a func-
tional part of the circuit (see E.O.S. Theory of Operation).

Theory of Operation
for the Solid State Flippers

The Solid State Flipper Board is a Multiple Flipper Solenoid Driver Circuit. Each sole-
noid driver circuit contains a One Shot Timer, a 50V Driver, and an 8V Driver.

Looking at one circuit, Schmidt NAND gates U1A, U1b, and U1D make up the One
Shot Timer. The timer length is controlled by R10, R33 and C2. The output of the timer
is gated at U1C with the buffered switch input from Q6. The output of U1C controls the
50V driver circuit consisting of Q4, Q1, Q2, Q3, and D1. As long as the flipper button is
activated, Q6 will keep the 8V driver circuit, SR1, on.

The 50 volts provides the actuation power to the flipper solenoid while the 8 volts pro-
vides the holding power.



E.O.S. Switch
Theory of Operation

The End of Stroke (E.O.S.) Switch used in our flipper circuit is a Gold Peened Contact,
Blade Switch Assembly, mounted on the flipper assembly.

Electrically, it is connected in series with the Cabinet Flipper Switch and the Flipper
E.O.S. input on the Solid State Flipper Board (S.S.F.B.) connector CN1 which enables
the 50 Volt DC Drive Circuit.

Refering to Fig. 1, one side of the Flipper Cabinet Switch is connected to ground (BLK-
Wire), the other side (BLU-VIO Wire) is connected to the flipper switch input on the
S.S.F.B. connector CN1 which enables your 9 Volt DC holding voltage and is con-
nected in series to the E.O.S. switch which is a normalily closed switch.

The function of the E.O.S. switch is to prevent the flipper bat from being knocked back
by a high velocity shot on the playfield. If while holding the flipper in the up position, the
bat is moved back 1/16" or more, the E.O.S. switch will close giving the coil another 50
Voit pulse.

E.O.S. Switch Adjustment

The switch contacts should be adjusted so that when the solenoid is energized, the con-
tacts stay closed for almost the full travel of the plunger. The contacts should open
1/16" before the plunger bottoms out or reaches maximum travel.

Troubleshooting Tips

The only indication of a problem you will have is the player complaining that when the
flipper bat is being held in the up position, a high velocity shot from one of the playfield
solenoids causes the ball to hit the flipper bat and physically knock it back. This will not
occur if the E.O.S. is working. Check switch for alignment and continuity, replace if nec-

essary.

NEW SSFB Switch Wiring Diagram & Theory of Operation ...
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NEW SSFB Circuit Troubleshooting Flowchart
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PINBALL SERVO CONTROLLER BOARD
THEORY OF OPERATION

————

The Pinball Servo Controller has been designed to interface between the microprocessor system and the
servo operating the "Blinders." The servo used is a conventional radio control model servo and is a mechanical motor
drive unit controlled by a servo amplifier that has electro-mechanical feedback positioning. The input signal to these
servos is a positive pulse of at least 3.2 volts amplitude and is repeated at 12 to 20 milliseconds intervals. This
repetition rate is important to keep the mechanical output resolution smooth, with no "cogging" action, and to provide
full torque. The input controlling pulse varies its width to drive the servo output to a required position, and typically
varies from 1.0 milliseconds t0 2.0 milliseconds for 180 degrees of output rotation by the servo. The operating voltage
for full torque is 5.0 volts +\- 0.5 volts, with a current capability of at least 500 miliiamps.

CIRCUIT DESCRIPTION

The interface connector is a seven-pin unit and supplies +5 volts, +12 volts, common ground, clock, data
and clear/not. Itis keyed for correct insertion and has friction lock. The output connector is a three-pin which supplies
+5 volt, common ground and a controlling pulse to the servo.

The +5 volt is run directly to the output connector for the servo power, and is filtered by C1 (.0tut) and C3
(toouf). The +12 volt is used to supply VCC to the three ICs, and is regulated by the three terminal voltage regulator
Ut (LM78L05). The input side has a filter, C2 (.1uf) and the output side has filters at each IC, being C7, C8 (.01uf)

and C4 (100uf).

All three digital control signals are fed to U4, which is a Hex D Flip-Flop (74HC174) and have series resistors,
R7. R8 and R9, of 100 ohms, with additional pull-down resistors R10, R11 and R12, of 100K ohm, which form a
noise rejection network on the input lines. Only one section of the IC is used, and the other five unused inputs are
tied to ground. The DATA OUT is toggled by the input control signals, with the INPUT DATA level being strobed
through on a CLOCK transition, and being reset by the CLEAR/NOT signal.

This DATA OUT is now sent to the CONTROL pin of one section of IC3 which is a Quad FET Bi-directional
Switch, (CD4066). The input side of this section is tied to VCC, so that when it is enabled by a High, the output side
of the switch will also go to VCC. This output drives the remaining three control inputs which are tied together and
are also terminated with a pull-down resistor R13 of 10K ohm. This resistor is required because when the output of
the first section of the switch is open, the control inputs will “floaf* and cause intermittent false triggering of their
respective sections. All three remaining switches are connected in parallel so that their combined “on" resistance
values will be a minimum, and are connected across a timing resistor network R3, R5 and Ré.

U2 is a LM555 which is a timer and configured in a "free-running” mode. R4 (91K ohm) sets the cycle time
which is nominaily 18 milliseconds. The pulse width is determined by C5 (.22uf) and R1, R2, R3, R5 and R6. When
the FET Switch is closed, this will short out R3, R5 and R8, leaving R1 (4.3K ohm) and R2 (5K ohm) to set the
minimum pulse width by adjusting R2. When the FET Switch opens, it includes R3 (16K ohm), R5 (10K ohm) and
R6 (4.7K ohm) in the timing network, and R5 is adjusted for maximum pulse width.

The complete /O sequence is that when the DATA is strobed in, the output pulse width is MINIMUM, and
when the DATA is CLEARED, the output pulse width is MAXIMUM. These are individually set to each required servo
output position due to the tolerances in each servo’s components.
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Pinball Servo Controller Adjustment Procedure for Blinders

e Servo Interface (driver) Board has two (2) adjustment control pots. These adjustments are for the closure and

g movements.

justments are necessary when either Servo Interface Board or Motor have to be replaced.

3 REMOVE OLD SERVO MOTOR:

}

" TURN GAME POWER OFF.
TTOM ARCH (See Figure 2 for location of the t
NTERFACE BOARD TO SERVO MOTOR. (See Figures 4 & 5)

NG SCREWS FROM THE SERVO MOTOR BRACKET.

}
our (4) Bottom Arch Screws).

REMOVE THE BO
’ DISCONNECT P1 PLUG ON SERVO !
HE THREE (3) BLINDER ASSEMBLY MOUNTI

o Z

| REMOVE T
?ee Figure 1)

- REMOVE LINK ARM §ET SCREW AN
REMOVE THE FOUR (4) SERVO MOTOR MOUNTING sC
MOTOR OUT. (See Figures 1&5)

O INSTALL NEW SERVO MOTOR:
THE SHAFT AND HARNESS POSITIONED TO0

HAFT CLOCKWISE (RIGHT) UNTIL IT STOPS. (Fig. 5)

m

D LIFT LINK OFF. (See Figure 3)
REWS WITH RUBBER BUSHINGS AND SLIDE
|

D 4

A, HOLD MOTOR WITH WARDS YOU. (See Figure 5)

5. 'BIAS' THE MOTOR BY TURNING THE S
E FOUR (4) RUBBER MOTOR MOUNT BUSHIN
VAL PROCEDURE STEPS IN REVERSE ORDER.

GS. (See Figure 5)

C. INSTALL TH
(STEPS 1F., 1E, 1D, & 1C))

D. MOUNT MOTOR USING REMO

DORTANT! USE A NYLON OR NON-METALLIC SCREWDRIVER .

A SERVO INTERFACE BOARD-- BLINDER CENTERING (OPEN)

 ADJUST SERVO MOTOR Vi
' ALIGNMENT.

A. TURN GAME POWER ON.

g. TURN ON POWER TO TEST. THE BLINDER ASS'Y
’ SEMI-OPEN POSITION, ACCORDING TO THE PRES

WILL CYCLE AND OPEN OPEN THE BLINDERS, TO A
ET SERVO INTERFACE BOARD.

) C. REMOVE LINK ARM, MANUALLY FOLD BLINDERS IN (CLOSED). RE-ATTACH THE LINK ARM TO SERVO

MOTOR AND BLINDERS. SECURE SCREW. (See Figures 1 & 3)

D. START DIAGNOSTIC SERVO ARCH TEST.

P
E. ONCEIN PLAYFIELD RECHECK ALIGNMENT, USE DIAGNOSTIC
; GRAM. PRESS START AND HOLD BUTTON TO OPEN BLINDER. E
ALIGNMENT. (ALSO ENSURE THE LEFT BLINDER BLADE DOES NOT HIT THE
. ARCH (See Figure 2)). IFNOT ALIGNED CORRECTLY OR IT HITS THE WIRE FOR
POT R2 (See Figures 2 & 4).

ARCH TEST IN THE DIAGNOSTIC PRO-
NSURE BLINDER STILL HOLDS OPEN
WIRE FORM UNDER THE
M, ADJUST THE YELLOW

F  RELEASE START BUTTON. THE BLINDERS WILL CLOSE. AT THIS POINT, ENSURE BLINDER CLOSES AND
WALL (See Fig. 1) PROCEDE TO STEP 4.

DOES NOT PROTRUDE MORE THAN 3/16" BEYOND ARCH

]
Pinball Servo Controller Adjustment Procedure for Blinders
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4. ADJUST SERVO MOTOR VIA SERVO INTERFACE BOARD--BLINDER CLOSURE
ALIGNMENT.

A. RELEASE START BUTTON. THE BLINDERS WILL CLOSE. AT THIS POINT, ENSURE BLINDER CLOSES AN
DOES NOT PROTRUDE MORE THAN 3/1 6" BEYOND ARCH WALL (See Fig. 1). D

B. TURN RED POT (See Figure 4)TO ADJUST THE CLOSURE SO THE BOTTOM BLINDER DOES NOT EXTEND
PAST THE RIGHT STEEL FLAT RAIL. (See Figure 1). LINK ARM SHOULD NOT HAVE ANY TWISTING OR
FLEXING WHEN IN THE CLOSED POSITION. IF THIS OCCURS, RELIEVE STRESS BY TURNING THE RED

POT R5 (See Figure 4), HOWEVER, ENSURE THE CLOSURE ALIGNMENT STILL REMAINS.

C. PRESS AND HOLD START BUTTON TO ENSURE OPEN (CENTERlNG) ALIGNMENT REMAINS THE SAME.
(IF NOT, REPEAT STEP 4)

D. RELEASE START BUTTON. BLINDERS WILL NOW CLOSE. ENSURE CLOSURE ALIGNMENT STILL REMAINS
THE SAME. (IF NOT, REPEAT STEP 3) :

NOTE 1: Alignment adjustments may overlap. Steps 3 & 4 may have to be repeated until desired adjustments are
acheived. Adjustments to the red & yellow pots should not require much movements.

5. REINSTALL BOTTOM ARCH.

NOTE 2: If re-alignment is necessary after the Bottom Arch has been re-attached to the playfield, simply remove the
Instruction Card and use the Upper Left Corner Cut-Out (See Figure 2, »Service Hole to Servo Board") as an access hole
to the Servo Board. Insert the nylon screwdriver for pot R2 or pot RS adjustment(s). A flashlight may be required.

Not to exceed 3/16"
past the arch.
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