il
Unldlidall3xiton | [or 0ROk |OR.
The inside cover & the front pages | Wﬂgﬁm
DR. @ thru DR. @ covers the basics |

Alot of questions get answered here... The Portale ™ Barvice Meru, hitp://www.SternPinball.com
8ection 3, is your Technical Friend... 2020 Janice Ave., Melrose Park, IL 80160
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Your Parts Sales & Technical Support Team
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1-708-345-7700 for Technical Support. R oo

Visit us at our Web Site www.8ternPinball.com. 780-5075-00




The Bubble Level is back!
This will ensure Game Pitch is 6.5° (recommended) for proper game play.
VI 0280000200000 0000000000000 0000000040
Leg Leveler Adjustment and use of the Bubble Level

On a LEVEL FLOOR, this cabinet is designed to automatically have a 6.5° pitch without adjusting levelers.

Start adjustment with the leg levelers turned all the way in.

N

*}% R ".\\9‘
'%' N N d(,‘"'
PRESS & HOLD N 4 e" PRESS & HOLD
FLIPPER BUTTON Va3, 5 B FLIPPER BUTTON |\
FOR INFO : i A2t O ADBIN FOR INFO

Bubble Level located on the wood rait
next to the Shooter Lane.

FOR AMUSEMENT ONL

fI " eiavorsoe N

TAKE ADVANTAGE OF THE

| A

ABALLS PERGAME

HOLO FLIPPERS FORINSTANT INFO
S5€€ DISPLAY FOR REPLAY VALUE

4 13y 2 e T3

DL TR

L)
View the bubble in the level provided on the right side wood rail (see above).
Bubble
Adijust the front or rear levelers as necessary to cause the (Bubbie
bubble to float between the two (2) black lines.  Detween
lines.
LT T

Use a pinball to roll down the center of the playfield for side-to-side leveling.

Leg Leveler
trned all
the way in.

YOUR PLAYFIELD PITCH IS NOW AT 6.5° AS REQUIRED FOR PROPER GAME PLAY!

For custom adjustment greater than >6.5° can be acheived by turning out the rear leg leveler(s),
however, it is not recommended.

FITITIITIIIIIIIIIIIAIIIIIIITINIIIIIIIIILIIIRIIIIIIL
New to our Pinball Games?
Don't forget to go over Section 3, Chapter 1, Portals™ Service Menu Introduction. If using Diagnostics...very
usefull Got confused? Comments? Questions? Call Technical Support at 800-542-5377 or 708-345-7700 (Option 1).




BEFORE TRAN ORTING -

Step 2.

Carefully pull
the Backbox
forward into
the "down"
position.

O

Step 1.

Unlock

the Roto-

Lock
Counter-
lockwise)

Ensure Cables
do not bind,

inch or are
eing pulled
tight. Hand-
Feed out with
Backbox so
Cables are
not tight.

The top of the Backbox will
rest on the Pinball Side Armor.
Strap or tie down the Backbox
to keep from "bouncing" during
transport.

Stern Part Ne: 755-5085-02 © OCT 1999



How to Secure the Backl¥gdfor Transporting

For more Backbox details & part numbers, see Section 4,
hapter 1, Backbox Assembly, Pages 50-51.

Step 2.
Ensure Cables do not
Carefully pull the Step 3. bind. pinch or are being
Backbox forward into puumfught. Hand-Feed
the "down’” position. The top of the Backbox will FRAE iy
Cab t tight.
rest on the Pinbali Side Armor. b oo oy
Strap or tie down the Backbox

to keep from "bouncing” during
transport.

e

it e i

FIIIIIITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIN"
Leg Leveler Adjustment

On a LEVEL FLOOR, this cabinet is designed to automatically have a 6.5° pitch without adjusting levelers.

L Attach the four (4) Leg Assemblies to cabinet corners
with the eight (8) leg bolts provided (See Sec. 4, Chp. 1,
Cabinet - General Parts & Switches, Page 52).

in. View the bubble in the level provided on the right

side wood rail. Adjust the front or rear levelers as

necessary to cause the bubble to float between the two

ShostarLane. Bubble (2) black lines. Use a pinball to roll down the center of
should be the playfield for side-to-side leveling.

[ YOUR PLAYFIELD PITCH IS NOW AT 6.5° AS
— [ I J REQUIRED FOR PROPER GAME PLAY!

For custom adjustment greater than >6.5° can be acheived by turning out the rear leg leveler(s), Leg Leveler
however, it is not recommended. the way in.

VIZIZZZ 2271720077270 0200000000000 0000000000004

Easy Access Service System - 3 Positions
With the front molding & glass removed, carefully lift the playfield (take care when using the Bottom Arch to hoist).

@ Start adjustment with the leg levelers turned all the way
Bubble

between
the 2 black
lines.

Positions 1 & 2 /

When lifted high enough, the Playfield Support
Slide Brackets (Fig. 1A) can be seen & can clear
the cabinet front. At this time, pull the playfield
toward the front of the cabinet, checking that the
mechanical components clear the cabinet front, then
rest the playfield on the Playfield Support Slide
Brackets at the front channel of cabinet (Fig. 1C);
Or, the Prop Rod (located on the right inside of
cabinet) can be used by positioning the Prop Rod end into the receiving

Fig. 1C

8 rt Slide
I

Position 3

With the playfield at rest, hold the sides & pull toward
the front of the cabinet (approx. 6" to 8"), until
resistance is felt from Edge Slide Brackets stopping
against the Slide & Pivot Support Brackets located
on either side of the cabinet (Fig. 2A). At this time,
swivel the playfield toward the Backbox, then rest on
the top edge (Fig. 2B & 2C).

/

Fig. 2B

SPI Part N°: 755-5085-03 © SEP 01



The Bubble Level is back!
This will ensure Game Pitch is 6.5° (recommended) for proper game play.
Le niveau a bulle est de retour! Celui-ci garantira l'inclinaison de 6,6° recommandée pour jouer sur le “Game Pitch".

Die Wasserwaage ist wieder dal Sie gewihrleistet eine empfohlene Spielfeldndgung von 8,5°, die fiir ein ordnungsgemiRes Spiel erforderdich ist.
Ritorna la livella a bolla! Questo assicura l'inclinazione a 6,5° (raccomandata) per assicurare condizioni corrette per il gioco.
iRegresa el Nivel de Burbuja! Esto garanfiza que el campo de juego del Game Pitch esté a 6.5° (lo recomendado) para jugar apropiadamente.
FITITITIIIIIIIRIIIIIIIIIIIINININIINIIIINILIAAIRRIRILILIO I
Leg Leveler Adjustment and use of the Bubble Level

Réglage du niveau du pied et utilisation du niveau & bulle

Verstellen der Beine und Gebrauch der Wasserwaage PINBALL INEC.

Regolazione dei livellatori delle gambe e uso della livella a bolla
Ajuste del nivelador de patas y uso del nivel de burbuja

Start adjustment with the leg levelers turned all the way in.
Commencer le réglage avec le mécanisme d’ajustement du pied entiérement a l'intérieur de celui-ci.
Beim Beginnen mit dem Verstellen miissen die Nivelliervorrichtungen an den Beinen ganz nach innen gedreht sein.
Iniziare la regolazione con i livellatori delle gambe girati completamente ali'interno.
Comience el ajuste con los niveladores de patas metidos totalmente hacia dentro.

~ Qo ;
o] o i L |

a\
Bubble

Bubble
should be
etween
the 2 black
lines.
.1

NEBALL. INC.

Bubble Level located on the wood rail next to the Shooter Lane.

Le niveau a bulle se trouve sur le guide de bois, a ¢Oté de ta voie de lancement

Die Wasserwaage betindet sich am Holzgelander neben der Abschussbahn

La livella a bolla € situata sul binario di legno presso fa linea di tiro

E! Nivel de Burbuja estd situado en el carril de madera al lado del canal del tirador

View the bubble in the ievel provided on the right side wood rail (see above).
Observer la bulle a I'intérieur du niveau situé sur le guide de bois, a droite (voir ci-dessus).
Visieren Sie die ,Blase" in der Wasserwaage am rechten Holzgelénder an (siehe oben).
Osservare [a "bolla" nella livelia che si trova a destra del binario di legno (vedere piu sopra).
Vea la burbuja en el nivel provisto en el carril de madera del lado derecho (vea arriba).

NNNY,

Cabinet Leg

Adjust the front or rear leg levelers as necessary to cause the bubble to float between the 2 black lines.
Régler les dispositifs de mise a niveau a I'avant et a l'arriére
de telle sorte que la bulle flotte entre les deux lignes.
Verstellen Sie bei Bedarf die vorderen oder hinteren Beine,
so dass die Blase zwischen den beiden schwarzen Linien schwimmt.
Regolare i livellatori delle gambe anteriori o posteriori fino a
che la bolla flotti tra le due linee nere.
Ajuste los niveladores de las patas delanteras o traseras segun Log Lovelr

sea necesario para que la burbuja flote entre las dos lineas negras. urned al
e way in.

&
N

Use a pinball to roll down the center of the playfield for side-to-side leveling.
Faire rouler une balle vers le centre de I'aire de jeu pour niveler d’'un coté a l'autre.
Lassen Sie einen Pinball in der Mitte des Spielfelds entlang rollen, um das Spielfeld seitlich zu nivellieren.
Usare un flipper per rotolare verso il basso al centro del campo di gioco per la livellazione lato a lato.
Use una bola que ruede hacia abajo por el centro del campo de juego para conseguir la nivelacién de lado a lado.

V004000004000 00000 0000000000000 0000000000000 000004

SPI Part N°: 755-5085-04 ©OCT01 Translation Order: French, German, Rtalian & Spanish
Stern Pinball, Inc. ©2001 by Language Exchange, Inc. www.langx.com



V¥ BACKBOX LAYOUT LOCATIONS: Fuses, Bridges, Relays & ROMs ¥

CAUTION: For continued protection I . |

against risk of fire, replace only with same D'Splag Power Supplg Board
type of fuse having the same electrical rating!

QUICK REFERENCE FUSE CHART

Backbox Fuse

F6 | 7A 250v S B. 50v DC Primary High Power Coils/Flippers
F7 | 5A 250v S.B. | 20v DC Low Power Coils

F8 | 5A 250v S.B. | 12v DC Logic Power

F9 | 5A250v S.B. | 12v DC Logic Power

F20{ 3A 250v S.B. | 50vDC Magnet

F21| 3A250vS.B. | 50vDC Coils

F22( 8A 250v S.B. | 18vDC Controlled Lamps

F23| 4A 250v S.B. [ 5vDC  Logic

F24| 5A 250v S.B. | 6.3v AC_ G.|. Lamps (BRN-WHT to WHT-BRN)
F25| 5A250v S.B. | 6.3v AC_G.I. Lamps (YEL to WHT-YEL)
F26! 5A 250v S.B. | 6.3v AC G.l. Lamps (GRN to WHT-GRN)
F27l 5A250v S.B. | 6.3v AC G.l. Lamps (VIO to WHT-VIO)

F28] 3A 250v S.B. - | 24v AC. Not Used / Spare

8A 250v S.B.
5A.:250v.S.B.

n/a| 3A250v S.B. | 50v DC Rt. Flipper (BLU-YELSRED-YEL)
n/a| 3A250v S.B. | 50v DC Lt. Flipper (GRY-YELSRED-YEL) -
n/a | 3A 250v S.B. | 50vDC_ Upr. Flipper (GRY-YELSRED-YEL) || S|F24{F26
For other fuses, if any, locations & more information, see Page 95. Shahly

TTEZA Ty Wt AORMER AQ
&

IO yered . '\@
Fg |F22lF23 - All BF"DGES rated

35A @ 100v ***

For Backbox & Cabinet General Parts, review Section 4, Chapter 1, L +50v DCCH!gh
Parts Identification & Location (The Pink Pages). F2 F27'| Current Coils
For S8chematics and/or Component Parts on PC Boards shown, review +20v DC Low
Bection 5, Chapter 4, Printed Circuit Boards (The Yellow Pages}). B Do Current Coils

b 4#&0:{}0 {
SEIEY e O

+/-12v DC
Sound /

q Display / Logic
erinGes - I |
lllumination .

+5v DC Logic
Voltage

RIDGE

:n’ﬂg Tﬂﬂb Qm BRDG 20
: ‘qugg %‘?nm

: e M 0w
Bolenoid it . .
Expander Mg |7 NSl E R

P donauiey ot "';gg .
Bardi _H. f w1 %4l ) o 'miu:o’n'uo;m e
s A - =0 m Ll m@fﬁ%ﬁomnmm
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information
see Pages
1

Volume Control & Service Switches

For operational usage, see

Section 3, Chapter 1, Portals Service
Menu Introduction

The Display Controller Board
(holds the D|splay ROM Loc: ROMO)
is positioned behind the 128 X 32

Dot Matrix Display Board

(Neither board contain Fuses.)

, Prayfield Power ; ) "Gt
Interlock Switch L ;
< M P TV |
L Switch int’l.: 5 Amp 250v : : Transformer on
; Slo-Blo Fuse k Slo-Blo Fuse Cabinet Bottom

ufa ks
Find-1t-In-Front:

Dr. Pinball DR. O



4 4 4 4 4 FIND-1T-IN-FRONT: Dr. Pinball Section Explained S 4 4 48

The key technical data from various parts of the manual were extracted and combined into the "Find- It-In-Front:
Dr. Pinball Section." This section (pages DR. @ - ®) will assist the technician in locating important technical
information needed to troubleshoot the Pinball Machine. Dr. Pinball is also available in a Flow Chart Help Format

Inside Coin Door

G

in the Game Display. To access, enter the Portals™ Service Menu.

NN NN NN How it Works WA NN

First, the operator / technician must enter the Service Menu Mode
(for a complete description of the Portals™Service Menu and ICONS
Read! Section 3, Chapter 1). To get into the Service Menu Mode,
power-up the game (if not already) and open the Coin Door. On the
Coin Door is the Portals™Service Switch Set (Red, Green & Black
Buttons).

Step 1: Push down the Black "BEGIN TEST" Button. Looking at the
Video Display you will momentarily see the introductory screen
followed by the MAIN MENU.

If Coil & Flashlamp Testing,
the Playfield Power Interlock
Switch must be pulled out.

Step 2: Move through the Menus
by pushing the Red "LEFT" |
or Green "RIGHT" Buttons. | = TH

Portals™ Service
Bwitch Set

Step 3: Select or activate the /cons by pushing the Black "ENTER" Grogn Bl‘a‘?}k

Button.

While in the Portals™Service Menu, the Start Button can be used
in lieu of the Black Button; the Left & Right Flipper Buttons can
be used in lieu of the Red & Green Buttons. However, in Switch or
Active Switch Tests only the Red & Green Buttons can be used.

In our Portals™Service Menu, selecting the "DR." Icon
will bring the operator/technician into Dr. Pinball (Flow
Chart Menus), the "on-screen" diagnostic aide. This is a
feature that will allow you to utilize the power of the micro-

processor assisting in troubleshooting a problem with the
machine in a Flow Chart format (Just follow along & answer the questions.).
While in the MAIN MENU, select the "DIAG" Icon, then select
‘%} the Cross "DR." Icon (the last Icon before the "PREV" Icon).
This will bring you (the operator / technician) into DR. PINBALL
1110 U!E! UITHELR | (Flow Chart Menus) which offers you a choice of three (3)
BRI Sub-Menus: Coil "DR.," Switch "DR." & Lamp "DR." Icons.

: 1 Selecting a particular sub-menu will give you a choice of which
specmc Flipper, Coil, Switch or Lamp circuit needs to be diagnosed. The display will now ask a question or give a
procedure to follow such as "Does the lamp turn on?" or "Check bridge rectifier BR-20, if short replace.” When Dr.
Pinball asks a question or requests a procedure, respond by selecting the appropriate Mini-lcon, and continue.

From the Dr. Pinball Menu

From the Diagnostics g
éﬂgng ’ g @ GOTO COIL
i Sk ’

DR. PINBALL W SWITCH OR LAMP
e—

D R D H D R FLOW CHARTS

From the Main Menu
in Portals™

GOTO
DIAGNOSTICS MENU
—————-

Select a Coil, Lamp, Switch or Flipper to diagnose with the
""or"+" lcon select the "RUN" /con to activate the choice.
The "PREV" icon goes back to previous question.

The "QUIT" Icon exits Portals completely.

Seen when a question is being asked on the Display. Select
the "YES" Icon or "NO" Jcon to answer the question given.
The "END" Icon lets you select a new item to test.

Seen when diagnosis is given.
Select any Icon for your next step.
The "?" lcon gives Help.

3 In Coil Flow Chart Menu, select the "PULSE" /con to pulse the
coil selected.

Find-It-In-Front:

Dr. Pinball 1DE.

| Pasay
~m!m.m¥m_
Gronesessesondd




For proper operation of MONOPOLY ®Pinball,
0‘ (. {_ . FOUR (4) PINBALLS MUST BE INSTALLED!
FITTFITITFIIONCNOSTICADS FAFAAIATIIT

The display reads "OPERATOR ALERT..."

— A message displayed during Game Mode or Power-Up to alert the operator of a problem.

OPERATOR ALERT works by monitoring any switch activated coil that has the potential to trap a ball when
disabled (e.g. in the Auto Launch, Scoop, Eject, etc.). If this assembly has a closed switch indicating a ball is stuck
or the switch is stuck closed, the CPU/Sound Board will activate the coil ten times. If the switch remains closed,
the game will display a message indicating there is a problem (e.g. "OPERATOR ALERT AUTO LAUNCH NOT
WORKING"). This not only warns the operator of a problem immediately, but indicates exactly where the operator

should look to resolve it.

The displa% flashes "OPEN THE COIN DOOR"

— This indicates that CMOS RAM memory (CPU Loc. U212) has been corrupted.

This is caused by either failure in memory (e.g. batteries are dead or faulty RAM) or upon installation of updated
version of code. Opening the Coin Door will initiate a Factory Restore, by opening the Memory Protect Switch.
Check battery voltage at VBATT Test Point on the CPU/Sound Board.

RLVLLRRLRNN cPuDIP gWITCH SETTINGS WNNNNRNR R

Location of Dip Switch [SW300] is on the CPU/Sound Board (Right of CN6, Top Mid)

CN®6 AV U401
1 12 U205 r~ T
, TZPKKICEE | > rC
- W
EaEEI:]”ggs““g"l c2s5 L N ] T
Thop”® o N 2
R278 264 247 Ro5) Y204 T pa T
L——'hza g . _@FMA T Toea [ ] s S — ] |
~ —t T, [ T2 2345067 a [ " >
+ 1} g M oN 1 U1 v -
L R281 R291 UsA oFF C
5 — \ vvvvviviviviT} . - r
Custom Factory Adjustments By Country (All countries not noted use the "USA Setting")
CPU COUNTRY SETTING: | Pos. 4 6 : CPU COUNTRY SETTING: | Pos. KIS I - T AK - CPU COUNTRY SETTING: | Pos.
EURO —gN——A—*AA A FRANCE on A NORWAY on A———A
oFF| | VvV Vv OFF | VYV VVV orF Y| |V [VIVIVIV
CPU COUNTRY SETTING: | Pos. [l - Bk BNV U - - i K - | CPU COUNTRY SETTING: | Pos. B CPU COUNTRY SETTING:
AUSTRIA E—A GERMANY ﬂé‘ A SWEDEN -—ON——A-A———A
orf| VVVVIVIVIV OFF VIVVIVV OFF v vvvY
CPU COUNTRY SETTING: | Pos. ] 6 8 CPU COUNTRY SETTING: | Pos. [l 20 - S 3 - I 2K : ] CPU COUNTRY SETTING: | Pos. q G B
oN| [Al ON A ON IALA
BELGIUM ITALY SWITZERLAND
orf || [VIVIVIVIVIVW oFF V| VY| (VVIVV OFF AA A A4
CPU COUNTRY SETTING: | Pos. q 6 B CPU COUNTRY SETTING: | Pos. q B B CPU COUNTRY SETTING: |Pos. - I S O - S 2% - |
BRAZIL oN A A JAPAN ﬂ‘ A UK on —A
OFF vviviY or| WY (VIVIV]V or| W VVVIVIY
CPU COUNTRY SETTING: {Pos. q 6 B CPU COUNTRY SETTING: | Pos. 4 G 2 CPU COUNTRY SETTING: | Pos. q 6 g
oN LAl NETHERLANDS | ON A Uk oN | |AlAA
CANADA TorF | vivivivlv (HOLLAND / IIJ\L'J“T[()JH ) [or iy FORAEW, 2%, 2€ o

77

v ViVVviVV i\ 4 VvV VY
ROM SUMMARY TABLE J /777777774

4

{IIIIII

Game ROM 1MB CPU / Sound Bd. U210 965-0360-75
Sound EPROM 512K | CPU/ Sound Bd. U7 965-0361-75
4MB Display Cntir. Bd. | ROM 0 | 965-0362-75
lay Cntlr. Bd.

Voice ROM 1 8MB CPU/ Sound Bd. U17 965-0363-75
§ Voice ROM 2 S8MB CPU / Sound Bd. u21 965-0364-75

T Voice ROM 3 sMB CPU/ Sound Bd. U36 965-0365-75
8MB CPU / Sound Bd u37 965-0366-75

The Display Controller Board (hoids he Display ROM Loc. ROMo) §-veice ROM 4 :
is positioned behind the 128 X 32 Dot Matrix Display Board. For Game. Sound & Voice ROM Locations see DR 0
Y - -
S VAN
Nl

R OR 2o OLY "o




From the Main From the Diagnostics From the 8witch From the Switch
Menu in Portals™ . enu Menu [ | Menu
GO 10 "] GO T0 s GO TO SWITCH OR = GO TO DEDICATED
DIAGNOSTICS MENU SWITCH MENU ACTIVE SWITCH TEST wal SWITCH TEST
s TESZT||ACT DED
| B" = A" |
D iode . SWITCH MATRIX GRID & DEDICATED SWITCHES
1D 1: q 2: Q2 3 Q3 4: Q4 5. 05 68: Q6 7: Q7 8: Q8 Ground
GRN-BRN GRN-RED GRN-ORG GRN-YEL BGRN-BLK GRN-BLU GRN-VIO GRN-ORY BLK
R CNG-P1 CN5-P3 ‘£N5—P4 CN5-P5 CNG-P6 CE§-P7 _ﬂS-PB CN5-P9 CNB-PI1, P11
1: U400 JLEFT LEFT BANK LOWER UPPER 1: U206 | #1LEFT
BUTTON (UK - | CHANCE TOP RIGHT OPTO BOTTOM LEFT LEFT FLIPPER
WHT-BRN J ONLY) SCOOP LANE (A) ORBIT 1) POP POP OUTLANE GRY-BRN [} BUTTON
CN7-P9 on Cabinet side mn Assembly Undoer Playtield n Undar Playfiold On Assembly On Assembly mn Assembly Under Playfield CN6-P2 in Cabinet sida m
2:  u400 fe MIDDLE BANK LOWER UPPER LEFT 2: U206 [ #2LEFT
COIN RAILROAD TOP ELECTRIC OPTO RIGHT RIGHT RETURN FLIPPERE.O.S
WHT-RED [ sLoT RAMP LANE (B) COMPANY 2 POP POP LANE GRY-RED | (End-of-Stroke)
CN7-P8 On Coln Door Above Playtield Under Playfiold [ On Assombly  JPTY On Assembly P On Assembly On Assembly m Under Playfield CN6-P3 on Flipper Asay.
3: w400 JemH 4-BALL RIGHT DICE BANK LOWER UPPER 2: U206 [ #3RIGHT
COIN TROUGH TOP EJECT OPTO LEFT BOTTOM LEFT FLIPPER
WHT-ORG [ sLoT # LANE(C) LANE 3 POP POP SLINGSHOT GRY-ORG § BUTTON
CN7-P7 On Coin Door On Assembly Under Playtielt  JEEY under Playtiels On Assembly On Assembly On Assembly On Assembly CN6-P4 in Cabinet sido
4: U400 [ RIGHT 4-BALL LOCKUP BANK 4: U206 | #4RIGHT
COIN TROUGH 1 LEFT OPTO 100K DICE RIGHT FLIPPER E.OSS.
WHT-YEL JsLor #2 (TOP) ORBIT 4(R) STANDUP EJECT OUTLANE GRY-YEL  J (End-of-Stroke)
CN7-P6 ©On Coln Door On Assembly m Under Playfield  [ERR Under Playfield On Assombly  JERY Under Piaytolt [JERY On Assambly Under Playtield CN6-P6 on Flipper Assy.
5: U401 | CENTER 4-BALL RIGHT 5: U208 [ #5 UPPER  (Double-
COIN SLOT TROUGH LOCKUP WATERWORKS RETURN FLIPPER  Stacked
WHT-GRN | /DBA 3 EJECT SPINNER LANE GRY-GRN | BUTTON  with DS-3
CN7-PS On Coin Door On Assambly Undor Playfield On Assembly YA on Assemty [T Under Playfiold CN6-P7 in Cabinet side
6: U401 JLEFT 4-BALL LOCKUP WWORKS cop Py cop 6: U206 [ #6 VOLUME
COIN TROUGH 3 MiINI DROP @ STANDUP START RIGHT (RED BUTTON)
WHT-BLU | sLoT VUK OPTO (BOTTOM) FLIPPER TARGET X2 BUTTON SLINGSHOT GRY-BLU [} (in Test: LEFT)
CN7-P3 On Coin Door On Assembly  JRER Under Playfield On Assembly L7y Undor Playtiels  ERY Cabinet Front On Assembly CNG-P8 on Coin Door
7. u4o01 f5TH 4BALL LEFT 7: . U206 J #7 SERV.CRED.
COIN STACKING CENTER RAMP FREE SLAM (GREEN BUTTON)
WHT-VIO R sLoT OPTO RAMP MID PARKING TILT ORY-VIO J (InTest: RIGHT)
CN7-P2 ©n Coln Door On Assombly On Ramp Asm. On Ramp Asm.JETEY Abovs Playiiolt [ on Goin Door CN6-P9 an Cola Door
8: U401 JRGHT 8: U206 [ #8BEGIN TEST
BUTTON SHOOTER RIGHT (BLACK BUTTON)
WHT-GRY - | (UKONLY) LANE RAMP ORY-BLK [ (InTest: ENTER)
CN7-P1 on Cabinot side [JEJ] Undor Playtioid PR On Ramp Asm.  JEER Inside Cabinet CNG-P1O  § on Coin Door
From the Diagnostics From the Lamp From the Lamp From the Lamp
enu Menu Menu Menu
GO TO GO 1O GO 10 GO TO ROW OR
LAMP MENU SINGLE LAMP TEST TEST ALL LAMPS COLUMN TEST
RLL ROl CaL
D ot O . LAMP MATRIX GRID
olur 1: usz 2: uie 3: uts 4: ui4 B: ui3 6: ui2 7: un 8: uio
R N YEL-BRN YEL-RED YEL-ORG YEL-BLK YEL-GRN YEL-BLU YEL-VIO YEL-GRY
D N3-P9 n3-prg N3-P7 J13-P6 J3-P5 N3-P4 Nn3-P3 Nna3-Pl
1: Q38 JLEFT BONUS BONUS BONUS BONUS BONUS SHOOT RIGHT
ReD-BRN | OUTLANE 2X 3X 4X 5X 6X AGAIN OUTLANE
JI12-P1 #555 Bulb #555 Bulb #555 Bulb #5655 Bulb 3 #555 Bulb #555 Bulb sl #555 Bulb #555 Bulb ﬂ
2: Q34 MEDITER- COMM READING CONNECTI-
RED-BLK GO RANEAN CHEST BALTIC RR ORIENTAL VERMONT cuT
J12-P2 #555 Bulb Sl #555 Bulb ¢l #555 Bulb n #555 Bulb #555 Bulb #555 Bulb ad #555 Bulb #555 Bulb 16
3: Q35 [IN PENN NEW
rep-ore VAL ST CHARLES STATES VIRGINIA RR ST JAMES TENNESSEE YORK
n2-p3 Bwssspub A #s55Bub BN #555Bub BN #555 Bulb AN #555 Bulb #555 Bulb [P #555 Bulb #555 Bulb__[P23
4: - Q36 | FREE B.O. MARVIN
RED-YEL PARKING KENTUCKY INDIANA ILLINOIS RR ATLANTIC VENTNOR GARDENS
J12-P4 #555 Bulb #555 Bulb m #555 Bulb #555 Bulb ] #555 Bulb ] #555 Bulb 8 #555 Bulb #555 Bulb €73
6: Q37 JGOTO NORTH PENNSYL- SHORT PARK
RED-GRN  [YAL PACIFIC CAROLINA VANIA LINERR CHANCE PLACE BOARDWALK
J12-P5 #555Bulb K #555Bulb  eZ¥ #555 Bulb RSy #555 Bulh [ #555 Bulb A #555Bulb_ [EEY #555Bulb ) #555Bulb  EiY
6: Q38 [JLOWER 'l LOWER 'l RELIGHT 'S RAILROAD I LOWER Il COMM 'l FREE 3
peppy |eormomror RE LEFTPOP RS JACKPOT  RELIT E3 L BONUS X RIGHT POP [ CHESTUT [l PARKING [
2-P6 #555Bulb AN #555Bulb WP #555Bulb R #555Bulb _ KGEY #6555 Bub KSR #555 Bulb __Jl:R #555 Bulb 47 SN0 48
7: Q39 JCHANCE Il 3000 WHEN SUPER WATERWORKS | WATERWORKS | WATERWORKS
RED-VIO LT i FLASHING ROLL JACKPOT 1X 4X R BONUS X
Ji12-P8 #555 Bub XN #555 Bulb___ 4] #555 Bulb SR #555Bulb  §2A #555Bulb K 23 #555Bulb By #555 Bulb B3]
8: Q40 JLEFTTOP MIDDLE TOP RIGHT TOP UPPER Il UPPER 3 [l ROLLAND [l EXTRA 3
RED-GRY | LANE(A) LANE (B) LANE (C) LErTPoP M RIGHT POP [l sorrompor R COLLECT Rl BALL &
J12-P9 #555 Bulb 7l #555 Bulb K23 #555 Bulp Beiell #555 Bulb  KEIOl #555 Bulb Gl #555Bulb  EPA #555 Bulb__ Ksxq #555Bulb K&
9: Q4
rep-wHr JBA(N)K BAN (K) LOCK CoP BUILD JACKPOT (B)ANK B(A)NK
J12-P10 #555 Bulb [ #555 Bulb  JE] #555 Bulb 574 #555 Bulb K&t} #555 Bulb #555 Bulb #555 Bulb #555 Bulb
10: Q42 JIMOVE LITE LITE POWER WATER ADVANCE
RED 2 ROLL MULTIBALL 100,000 SPINNER up BONUS X TO GO
Ji2-p1i #555 Bulb #555 Bulb gLy #555Bulb B #555 Bulb #555 Bulb #555 Bulb 4] #555 Bulb #555Bulb gy

DR. O
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’ l LAMP MATRIX GRID LOCATIONS
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|g~
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a
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-
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i
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” o

PRESS & HOLD - PRESS & HOLD
FLIPPER BUTTON ‘ FLIPPER BUTTON
FOR INFO ¢ g FOR INFO

¥ [MONOPOLY)

= ...mounted on Cabinet.

[ TYPICAL SWITCH SCHEMATIC l DEDICATED SWITCH SCHEMATIC [ TYPICAL LAMP SCHEMATIC

{Cotumn: Switch Orive Wire) (Row: Switch Return Wire) Dedicated Sw. Inputs Ground

GRN‘XXX Blocking Diode WHT‘XXX GRY'XXX BLK

MO/ YEL-XXX RED -XXX
NT. NO. CO:M. 1 o Row

Narmally Open Common ) Normally Closed Normally Open Common
Switch Terminat Switch Termina! Switch Terminal Switch Terminal Switch Terminal
Note: Note:
All Switches require diodes. Some diodes All Lamps require diodes. YEL
are located on Terminal Strips OR Diode Some diodes are located on Terminal
Boards (under playfield) & not on the switch Strips (under playfield) & not on the lamp RED
itself. i itself.
D iode D iode D iode
On On On
T erminal Diode T erminal COMMON
Strip Boad ff=— Strip AR
Diode 1N4001
+ . \/" Q ®
Dr. Pinball v \
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From the Main Menu in From the Diagnostics From the Coil From the Coil
5% =] e (=] g
DIAGNOSTICS MENU £ =3 COIL MENU £ COIL TEST CYCLING COILS
DIAG CalL TES CYC
COILS DETAILED CHART TABLE

ngh Currenf CO“S GI'OUP 1 DnveTrans Driver D.T. Control D.T. Control Power Power Line Power Coil Ga-Tum),

Quput Board Line Color __Line Connect _ Line Color __Connnection _Voltage  or Buib Part #

#1 |TROUGH UP-KICKER Q1 |0 Pwr. Drvr. |BRN-BLK | J8-P1 | YEL-VIO | J10-P4/5 |50vnc| 25,1200
#2 |AUTO LAUNCH Q2 |10 Pwr. Drvr. |BRN-RED| J8-P3 | YEL-VIO | J10-P4/5 |50voc| 23700
#3 |LOWER LEFT POP Q3  |VO Pwr. Drvr. |BRN-ORG| J8-P4 | YEL-VIO | J10-P4/5 |50voc | 261200
#4 |LOWER RIGHT POP Q4 |/O Pwr. Drvr. | BRN-YEL | J8-P5 | YEL-VIO | J10-P4/5 |50voc | 261200
#5 |LOWER BOTTOM POP Q5  |{I/O Pwr. Drvr. |BRN-GRN| J8-P6 | YEL-VIO | J10-P4/5 |50vpc | 26,1200
#6 |BANK CLOSE Q6  {1/O Pwr. Drvr. |BRN-BLU | J8-P7 | YEL-VIO | J10-P4/5 |50vnc | 231100
#7 |DROP TARGET RESET Q7  |I/O Pwr. Drvr.| BRN-VIO | J8-P8 | YEL-VIO | J10-P4/5 |50v nc | 24940

23-800
1 090-5001-008 |

DT.Control Power Line Coil @a-um)
Line Connect i Connnection _ Voltage Part #

26-1200

4/5

110 Pw

Drvr.

#8 |LOCK KICKER BRN-GRY YEL-VIO

- : . . Drive Tr: Driver T.tr|
ng Currenf CO' S GI‘OUP 2 i T Quput Board Line Color

#9 |UPPER LEFT POP Q9  |V/O Pwr. Drvr. |BLU-BRN | J9-P1 | YEL-VIO | J10-P4/5 |50 c| 251200
#10 {UPPER RIGHT POP Q10 |V/O Pwr. Drvr. | BLU-RED | J9-P2 | YEL-VIO | J10-P4/5 |50v oc | 251200
#11|UPPER BOTTOM POP Q11 |1/O Pwr. Drvr. |BLU-ORG| J9-P4 | YEL-VIO | J10-P4/5 |50v oc| 251200
#12 |CHANCE SCOOP Q12 |I/O Pwr. Drvr.| BLU-YEL | J9-P5 | YEL-VIO | J10-P4/5 |50vnc | 23800
#13|BANK OPEN Q13 |10 Pwr. Drvr. |BLU-GRN| J9-P6 | YEL-VIO | J10-P4/5 |50voc | 231100
#14 |UPPER FLIPPER (50v RED/YEL) Q14 |0 Pwr. Drvr. | BLU-BLK | J9-P7 | BED-YEL | u10-P1/2 |50vnc| 23,1900
#15 |LEFT FLIPPER (50v RED/YEL) Q15 |I/O Pwr. Drvr. |ORG-GRY| J9-P8 | RED-VEL | 410-p1/2 |50v nc| 22:1080
#16 | RIGHT FLIPPER (s0v REDIVEL) Q16 | VO Pwr.Drvr. | ORG-VIO | J9-P9 QEB {,’Et J10-P1/2 |50v oo (221080

Power Lme Power  Coil, Bulb or

D.T. Contral

D.T.Control

Driver

Currem‘ Couls Group 1

Ouput Board Line Color __Line Connect Voltage  peter Part #
#17 |LEFT SLINGSHOT Q17 |1/O Pwr. Drvr.| VIO-BRN | J7-P2 BRN | J7-P1 |20voc|, 23800
#18 |RIGHT SLINGSHOT Q18 |1/O Pwr. Drvr.| VIO-RED | J7-P3 | BRN | J7-P1 [20vpc| 23800
#19|FLASH RGT RAMP TOP Q19 |1/O Pwr. Drvr. | VIO-ORG | J7-P4 | ORG | J6-P10 |20vpc| #3068 Bulb
#20|FLASH RGT RAMP MID (X2) Q20 [/O Pwr.Drvr.| VIO-YEL | J7-P6 | ORG | J6-P10 |20vnc| #9068 Bulb|
#21 |FLASH LEFT RAMP TOP (X2) Q21  |I/O Pwr. Drvr.| VIO-GRN | J7-P7 ORG | J6-P10 |20vnc| #89 Bulb
#22 [FLASH LEFT RAMP MID (X2) Q22 |I/0 Pwr. Drvr.| VIO-BLU | J7-P8 ORG | J6-P10 |20vnc| #89Bub
#23 |FLASH LEFT RAMP BOT Q23  |1/O Pwr.Drvr.| VIO-BLK | J7-P9 | ORG | J6-P10 |20 nc| #3906 Bulb
#24 |OPTIONAL COIN METER Q24 |I/O Pwr. Drvr.| VIO-GRY | J7-P10 | RED | J16-P7 | 5vpc | MeterSv
Ul ettt — T BT o
#25 | WATERWORKS MOTOR Q25 |1/0 Pwr. Drvr. [BLK-BRN | J6-P1 BRN J7-P1  |20vDc Eogﬁogog,§g§
#26 | ELECTRIC COMPANY Q26 |1/O Pwr. Drvr. |[BLK-RED | J6-P2 | BRN | J7-P1 |20vbc|, 25890
#27 |MOTOR RELAY Q27 |10 Pwr. Drvr. |[BLK-ORG| J6-P3 | BRN | J7-P1 |20vnc| DC Relay
#28 | DICE EJECT Q28 |I/O Pwr. Drvr. | BLK-YEL | J6-P4 | BRN | J7-P1 |20voc| 281200
#29|FLASH RGT RAMP BOT Q29 |1/O Pwr. Drvr. |BLK-GRN| J6-P5 ORG | J6-P10 |20vpc | #3086 Bulb
#30 |LEFT RAMP DIVERTER Q30 |1/O Pwr. Drvr. | BLK-BLU | J6-P6 BRN J7-P1  |20vpc| 321800
#31 |RIGHT RAMP DIVERTER Q31 |1/O Pwr. Drvr. | BLK-VIO | J6-P7 BRN J7-P1  |20voc| 32,1800
#32 | TOP LANE UP/DN POST Q32 |1/0 Pwr. Drvr.| BLK-GRY | J6-P8 BRN J7-P1  |20vpc| 261200
. Nota: InTest Flash Lam| ; _lcon), Flaghers tested are all Flash Lamps located: between Q1-Q32 (This Game: T
Auxilliary (UK ONLY) T ouput Yine Color __Lne Gonneet e e, Votage  mern
AUX 1: LEFT UP/DOWN POST Q1 | SoiExpander | wyy | y3.P11 | BRN J7-P1 |20voc| 261200
AUX 2: CENTER UP/DOWN POST Q2 | SoiExpander | RED | J3-P10 | BRN J7-P1  |20voc| 231100
AUX 3: RIGHT UP/DOWN POST Q3 | SoLExpander | opg J3-P9 BRN J7-P1  |20voc | 261200
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DR. @ !&. Dr. Pinball LE5
e




I COIL LOCATIONS |

(=3 \ S e
Ty T

" N
PRESS & HOLD ) " y PRESS & HOLD
FLIPPER BUTTON e FLIPPER BUTTON
FOR INFO A Py FOR INFO

MONOPOLY]
Legend Note: l:l = Coils/Flashers mounted above P/F. . = Coils/Flashers mounted below the P/F. D = ...mounted in/on Cabinet.

TYPICAL COIL WIRING

Anode (Non- 1Pavod Cathode
Banded 8ide) (Banded 8ide)

;”Z s Power Suppl
2N VoH‘ag(l:p9

N\

are located on Terminal Strips (under
playfield) & not on the coil itself.
D iode

/rilll“((;(:)ils require diodes. Some diodes Tra?:;}/:for %//\///§ o

AN

On
T erminal
Stip

Dr. Pinball
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& 4 7 7 7 Domestic Pinball & Redemption Distributors Map Ysg7774
2 Alberta Q\\ v "

Qaskatchewan| Manitoba : New
v N 4 Brunawick

Vv
Waghingfon \,\A—
’ m ety ‘
@) L)

South 2
Dakota

[ ]
Coloradol
Colorado

Gl \ o .
3

901 . .
(Oklahoma) Arkansas
. MeXico

Fouisianal
] (
nDis{ribuior(s located Home of
in this state/province. "N B3I 2s seses sars
D ﬂ]q Di;si;ib/uior in *
i r .
Mexico is state/province NBE

R XXX X MM\ N infernational Distributors Map W NN\

5y A\ 1 %
&
i)
=

South
America

u Distributor(s) located
in this country.

D No Distributor in
this country.

For Parts & Service, call your nearest Distributor. View the above maps & the directories on the next page to locate your closest Distributor in your state, province, or
country. Distributors and phone numbers are subject to change. Call Stern™ Pinball, inc. (Parts Sales & Technical Support) with any questions or if your Distributor
cannot help you: 1-800-542-5377 (in USA or Canada) or 1-708-786-5466. Visit us at www.SternPinball.com for current Distributor Information & other pinbail needs.
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& # # F Domestic Pinball & Redemption Distributors Directory J f #

Birmingham Vending
Birmingham (1)
1-205-324-7526

Greater America Dist.
Johnston
1-515-278-4455

Hanson Distributing
Bloomington (1)

1-612-884-6604

Franco Distributing
Montgomery (2)

1-334-834-3455

ARIZONA

Mountain Coin
Phoenix
1-602-269-7596

CALIFORNIA

Betson West
Buena Park (1)
1-714-228-7500
So. San Francisco (2)
1-650-952-4220
C.A. Robinson

Los Angeles (3)
1-323-735-3001
San Francisco (4)
1-650-871-4280
COLORADO
Mountain Coin
Denver
1-303-427-2133
CONNECTICUT
Betson Entetprises
Milford (1)
1-203-878-6966
TDM Distributing
Willimantic (2)
1-860-456-4231
FLORIDA
Birmingham Vending
Orlando (1)
1-407-425-1505
Brady Distributing
Miami (2)
1-305-621-1415
Orlando (1)
1-407-872-1666

Greater Southern Dist.
Atlanta
1-404-352-3040

ILLINOIS
American Vendin
Elk Grove Village (1)
1-847-439-9400
Springfield (2)
1-217-492-9400
Atlas Distributin,
Elk Grove Village (3)
1-847-952-7500

Moss Distributing
Des Moines
1-515-266-6422

Atlas Distributing
Indianapolis
1-317-786-6892
Cleveland Coin
Indianapolis
1-317-895-4270
Bhaffer Distributing
Indianapolis
1-317-899-2530
KANSAS
United Dist., Inc.
Wichita
1-316-263-6181
KENTUCKY
Atlas Distributing
Louisville
1-502-966-5266
LOUISIANA
AMA Distributors, Inc.
Metairie (1)
1-504-835-3232

Lieberman Music
Minneapolis (2)
1-612-887-5299

Bhaffer Distributing
St. Louis
1-314-645-3393

Central Dist.
Omaha
1-402-493-5600
Greater America Dist.

Omaha
1-402-553-2812

Mountain Coin
Las Vegas (1)
1-702-798-0900

Reno Game Bales

Reno (2)
1-775-829-2080
Betson Enterprises
Carlstadt (1)
1-201-438-1300

New Orleans Novelty
New Orleans (2)
1-504-888-3500
MARYLAND
Btate Qales & Bervice
Baltimore
1-410-646-4100
Weiner Distributing

Baltimore
1-410-525-2600

MASSACHUSETTS

Betson Ent. (NECO)
Norwood (1)
1-781-769-9760

Gekay Bales
E. Longmeadow (2)
1-413-525-2700

MICHIGAN

Atlas Distributing
Redford (1)
1-313-794-4880
Wyoming (2)
1-616-241-1472

Otate Bales & Bervice
Carteret (2)
1-732-750-2700

NEW MEXICO

Mountain Coin
Albuquerque
1-505-345-7706

NEW YORK

Betson Enterprises
New Hyde Park (1)
1-516-354-4647
Syracuse (2)
1-315-455-5400
Deith Distributin,
Roslyn Heights (

1-516-621-1234

NORTH CAROLINA

Brady Distributing
Charlotte (1)
1-704-357-6284
Operators Distributing
Archdale (2)

M.H. Associates, Inc.
Fargo
1-701-282-7877

Atlas Distributing
Cincinnati (1)
1-513-851-4100

Cleveland Coin
Cleveland (2)
1-216-692-0960

Distributing
emphis
1-901-345-7811

Bradnl

Green G.A.M.E.S.
Memphis
1-901-353-1000

Commercial Music
Dallas (1)
1-214-741-6381

1-336-884-5714

Cleveland Coin
Livonia (3)
1-734-432-1040

Ghaffer Distributing
Columbus (3)
1-614-421-6800
Macedonia (4)
1-330-467-4850
OKLAHOMA
Galaxy Distributing
Tulsa
1-918-835-1166
ONTARIO
Starburst Coin Mach.
Toronto
1-416-251-2122
OREGON
Dunis Distributing
Portiand
1-503-234-5491

Specialig Coin Products

ortland
1-800-987-4946

PENNSYLVANIA

Betson Enterprises
King Of Prussia (1)
1-610-265-1155
Pittsburgh (2)

1-412-331-8703

Cleveland Coin
Pittsburgh (2)
1-412-323-8400
Green Coin
Pittsburgh (2)
1-412-881-8804
Roth Novelty (Superior)
Wilkes-Barre (3}
1-570-824-9994
Btate Bales & Bervice
Bensalem (4)
1-215-638-1122

SOUTH CAROLINA

Breen Coin
Mrytle Beach
1-843-626-1900

H.A. Franz, & Co.
Houston (2)
1-713-523-7366
San Antonio (3)
1-210-226-6322

Master Sales
Corsicana (4)
1-903-874-4740

Bouthgate Amusement
Houston (2)
1-713-691-7335
San Antonio (3)
1-210-225-3844

Qoufh%nie/Moss Dist.
rving (5)
1-972-721-4600

Mountain Coin
Salt Lake City
1-801-262-5494

Btruve Distributing
Salt L.ake City
1-801-328-1636

Pioneer 8ales & 8vc.
Green Bay (1)
1-920-336-5800

Menomonee Falls (2)
1-262-781-1420

CANADA
ONTARIO
Starburst Coin Mach.
Toronto
1-416-251-2122

Parts & Service Only:

BRITISH COLUMBIA
Can. Coin Machine
Burnaby (1)
1-604-420-4008
Pacific Vending
Vancouver (2)
1-604-324-2164

Lanie! Automatic Mach.

Montreal
1-514-731-8571

Viking Vending
Menomonee Falls (2)

1-262-255-6580

Note: For states and
Canadian Provinces
which do not have
Distributors, call the
neighboring state or
province with the city
closest to you (indicated
with a white dot). States
or Provinces with more
than 1 city containing a
distributor are numbered.
View the map on the
previous page.

Note: Distributors are subject to change. Visit us at www.SternPinball.com for current Distributor Information.

Y\ N\ M N\ N (nfernational Distributors Directory W NN NNNN\
| FINLAND |

ARGENTINA

Universe Electronics
Buenos Aires
(54) 1865-4730
Electroport {Florencia)
Mar Del Plata

54) 22-3495-5532
BRAZIL
DiverBras
S&o Paulo
55) 11-6674-1000
AUSTRALIA
Amusement Mach. Dist.
Matraville

i61E 2-9316-6000

R. Ru
Kaindgrg
(43) 3-4528-6105

DF

Dr. Pinball
Find-1t-In-Front:

BELGIUM
Brabo
Antwerpen
32) 3238-9970
BRAZIL
DiverBras
Sao Paulo
55) 11-6674-1000

Cuinsa
Santiago
56) 2641-8520
DENMARK
Vendcomatic
(Oslo, Norway)
(47) 2291-8383

Pelika Ray-Oy

Espoo
0) 3589-2904-5299

Avranches Automatic
Ducey
(33) 2-3389-6162
SFA
Paris
iSSE 1-5326-8082
Nova BGames
Hamburg

i49§ 4053-8060

Elcoin
Nikea
(30) 1492-9357

MO

GREECE

Greece Coin
Athens

30) 1577-7012

ITALY (RSM

Tecnoplay 8.A.

San Marino
39) 549-900361
NEW ZEALAND
Amco Machine 8upplies
Auckland
64) 9846-7606
NORWAY
Vendcomatic
Oslo
(47) 2291-8383

PORTUGAL
Jacinto & Matins, Lda.
Amadora
35) 12-1496-3744
SINGAPORE
Valibel Technologies
Singapore
65) 748-8404
SPAIN
Commercial Cocomatic
Madrid
34) 91-671-69-80
SWEDEN
Call for Information
or visit our website
www.SternPinball.com

SWITZERLAND

Novomat, A.G.
Harkingen

41) 6-2388-8961
UNITED KINGDOM
Electrocoin
London, England
(44) 20-8965-2055
Electrocoin Aftersales
Cardiff, S. Wales
(44) 29-2034-3888

DR. ©



JATT777777 PONERREQUIREMENTS J AN NI AT I I T

This game must be connected to a properly grounded outlet to reduce shock hazard & insure pro-
A per game operation. See Sec. 5, Schematics & Troubleshooting, Chp. 3, Cabinet Wiring (Transformer A
Power Wiring), for transformer connections required for Normal, ngh and Low Line conditions.

Normal Line: 110v AC 125v AC @ 60Hz
Domestic . ATION = || MAX OPERATION
uses an 8amp 250v Slo-Blo Fuse. CURRENT: 2 8AMP CURRENT: 8AMP
WATTAGE: 329w WATTAGE: 940w
High Line: 0v AC @ 50Hz
Export ‘ RATI , :
uses 5amP 250v Slo-Blo Fuses. CURRENT: 1. 8AMP CURRENT: 5AMP 8amp+  Egand
(*England & Hong Kong use an Bame 250v S/B Fuse.) WATTAGE: 412w WATTAGE: 1145w | 1832w* Er?’;g Fuse
Low Line: E
Export Japan Only |
uses an 8amp 250v Slo-Blo Fuse. CURRENT: 2.6AMP CURRENT: 8AMP
WATTAGE: 264w WATTAGE: 812w

\\\\\\\\\\\ TRANSPORTATION WA NN NN
R BE 0RE TRAN PORTING AL precations whonaier ansportng e

game. %e'ad & Sfollaw Section 1, Chapter 1,

Pinball Game Set-Up Procedures & How'
SECURE BACKBOX to Secure the Backbox for Transportmg

Remove the legs & secure the game within

the transporting vehicle.
Save and retain all printed information on the game.

;

Back Height

The overall Front (36") & Back (85':") dimensions reflect the
ADDED +11," height with the Leg Levelers turned all the way in
and includes the OPTIONAL TOURNAMENT HEADER,

M__ The Cabinet is designed to give the recommended
! . . 6 5° pitch to the Playfield when all four (4) Legs are installed
with the Leg Levelers turned all the way in.
<—@&2D

::-'-—‘> Wlth the Leg Levelers turned all the way out, an
. additional 1%," MORE to the overall helght should be
added to the dimensions.

N

////////g////
o ///////////////////////// /
Height: 56"
37" Width: 31"

’ CD Depth: 31"
Approximate Unboxed Weight:

CAUTION

Higk f

7]

\

\\
\
\\

\\\\

\\

Leg Length:
307"

Front Height

le
-
i~

Beoth

1%11

m Atleast 2 people are
required to move and
¥ maneuver this game.

= L Use proper moving
1 equipment & extreme
\ care while handling!

AITITI77777 CAMEDIMENSIONS J A AR 7700777

C 3 Find-1t-In-Front: l
DR. O Dr. Pinball




134
(.34
[ 4.4
[ 3.4
(3.3
o8
..
*0

[ 4.4

oo

a0 06 69
26 &5 &®
9 ©3% 98
9 59

28 80
FEENBNBS
*6e 000
[ iddidad
Sos80008

66000068
S6800080

Pinball Game Service Manual General Table of Contents
See Sections 3 & 5, Table Of Contents, for details of that Section and it’s Chapters.

Drop Target Replacement Procedure...........uuuieriiemennniiieiininnnneiiieeeenneenecnenn. Inside Front
P Backbox Layout Locations: Fuses, Bridges, Relays & ROMs ..........cccoerirvennrenneeeenn. DR. ©
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& Lamp Schematics .....c.ceuvevvvnirnnnnninnnee. DR. ©
» Coils Detailed Chart Table ......ccccuuueeiriiiiiiiiiiirrreniiicieninrnniinene e e DR. ©
» Coil & Flash Lamp Locations G Typical Coil WIKing .....ccooevvvmmmrereenneeirieriierccsnnnnnnee DR. @
P Domestic Pinball & Redemption and International Distributors Maps........................ DR. ©
» Domestic Pinball & Redemption and International Distributors Directories ................ DR. ©
P Power Requirements G Transportation G Game Dimensions .........ceeeeeeveiiereneennnnens DR. ©®
Game Manual General Table of Contents......ccevieiiiniiiiiiiiiinieiiceiiieitietiecrnsceennses i-ii
BECTION 1 ..eeeieiiiiieieiittiietitieretreresesesassseserasasssesasasaresssesesoseressssssssasasassssssssesssens 1-4
Chapter 1, After Set-UP....ccccoviriuiiiiiiiiiiiiiiiiiiiiiiiitcieiiieeretierieeesttenesescsasssresssersnesnnne 1
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After Set-Up

Pinball Game Set-Up Procedures
...after reading the Pinball Game Set-Up

Instruction Sheet (SPI Part N° 755-5310-00) PINBALL GAME SET-UP
included with your New Pinball Game, o AT A S S S 0
continue with the below procedures_- Refer to Gome Manualfos futher Game Set-Up Procedures (Sec. 1, Chp 1) and clher mportant informationt

TOOLS REQUIRED: 5/8” Socket Wranch & Utity Knife

With the Back Glass Removed:

1. 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/Sound Board, S ey
I/O Power Driver Board, and the Display Power e ireprtw e S e on
Bd. to check that they are properly seated.
Ensure Fluorescent Light Tube is seated
correctly. Check that all fuses are seated
properly. Close and lock the Backbox and
secure its’ keys back inside the Coin Door.

4. Atthis poirt DO NOT CUT
STRAPPING (Vou want to
iaep the Backbox secured in

2."Slide game out using the
Black Nyton Strapping a6 a
Kariln

7. Caretuly set the game down
on he FRONT LEGS. Cam
shouid ba taken. Game i

& Install ERONT LEGS using s )
Lift game into an UPRIGHT ihe bolts removed lrom Step houvy. two (2) poople are 8. Using supports of two (2)
POSITION (Coin Door 4 Securs tightly  Take care reommended for this and peapie, prop the rear of the

With the Playfield Glass Removed:

2. Make sure the proper amount of pinballs g Up) By e T e,
were installed (Amount of balls are always
specified on decal attached to the lock down o
assembly and top of Page DR. © in the
beginning of this manual).

3. Remove all shipping tie downs, shipping - L T e Bacrionoe
blocks, packing foam, shipping instruction sty s prooct N locat e G16" HEX KEY

cara when using a ulilly

pages, etc. (if any) from the game. READ ALL e
PRINTED INFORMATION! Shipping
instructions, labels and/or decals describe
warnings, cautions, and/or important information
specific to the game. SAVE ALL PRINTED
INFORMATION.

UPRIGHT POSITION il 8 ¥4 turn untl latched
(Ensura the cablaes do not & locked

;) 14 Thiough (he open Cols Do,
g remove the RETAINING RING at o

PARTS BAG.

in cotineg. Install

4. Raise the playfield and support it, by lifting © AR
the Prop Rod (located on the left, inside the o oo The

cabinet). The end of the Prop Rod should be et o o s
placed into the hole under playfield. See the
illustration "Easy Access Service System" on

Page 4.

BALL GAME NANU/
i of he cubloeg. A

AL
INFORMATION SHEETS INSIDE THI

CABINET WHEN NOT USING.

5. Visually inspect all cabinet cables and
connector terminations; ensure no wires or cables are pinched and that cable harnesses are not pulled tight.

6. Lower the playfield and ensure game is level side-to-side by adjusting Leg Levelers, if required. See the
illustration "Leg Leveler Adjustment” on Page 4. With the Leg Levelers turned all the way in (1.25"
from floor to bottom of leg), the game pitch is 6.5°; depending on the condition of the floor, adjust the Leg
Levelers as required.

USE THE BUBBLE LEVEL ON THE WOOD RAIL (LOWER RIGHT) TO DETERMINE IF LEVEL IS ACHEIVED.
BUBBLE SHOULD APPEAR BETWEEN THE 2 BLACK LINES. SEE PAGE 4 FOR AN ILLUSTRATION.

The playfield incline affects dif{‘icul’rg of play. Use the recommended
incline; Game difficulty is best varied using game adjustments.

With the Coin Door Open:

7. If desired, perform any self tests at this time. See Section 3, Chapter 1, Portals™ Service Menu Introduction,
and Chapter 2, Go To Diagnostics Menu, for instructions on how to enter “Begin Play Test"and
"Game Specific" to test components on the game.

8. |f desired, make Game Pricing (Standard and/or Custom) and Add-A-Ball, Novelty, or X-Ball Play
adjustments at this time. See Section 3, Chapter 4, Go To Adjustments Menu, for instructions on how to
enter adjustments. Follow instructions in the tables provided in the manual for suggestions of customizing.

Per CE: "The eg)pliance
has to be placed in a
horizontal position.”

"This appliance is not to be

cleaned by a Water Jet."

Section 1, Chapter 1:
1
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Pinball Game Set-Up Future Reference

CAUTION: At least 2 people are required to move and maneuver game.
Use proper moving equipment & extreme care while handling. Pinball game is 260ibs (+/- 10).
Refer to Game Manual for further Game Set-Up Procedures (Sec. 1, Chp. 1) and other important information!
TOOLS REQUIRED: 5/8” Socket Wrench & Utility Knife

Note *“Top”
Position

. Before opening box, lay the 2. Slide game out using the 3. Remove the Four (4) ldent-
box flat on its side with Black Nylon Strapping as a ical Legs with Levelers
“TRUCK THIS SIDE ONLY” handle. from the carton and set
facing the floor. aside. (SAVE! all packing

materials and informafion
sheets related fo this pinball
until Set-Up is complete.)

Remove
2 Bolts
per Corner

4. At this point DO NOT CUT
STRAPPING (You want fo

keep the Backbox secured in ‘ 6. Install FRONT LEGS using
the down position). Loosen 5. Lift game into an UPRIGHT the bolts removed from Step
and remove the 8 Leg Bolts POSITION (Coin Door 4. Secure tightly. Take care
(use 5/8" Socket Wrench) Facing Up). not to scratch the Black
and set aside. Finish on any of the Legs.

9)

" Cut BLACK NYLON
STRAPPING. CAUTION:

7. Carefully set the game down
on the FRONT LEGS. Care

should be taken...Game is . Strapping will SNAP, protect
heavy, two (2) people are 8. Using supports or two (2) your eyes! Use extreme
recommended for this and people, prop the rear of the

care when using a utility

the following step. cabinet up and install REAR knife or scissors.

LEGS. Secure lightly.

Section 1, Chapter I:
2 After Set-Up



10. Lift the Backbox into the
UPRIGHT POSITION
(Ensure the cables do not
get pinched).

Pinball Game Set-Up Future Reference Continued

13. Open the Coin Door and

pull the YELLOW HANDLE
to the LEFT and at the
same time pull up on the
FRONT TOP MOLDING
and remove. The GLASS
can now be pulled out
towards you and removed.
TAKE CARE while moving;
set glass on a safe surface.

it
a3
(i
*

Section 1, Chapter 1:
After Set-Up
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12. The next step you
will remove the
PLAYFIELD
GLASS & BACK
GLASS to access
the inside of the
cabinet &

Backbox.

a.
-
-

Q
h

-
iy
2o
<

Gec. 1

" After the BACKBOX is in

the UPRIGHT POSITION, Shobter
locate the 5/16” HEX KEY. Rod
While inserted, rotate KEY , Adto
with a 3/4 turn until latched CoinDoor]  ‘aunger

& locked. l.ock

NOTE: KEYS are tied to the Shooter Rod* (if
equipped) or taped to the Playfield Glass (if
equipped with Auto Plunger Button). Remove
keys. One (1) set of keys opens the Coin Door,
the other set is used to unlock the Back Glass to
gain access to the White Star Board System.

14. Through the open Coin
Door, remove the RETAIN-
ING RING at the rear of the
CASH BOX and open.
Remove the PINBALLS &
the PLUMB BOB from the
SPARE PARTS BAG.

{Save the other spare parts in cabinet).
Install the PINBALLS by
placing them on the play-
field so they can rolf into the
Cuthole Ball Trough

Plumb
Bob

15. Install the PLUMB BOB on
the Hanger Wire & tighten
the Thumb Screw.
Loosening the Thumb
Screw & lowering or raising
the PLUMB BOB makes
the Games Tilt Function
more or less sensitive.

Remove the PINBALL GAME MANUAL (stapled to
side of the left wall of the cabinet). Review Section 1.
Chapter 1, which describes how (o lift the playfield to
access the Plumb Bob Tilt Assembly. The manual
gives you all the important information you need to
prepare for final set-up and other important information
(such as Parts, Diagnostics, Schematics and more...).



for Transporting

For more Backbox details & part numbers, see Section 4,
hapter 1, Backbox Assembly, Pages 50-51.

How to Secure the Back|se}

Step 2.

Carefully pull the
Backbox forward into
the "down" position.

1 "985

Ensure Cables do not
Step 3. bind, pinch or are being

pultle 'ttligBm' kr:)and—Feed

out wi ackbox so
The top of the Backbox will c e not tight.
rest onpthe Pinball Side Armor. ables ar t tight
Strap or tie down the Backbox
to keep from "bouncing” during
transport.

dn-4eg Jeyy

fockwise)

VI 207772000000 00diiniiiinuiiiiniuen gy
Leg Leveler Adjustment

On a LEVEL FLOOR, this cabinet is designed to automatically have a 6.5° pitch without adjusting levelers.

[[—I—L— ] Attach the four (4) Leg Assemblies to cabinet corners =
with the eight (8) leg bolts provided (See Sec. 4, Chp. 1, ‘I
Cabinet - General Parts & Switches, Page 52). é Cabinet Leg
7
Start adjustment with the leg levelers turned all the way Z
Bﬁble in. View the bubble in the level provided on the right ?
Bubble Level side wood rail. Adjust the front or rear levelers as 2
the wood ai necessary to cause the bubble to float between the two [
ghextlothe. Bubble (2) black iines. Use a pinball to roll down the center of
’ should be ; ; i ; 2oy
between, the playfield for side-to-side leveling.
lines. YOUR PLAYFIELD PITCH IS NOW AT 6.5° AS
W REQUIRED FOR PROPER GAME PLAY!
For custom adjustment greater than >6.5° can be acheived by turning out the rear leg leveler(s), Leg Leveler
however, it is not recommended. the way .

YZZIZIZ 1282722000020 000000 0dddipidiiiiiiiiniand

Easy Access Service System - 3 Positions
With the front molding & glass removed, carefully lift the playfield (take care when using the Bottom Arch to hoist).

Positions 1 & 2

When lifted high enough, the Playfield Support
Slide Brackets (Fig. 1A) can be seen & can clear
the cabinet front. At this time, pull the playfield
toward the front of the cabinet, checking that the
mechanical components clear the cabinet front, then
rest the playfield on the Playfield Support Slide
Brackets at the front channel of cabinet (Fig. 1C); Cgupport sie
Or, the Prop Rod (located on the right inside of
cabinet) can be used by positioning the Prop Rod end into the receiving playfield hole (Fig. 1B).

Position 3

With the playfield at rest, hold the sides & pull toward
the front of the cabinet (approx. 6" to 8"), until
resistance is felt from Edge Slide Brackets stopping
against the Slide & Pivot Support Brackels located
on either side of the cabinet (Fig. 2A). At this time,
swivel the playfield toward the Backbox, then rest on
the top edge (Fig. 2B & 2C). I Supper™

Section 1, Chapter 1:
After Set-Up
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Game Operation & Features

Start of Game Features During Game Features
Starting a Normal Game Feature Mode & Combination Shots
Insert coin(s). The game generates a sound for the Features are lit on the playfield and started by

first coin & for each subsequent coin with the display completing certain shots ():a.g. completion of Target
indicating the number of credits posted. Press the Banks, Orbit(s), Ramp(s) and/or any combination of
Start Button and a start-up sound is produced, and the shots).

the posted creditg are (reduceg by ontla. %ugsequent
players can be added (up to 4 can play!) by pressing P |
the Start Button before the end of ball 1 (with Multibal

sufficient credit in the game). Multiball is started after completion of certain features.
Multiball may vary with the amount of balls used

The display now indicates the player or # of players depending on game style. a
selected from the total depressions of the Start o
Button. The displaysizdicate? the bﬁll in plag/, and a Replag Feature @
ball is served to the Shooter Lane. An introduction is : .

shown followed by Skill Shot Graphics and/or instruc- Replay awards are given as the_|p|_ayer exceeds a High g
tions. Pressing the Start Button after ball 1 of any Sﬁﬂrghg‘f'g“”{‘g gA""me glayb fhlslfgnct?Eﬁj-}JSted a
player will start a new game (if credits are available), wi j- 3, Replay Awards (Default = ). -

Players exceeding the High Score Levels can receive:

but only if the Start Button is depressed for 2-3 CREDIT. EXTRA BALL 4
. : . . v " , , or SPECIAL. Adjustto
seconds. This delay is to avoid accidental "re-starts NONE if a replay award is not desired.

of a game. (Note: Any partial credit remaining during
2game_ play after the end of ball 1, or power down, will
e eliminated.) End of Game Features

Starting Team Play (Doubles!) Game Endings

Team Play is a four player game. The totals for players ~ When all player(s) have played all balls (including any
1 & 3 (Team 1) and players 2 & 4 (Team 2) are Extra Balls), the game ends. If power is interrupted
displayed individually as well as the combined score during the course of a game, it will end that game (see
for both teams. Team Play only works in a 4-Player Starting a Normal Game). Closure of the Plumb Bob
game. In all other cases, the individual scores are Tilt Switch according to the number of tilts set, Adj. 13,
shown. Tilt Warnings (Default = 1) or prolonged closure, will
end the current Ball-In-Play. Closure of the Slam Tilt

Switch on the Coin Door ends the current game(s).

N
3
D

p

Starting League Play

After credit is posted, while holding in the Left Flipper Match Feature
Button, press the Start Button. League Play has

now begun. The differences between Normal Game At the end of each ball, earned bonuses are collected.
Play and League/Tournament Play are: There is no At the end of the last ball of a game (including any
"auto-percentaging” (awarding extra balls, specials, extra balls, if applicable), earned bonuses are col-

etc. to players with very low scores on the second or lected, then the system produces a random 2-digit
third ball). Mystery Features are awarded in a set number (a multiple of 10; 00 to 90). Matching the last
order rather than random in Normal Game Play 2di 'ItS of the" playerS score with thIS number awards a
Percentage Game Features are not automatically credit. In Adj. 11, Match Percentage (Default = 8%)
advanced as they are for the Regular Play Features. can be changed from 0-10%. Changing the

percentage to 0% displays the "Match Animation” at
the end of the game, however, will never match nor
award anything. Changing this adjustment to OFF will
not display the "Match Animation” nor award anything.

Entering Initials/Name

If player achieved a new high score in a game or
acheived a special feature (if given) the player may
enter 3 Initials. In Adj. 32, High Score Initials
(Default = 3 Initials) can also be changed to 10-Letter
Name. Use the Flipper Buttons to choose a letter or
character as seen on the Dot Display. Hitting the Start
Button locks in the letter or character and proceeds to
the next letter. The game then proceeds into the
Game-Over Mode and then to the Attract Mode.

Note: Adj. 34, Custom Message (Default = ON) can
be displayed during the Attract Mode; enter letters in
the same fashion.

For more details with Adjustments, see Sec. 3, Chp. 4.
Continued Next Page.

SN
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Auto Percentaging

This game is equipped with Auto Percentaging, Adjustment 1, Replays: Fixed/Auto (Default = 12%, adjustable).
The Replay Percent is automatically adjusted or you can set a Fixed Aeplay Score. Four levels may be selected.
Adjustments allow awarding of a "CREDIT" (or your setting) as each level is exceeded. This can be adjusted with,
Adj. 3, Replay Award (Default = Credit). With the Autopercentage Feature, if the actual replay percentage is
higher or lower than that desired, the game will automatically adjust for the new recommended percentage
score(s). You may choose to make a different "score-to-beat" adjustment; this is done by utilizing Adj. 2, Replay
Levels. For more details with Adjustments, see Section 3, Chapter 4, Go To Adjustments Menu.

Instruction Card

Below is a COPY of the Game Instruction Card (SPI N2: 755-5175-00 USA) which is included with every game.
if your card is lost or damaged, simply COPY this page and cut out the Instruction Card as a temporary replace-
ment until a new card is ordered.

For more detailed game rules, visit our website @
www.S8ternPinball.com and click on the
"MONOPOLY®" or "Game Archive"

Pop Bumper Link.

FOLD f
HERE !

OBJECT: Own it a //Collect as much property as possible. | 3
SKILL SHOT: The WATER WORKS 85 hole callects Skill Shot. N it
COLLECT PROPERTY: Shoot for the ROLL & COLLECT area when lit. This will move you
around the board & collect the property you land on. When you collect any property watch the display
for instructions on how to play that mode. ROLL & COLLECT |S RE-LIT on the RIGHT RAMP.
EXTRA BAL.L: Extra Ball is awarded by getting the ELECTRICé@ECOMPANY to a high power %.

The upper POPS (Bumpers) raise the ELECTRIC COMPANY'S power.
BONUS X: Awarded on outer loop shots when lit, or when completing the @ . lanes.
i MULTIBALL: Advancing around the board to 5L lites LOCK. LOCK 2 balls by shooting for the
! CENTER RAMP. Then start MULTIBALL by shooting up the RIGHT RAMP.
CASH GRAB: The LEFT RAMP closes the bank door. Hitting the closed door spells "B-A-N-K". This

starts CASH GRAB. IN CASH GRAB, ALL RAMPS AWARD BIG POINTS!
JACKPOT: While in MULTIBALL shoot for the LEFT RAMP or the ELECTRIC‘@COMPANY.
CHANCE: Shoot for the left CHANCE ? CARD scoop

when lit for random awards. *

Note to Beginners: To score better, shoot at the ((FLASHING SHOTS)) !/

Be sure to LAGK UP at the Dot Display for instructions when possible.

| The TRAIN §f RAMP RE-LITES JACKPOT.
HINT: Collect all the property to play LAND GRAB!

© 2001 Hasbro, Inc. All Rights Reserved. ® Denotes U.S. trademarks. SPI PARTN®: 755/ USA
Licensed by Hasbro's Consumgr Products. Manufactured by Stern Pinball, Inc. 755-517504
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Service Switch Set (Red, Green & Black Buttons) Access & Use

The Service Switch Set provides access for three (3) Inside Coin Door '
functions available for your use. They are Volume S T
Menu, Service Credits Menu and Portals™Service '

§ The Plagfiald Power

Menu. All are accessed separately depending on which Interlock Switch

colored button (Red, Green or Black) is pushed first. must be pulled out,
Red G if Coil & Hashlamp
sreen B!ack Testing.

' emor Protect
'] " guitch is disabled
&1 when the Coin Door

: 2ty E s is open (required for
G QA k| _any changes...)

To access any of these three (3) functions you must first open the
Coin Door (see pictorial above) with the Game in the Attract Mode
(not already in any Function or Menu stated below).

Function 1, Volume Menu

Pushing the Red Button first, enters the Volume Menu. While in
this Mode, to DECREASE the volume, hold down or depress the

. Red "LEFT" Button until desired the volume is achieved; to
INCREASE the volume, hold down or depress the Green "RIGHT"
Button until the desired volume is achieved.

? Note: Pushing the Left or Right Flipper Buttons operates the same as the Red
[ or Green Buttons of the Service Switch Set, while in this Volume Mode.

Set between 0 and 31; 15 is the Factory Default. Once your
adjustments are made, this menu will automatically exit a few
seconds after the last button depression.

Function 2, Service Credits Menu

Pushing the Green Button first, adds Service Credits (will not
affect your audits as "paid" credits). This is useful for the technician
to test the game in regular play without affecting the game audits.
Each depression adds 1 credit; up to 50 credits can be applied.
Adjustment 15, Credit Limit, (Default = 30) determines this,
however, it can be changed from 04-50; see Chapter 4 of this

' Section for details). Once your credits are added, this menu will
automatically exit a few seconds after the last button depression.

“Od{u] nuUdBN°°*

Note: This function is disabled if Adjustment 33, Free Play, is set to YES. The
Service Credits are limited to the Credit Limit in addition to any paid credits present
in the game (e.g. If the Credit Limit is 30, and there are 8 paid credits present, only
22 Service Credits can be applied.).

Function 3, Portals™ Service Menu

Pushing the Black Button first, enters the Portals™ Service Menu.
Once in, move through the menus and sub-menus by pushing down
. or depressing the Red "LEFT" or Green "RIGHT" Buttons.

Note: Pushing the Left or Right Flipper Buttons operates the same as the Red
or Green Buttons of the Service Switch Set, while in this Service Mode.

Select or activate the Icon chosen (the Icon will be "flashing”) by
¢ pushing down or depressing the Black "ENTER" Button.

Note: Pushing the Start Button operates the same as the Black Button
of the Service Switch Set, while in this Service Mode.

Please read the remainder of this Chapter for more information on the Portals™ Service Menu. The remaining
six (6) Chapters of this Section explains all Icons & Menus in detail. Read! Read! Read!

S
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Important: The Dual Switch Bracket holds the Playfield Power Interlock & Memory Protect Switches. |t is
located just inside the Coin Door frame (see pictorial of the Coin Door on the previous page). The Button Switch
at the top is the Playfield Power Interlock Switch. It must be pulled out for electro-mechanical device testing or
diagnostic purposes (this is required). If this button is pushed in, the Playfield Power is diasabled while the Coin
Door is OPEN. The Button Switch at the bottom is the Memory Protect Switch. It is enabled while the Coin
Door is CLOSED; meaning any adjustment changes that are made will not be written to memory. |If changing
adjustments is required, ensure the Coin Door is OPEN to disable this switch, thus allowing for desired changes.

How to Use This Section

This section will cover all functions available in the Portals™Service Menu in a Step-By-Step process. This
section is divided into chapters which coincide with the MAIN MENU. The following pages in this chapter will
instruct the operator on how to move through the menus. It's simple, easy and fun to use!

To get into the Service Menu Mode review "Function 3, Portals™ Service Menu" on the previous page. Push
down the Black "BEGIN TEST" Button to begin. Looking at the Video Display you will momentarily see the

introductory screen "Service Menu" with a satellite flying from right to left pulling a banner "Portals©m" followed
by the MAIN MENU:

PORUELS

TH

Use the Red "LEFT" & Green "RIGHT" Buttons (or Left & Right Flipper Buttons) to move the selected Icon
left or right, and the Black "ENTER" Button (or Start Button) to activate the selected Icon. The use of the
Service Switch Set (Red, Green, & Black Buttons) is required in Switch Test or Active Switch Test, as the Start
& Flipper Buttons are a part of this test.

The MAIN MENU now appears with the "DIAG" Icon (DIAGNOSTICS MENU) flashing:

HOT |JRESET

As the operator views the Menu Screen(s), the MeRe MORE symbols indicates that there are more /cons to select in
each direction. The /con selected will blink. Pushing the Black "ENTER" Button (or Start Button) will select the
Icon and the Menu Screen will change to the menu selected. Select the "PREV" /cons to move backwards
through the menu levels. Select the "QUIT" Icon to completely exit the Service Mode.

View the Portals™ Service Menu Icon Tree on the next pages for a complete overview of all menus used in this
system. View the last chapter (HELP) if more information is required. Selecting the "QUIT" /con with the Red
"LEFT" or Green "RIGHT" Buttons (or either Flipper Button), then pressing the Black "ENTER" Button (or
Start Button) will exit the Service Mode. This applies to the large and small "QUIT" Icons.

The chapters in this section, which coincide with the MAIN MENU, will also provide more detailed information
which could not fit in the display. Use both the manual and the display to help customize, troubleshoot and/or
diagnose faults, if any.

Section 3, Chapter 1: ;
Portals™ Service Menu Introdu cion

O
5
ol
£
=
o
Q
=

Sec. 3



pepinroud # [eao] ou;

ARUnoo JuaIBlIp §i 10
1S3L NI SHIANOINA-008-| SNLIVLS Q13AIdAYd 1S31 NI 1S3 L NI
4 4 4 4 4
1831 AVd # ANOHd sldav HONOWL 11va SdWY1 HSY1d DN3IW diAY1 NN3W 1100 NN3W HOLIMS
NI938 J0OIAY3S NVIOINHOAL dv3to 1631 01 09 0l 09 01 09

m

‘2 Joydeys ‘g "09g ‘lenuepy
BUIBY) JUBLIND 83UBI8PY

NNIW
SJILSONIVIO

nuay sansoubeig oy 09

433 13

dHH
i
L

dnoin dnoig dnoig
19591 S1 pajulld ‘painbai s ‘painbai s\ oyvedg swen 0118U8Y) sWer) sBujuies swen
$8(doD JO 5N wswdinbg feroeds  juswdinb3 [eloads jopny isi joupny isi joupNY ISt
4 4 4 4 A 4
d3iLlNIud 1NOINIdd 1NOLNIYd NNIW Y31INIbdd slany sliany slianv
13534 TiNd 01N 0l 09 ®AT0dONOW ‘I'd’8 SONINYY3

‘g 1sidey)) ‘g "0eS ‘enuepw
SWES JU3LIND 92usISIRY

‘g Jaidey) ‘g '09S ‘[Enuely
Bwier) JUBLND aduBIBRY
NN3IwW-ans
dILNRid

nuaps sUpNy 01 09

ROz

il

(opo 0By 0} oeg) (spop 10BIMY 0} Yoeg) abessapy woisny dnoig dnoig
A3ITIVLSNI A3TIVLSNI G3TIVLSNI Q3 TIVLSNI ‘v€ wausnlpy oyoedg swen oLBUSY) sWen)
1s3N03d 183N034 1S3N03d 1S3N034 0} 8800y 103.1Q jo uswisnipy 1s| 10 awisnipy 1st

4 4 4 4 4 4 4
13834 811dnv 3Wv9 gLianv NIOO 13534 4vis J9VS63IN SININWILIShravy SINIWLSNIQY
Ad0L0Vvd 13534 1353d W14 WOLSNJ ®AT0dONOW I'd'S

r| ‘g Jaydey) ‘g 089S ‘BnuBy
BUWIBK) JUBLIND 30URIBJRY

'y seidey) ‘g 098 ‘lenuBy
BUWIBD) JURLIND BOUBIBRY

HInd

a4

SININISnray

nuay sjuawisnipy of 09

NUBY 19S9Y 0] 09

‘g Jeideyn ‘g 098 ‘BNUBKY
BUIBY) JUBLIND 80UALRIRY

oo ¢ s vovemere LRkl B A e 538N 3WVo
) o} abed eu sy} mmm ) *
N3340S NOIS5838 Jigvl NNIW NNIN NNIN NN3IW
d13H SIH1 jsnd 13634 SINIWLEBNIQY sllany SOIL50N9VId
01 09 1no 0l 09 0Ol 09 0l 09 01 09 0l 09

u319g dj9H 0L 09

LN

awey) |lequid [ElelTelN[eld]



HeyD Mol (requid Ig llequid g ul XU 109[8S 'snojaald 109)9s ———
U IoD Mau 10918s 1100 3S1Nd 10 anjea pake|dsip 10 anjeA pafeidsip M ¢
0} UoyosIes (10D ANI {+) ANIWIHONI {-) INW34O3a N - =
=1 el yn 1S3LNI 1S3LNI 1S3LNI 25
1t t t 7 t 1831 HOLIMS || 1831 HOLIMS 1531 \\
snuapy Heyn LINn Aedsip 159} 1HDIY 10 1437 10 d31vo1Q3aa JAILOV HOLIMS
MOI4 /BquId I Ul TRdif= eung Jo pelosjes pIemio} piemyoeq
STA 1O ON Jamsuy ALl ‘mw (bumvHa)  (erennoe onop ono d3d 2 seideu0 ' 995 ‘nui
15595 ojewsos o) NN /IXaN  /SNOIA3Hd 1JH L5l oueovoimcovomey
NUa 90IAISS a8y} MaIA 8y} 0} 09 3y} 01 0o -
STeHod 1IN0 = . g |
"RET n3ad aro JHOK - FHOH. 3 e ....._.hl_
| 343 8yl 0} 8y 0}
nusw jualnd @ nusw .@ Su0o| JHOW SUOd| IHOW
Jo usBIog SNOIA3Hd sereoIpUl SayeoIpuj
d13H 0} 09 0} %0eq 09 SU0Q] UOWWIOY
‘A Xo) V3D V3D }o huewuing 1S3LNI 1S3 NI
4 4 4 4 4
14YHO MO1d 1dvHO MOTd RIVHO MO1d 1831 1100 1831 1100
dAV1 HOLIMS 1100 ONITOAD J19NIS

— — NN3W-ans
‘2sadeyn g 0os ‘erueny | NNIW-8NS

1631 dWV1
N\
~
nUSW op12335 SWES 0L 0D 1S3LNI 1S3aLNI AS3LNI 1S3 NI -
-
'

nuayy dwey ol 05
1 4 L 3 L 4

TvaNnId *014103d8 1831 XI4LlYW NI Ndng 1831 4IPlvids YIAO0NM
ua ATOdONOW 10d NI93d / ANNOS 14

d0d

=3l

; ‘g Jeidey) ‘g roeg ‘lenuepy
: m -I-I1 BWED) JUBLIND BOUBIBRY

iz $1LS0NIYI

nuajy sosoubeig ol 0o

50 ) P Ta] B JAD L3l omesmsme
NNIW-8Ns NNIW-ans
G LUVHO MO L= 1831 1100
: Snuay liequid g I nuaw {100 04 09
1S3LNI 1S3ALNI LSIL NI 1S3LNI 1S3ALNI 1S3L NI 1S3LNI ”
A 4 A A A ) 4 |
1831 1531 1831 1831 dWVT 1831 AWV SdWV1 11V 1831 dWv1
"00 01410313 || sXHOM d3Lvm || 4000 diNvE NWN100 MO 1831 F10NIs
. . swen Em“:ms mup._m._ﬂwm |
| AH4 100 mod 1T JHO | “octmees




*0JjuU] NUBI\"** :© "08§

Portals™Service Menu Example

This example will demonstrate activation of Icons in the DIAGNOSTICS MENU. The example will show activation
of the "SW" Icon (GO TO SWITCH MENU). In this menu, the switches can be tested individually and also all active
switches can be tested. Use the same technique to access all the Icons in the Portals™Service Menu. Follow
Portals™Service Menu Icon Tree on the previous pages as a guide to help navigate through the entire system
(Also, go to the chapter in this manual explaining the icon(s) selected.).

If the display is in any other menu other than the MAIN MENU, use the Red "LEFT" & Green "RIGHT" Buttons
to select the "PREV" Icon and press the Black "ENTER" Button to activate the ICON thus moving back to the
previous menu. Do so until MAIN MENU appears.

Chapters 2 through 7 will cover all menu items within the Portals™Service Menu. The /con is shown preceding
the text. Find the Icon in the Portals™Service Menu by navigating with the Red or Green Buttons. Each chapter
started is from the MAIN MENU. Within the chapter, the sub-menu’s will be covered sequentially with their
explanation & function. If the operator “gets lost", select and activate the "PREV" /con until the display indicates
MAIN MENU. For more help, see Chapter 7.

‘ The "MORE" symbols are indicating that "more icons" are available which don'’t *

appear in the display and which way to move the selection to view the Icons.
MORE MORE

Important Note:

Exit any sub-menu and return to the MAIN MENU by selecting & activating the "PREV" Icons.
3331 If no Icons appear in the display because of a testing function or special display (e.g. Help,
FREN| Schematic Display, etc.), press any service button to exit to the previous menu or sub-menu.
Selecting & activating the "QUIT" Selecting & activating the "HELP" /con will show
OO fcon from any display will exit the i a help screen. (An explanation of each
DU T Service Session. HEL P Mini-Icon at that level will cycle continuously
until any active button is pressed.)

Example: From the MAIN MENU, use the Red "LEFT" or Green "RIGHT" Buttons to select the "DIAG" Icon (Go
TO DIAGNOSTICS MENU).

ADT |JRESET

The DIAGNOSTICS MENU now appears with the "SW" Icon (GO TO SWITCH MENU) flashing. Press the Black
Button to activate this icon. This will bring up the SWITCH TEST MENU.

Section 3, Chapter 1:
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The SWITCH TEST MENU now appears with the "TEST" Icon (SWITCHTEST) flashing:
Press the Black "ENTER" Button to activate this icon. This will bring up the Switch Test Display.

HCT HEL

S
S
[Sram)
£
=2
o
Q
=

All switches can be tested one at a time (When possible, use a pinball to close any playfield switches; rolling the
ball at Stand-Up Targets or over/under switches is suggested. Use finger for all non-playfield switches.) As each
switch is closed, the respective Switch Matrix Grid Position (1-64) will be lit. To view the schematic for the switch
selected, press either the Red or Green Button to select the "DRAW" Mini-icon. Press the Black Button to
activate this Mini-lcon; do so while the switch is momentarily closed. This will bring up the Switch Schematic
Display. The display describes the switch in the Switch Matrix which includes the name of the switch, the Return
(Row) Wire and the Drive (Column) Wire, drive transistor, and the "Pin-Outs" from the CPU/Sound Board.
Activating the "DRAW" /con when a switch is not closed, will give the generic switch schematic as shown below.

LPU-5SHD

Sec. 3

While in Switch or Active Switch Tests, the Flipper & Start Buttons are deactivated. Use the Red "LEFT,"
Green "RIGHT" and/or Black "ENTER" Buttons to select and activate the "MINI-ICONS" at the bottom of the
display. In Switch Test, if the "Left Arrow" or “Right Arrow" Mini-Icon is activated, the display will go to the previous
tests (Active and Dedicated Switch Tests). Use either the Red or Green Button to change the selected ICON to
"PREV"Mini-lcon. Press the Black "ENTER" Button to go to the previous menu.

Note: In Dedicated Switch Test, the Flipper & Start Buttons are to be used instead of the Red, Green & Black
Service Buttons, as these buttons are deactivated for this test.

Exit out of the sub-menu by activating the big "PREV" Mini-icon in the menu. This will bring up the DIAGNOSTICS
MENU. The Switch Test Session is now complete. See the next page about exiting the Portals™ Service Menu.

Section 3, Chapter 1: ?
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Exiting the Portals™8ervice Menu

All Icons will be covered in the chapters of this section with the exception of the "QUIT" Icon, in the MAIN MENU.
Both the large and small /cons if selected and activated, will exit the user from the Portals™ Service Menu. The
display will return back to the ATTRACT MODE! To re-enter the Portals™Service Menu follow the instructions at

the beginning of this chapter.

If more help is required, see Chapter 7 of this section, and view the various help displays in the game.
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Chapter 2 of 7

Go To Diagnostics Menu

Special Note: Ifthe display flashes "OPEN THE DOOR" the game is indicating that memory has been
corrupted. This is caused be either failure in memory (e.g. batteries are dead and/or faulty RAM) or upon installa-
tion of updated version of game code. Opening the Coin Door will initiate a Factory Restore (Reset), by opening
the Memory Protect Switch. Check battery voltage at VBATT Test Point on the CPU/Sound Board.

Overview

The Portals™Service Menu System provides tests for sounds, display, lamps, switches and coils. Each feature
may be tested manually or automatically after entering the Portals™Service Menu (see Chapter 1 of this section).
Select the "DIAG" Icon from the MAIN MENU to go to the DIAGNOSTICS MENU. The automatic tests (e.g.
Cycling Coils, Test Flash Lamps) may be used for a quick verification of automatic test functions and the
manual tests (Begin Play Test, Single Lamp / All/ Row / Column Tests, and Game Specific Test(s).) may be
used for troubleshooting. All /cons and there usages are explained throughout this chapter.

During game play, activation of switches and operation of coils with associated switches are monitored. If the
CPU/Sound Board does not detect a switch transition ("Stuck Open" / "Stuck Closed") for 50 games, it is
considered faulty. When operation of a coil should close or open a switch and does not, the coil is considered
faulty. In the Attract Mode, faulty switches and coils (if any) are reported (Select the "TECH" Icon, Technician
Alert, from the DIAGNOSTICS MENU). Note that reporting of an unused switch does not constitute a problem
and that a bad coil could mean that the associated switch requires adjustment.

A CAUTION: Remove pinballs from the Ball Trough prior to lifting the playfield for servicing. This can easily be
done in the Portals™Service Menu System. Select the "DIAG" Icon from the MAIN MENU to go to the
DIAGNOSTICS MENU. Select the "CLR" Icon to enter the CLEAR BALL TROUGH MENU. Select the "RUN"
Icon & press the Start Button to remove one ball at a time. This is also useful to retrieve one ball for game testing
in Begin Play Test & Game Specific Test. Important: The Power Interlock Switch must be pulled out.

GO TO DIAGNOSTICS MENU

With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button.
Select the "DIAG" Icon in the MAIN MENU with either Flipper or Red "LEFT" & Green "Right" Buttons
! (upon entry of the Portals™Service Menu, the system defaults with the selection of the "DIAG" Icon
flashing) and press the Start or Black "ENTER" Buttons. The DIAGNOSTICS MENU appears.

* The "MORE" symbols are indicating that “more icons" are available which don’t *
appear in the display and which way to move the selection to view the /cons.

MORE MORE
Important Notes:
Exit any sub-menu and return to the MAIN Selecting & activating the "QUIT" Icon from
MENU by selecting & activating the "PREV" any display will exit the Service Session.
i Icons. If no Icons appear in the display
because of a testing function or special RUIT
SET display (e.g. "Help"), press any button to exit. EBTY
Selecting & activating the "HELP" Icon from FE [In Diagnostics, selecting & activating the "-" or
any display will show a help screen. (An “+" lcons moves test forwards/backwards.
HEL explanation of each Mini-Icon at that level will ~ [EIIH] Selecting & activating the "RUN" /con repeats
E==2 cycle continuously until any active button the test on the coil or flash lamp left off at.
[ ispressed.) HAFE Selecting & activating the "ARROW" Icons

moves between tests in the sub-menu.
fEAL Selecting & activating the "DRAW" /con will
show the schematic for that switch or coil.

Some tests require navigation through the menu(s) and selection of the /cons with ONLY the Red "LEFT," Green
"RIGHT" and Black "ENTER" Buttons. This is required in Switch & Active Switch Tests, as the Flipper &
Start Buttons are a part of the test.

In Single Coil Test, Cycling Coil Test, Test Flash Lamps, Clear
@] ) F Ball Trough, Begin Play Test & Monopoly Tests Menu’s,
TEST | cve | FLASH @ LAY H. I'*I. the Power Interlock Switch (inside Coin Door) must be pulled out.
=2 (See Access & Use in Chapter 1 of this section for the location.)

If the Power Interlock S8witch is not pulled out, all electro-mechanical devices
(such as Coils) cannot be tested (20v & 50v DC power is disabled). Closing the
Coin Door will automatically reset this switch.

N
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TEST

Go To Switch Menu

From the DIAGNOSTICS MENU, select the "SW" Icon with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. 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 Test Menu
consists of three (3) parts: Switch Test, Active Switches, and Dedicated Switch Test.

Note: The Flipper & Start Buttons are deactivated during Switch Tests.

Switch Test

To initiate, from the SWITCH MENU, select the "TEST" /con with the Red or Green Button & press the
Black Button. In Switch Test, close each switch and observe the display. The display will describe the
switch in the Switch Matrix, which includes the switch name, Return (Row) Wire, Drive (Column) Wire and

the "Pin-Outs" from the CPU/SOUND Board. When the switch is closed, the information if displayed momentarily.
To view the schematic for the switch selected, press either the Red or Green Button to select the "DRAW"
Mini-lcon. Press the Black Button to activate this Mini-Icon; do so while the switch is momentarily closed. To
return to Switch Test, press the Black Button again.

HCT

Active Switch Test

To initiate, from the SWITCH MENU, select the "ACT" Icon with either Red or Green Button & press the
Black Button. I[f still in a previous test, select the "PREV" Jcon to return to Switch Menu or selecting
either of the "ARROW" Icons will move through the tests. If any switches are stuck closed (or made from

the presence of a pinball), the display sequences through the Switch Names, Return (Row) Wire, Drive (Column)
Wire, Drive Transistor, Part N9, and the "Pin-Outs" from the CPU/SOUND Board. This cycle continues until all
switches are cleared or until the test is exited.

)

DED

Dedicated Switch Test

To initiate, from the SWITCH MENU, select the "DED" Icon with either Flipper Button & press the Start
Button (The service switches are deactivated during this test.). The display will describe the switch
which includes the Switch Name, Return (Row) Wire, Drive (Column) Wire, Part N2, and the "Pin-Outs"

from the CPU/SOUND Board.
SWITCH MATRIX GRID & DEDICATED SWITCHES

D iode O a
D iH Q 2: Q2 3: Q3 4: Q4 5: Q5 6: Q6 7 Q7 8: 08 Ground
= 0 GRN-BRN GRN-RED GRN-ORG GRN-YEL OGRN-BLK GRN-BW GRN-VIO GRN-GRY BLK
Q Re CN5-P1 CN5-P3 CNG-P4 CNG-P5 CNG-P6 CN5-P7 CNG-P8 CN5-P9 CNB-P1, -PHl
. ™) S S e —————————— ey ryyy e ————
1; U400 J LEFT LEFT BANK LOWER UPPER 1 u206 | #1 LEFT
BUTTON (UK | CHANCE TOP RIGHT OPTO BOTTOM LEFT LEFT FLIPPER
WHT-BRN [l onLY) SCOOP LANE (A) ORBIT 1) POP POP OUTLANE ORY-BRN  § BUTTON
CN7-P9 o0 Cabinet side On Assembly 23} Undor Playfiold Under Playfield On Assembly On Assambly On Assembly Under Playfield CNB-P2  [incatinet side D91
v 2: U400 | 418 MIDDLE BANK LOWER UPPER LEFT 2: U206 [ #2LEFT
COIN RAILROAD TOP ELECTRIC OPTO RIGHT RIGHT RETURN FLIPPERE.O.S
WHT-RED SLOT RAMP LANE (B} COMPANY 2 POP popP LANE GRY-RED {End-of-Stroke)
CN7-P8 On Coin Door Above Playield Under Playfietd  [E3 On Ascombly Py On Assembly PY On Assembly On Assambly %Y Under Playfistd E CNB-P3  Jon Fiipper Assy.
3: U400 §6TH 4-BALL RIGHT DICE BANK LOWER UPPER a; U206 { #3 RIGHT
COIN TROUGH TOP EJECT OPTO LEFT BOTTOM LEFT FLIPPER
WHT-ORG | stoT #1 LANE{C) LANE 3 POP POP SLINGSHOT GRY-ORG [ BUTTON
CN7-P7 On Cain Door On Assembly Under Playtiold R Under Piayfield On Assombly Y| On Assombly  [FI] On Assembly On Asgambly CNB-P4  Jincabinat side
4: U400 J RIGHT 4-BALL LOCKUP BANK 4; U206 [ #4 RIGHT
CON TROUGH 1 LEFT OPTO 100K DICE RIGHT FLIPPERECS.
WHIYEL [ sior 12 (TOP) ORBIT 4(R) STANDUP EJECT OUTLANE GRY-YEL | (End-of-Stroke)
CN7-P6 On Coin Door Pl On Assembly Undor Playfiold m Under Playtietd Y Under Playtiold  [IEEY on Assembly Undor Playfiold q CN6-PS on Flipper Asey.
5: U401 | CENTER TBALL RIGHT 5: U206 | % UPPER (Doubls-
COIN SLOT TROUGH LOCKUP WATERWORKS NOT RETURN FLIPPER  Stacked
WHT-GRN [/DBA #3 EJECT SPINNER USED LANE GRY-GRN J BUTTON  with DS,
CN7-P5 On Coln Door On Assembly Under Playtield On Assembly Jerd On Assembly ) under Praytiord I CNG-P7  [in Cabinot sido m
6: U401 JLEFT 4-BALL LOCKUP WWORKS 8 copP 6: U208 | #6 VOLUME
COIN TROUGH 3 MINI DROP j@l STANDUP START RIGHT {RED BUTTON})
wHT-BLU | stot VUK OPTO (BOTTOM) FLIPPER TaRGeT A x2 BUTTON SLINGSHOT ORY-BLU | nTest: LEFT)
CN7-P3  [onconboor R on Assombly  [EM Under Playtield On Assembly JreY| Undor PiaytietaJPTRY Cabinat From On Assembly CNB-P8  fon Coin Door
7 uaor IsH 4BALL LEFT 7. u2086 | #7 SERV.CRED.
COIN STACKING CENTER RAMP FREE SLAM (GREEN BUTTON)
WHT-VIO SLOT OPTO RAMP MID PARKING TILT GRY-VIO {In Test: RIGHT)
CN7-P2 On Gain Boar On Assembly On Ramp Asm. On Ramp Asm,  [JER Abova Playtield m On Coin Door CNG-P9  JJon Coin Door D87
8. u4ol [RGHT PLUMB 8. U206 | #8BEGIN TEST
BUTTON SHOOTER RIGHT BOB (BLACK BUTTON)
WHT-GRY [ (UK ONLY) LANE RAMP TILT GRY-BLK || (In Test: ENTER)
CN7-P1 o Cabinet aido [JY| under Playtiota TR On Ramp Asm._[TEY insido Cabinet CNG-P10 Fon Coin Door

Typical Switch Schematic & Wiring

[Column: Switch Drive Wire)

GRN-XXX

N.O.

Normally Open
Switch Terminal

{Row: Switch Return Wire)

Blocking Diode WHT'XXX
COM. N.C.
Common Normally Closed
Switch Terminal Switch Terminal

Note:
All Switches require
diodes. Some diodes are
located on Terminal Strips
OR Diode Boards (under
playfield) & not on the
switch itself.

Diode On

T erminal S trip

Diode On
D iode B card

Dedicated Switch 8chem.

Dedicated Sw. Inputs Ground

GRY-XXX BLK

ND. COM. 17
Normally Open

Common
Switch Terminal Switch Terminal

8ection 3, Chapter 2:
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Switch Matrix Grid DescriL)ﬁons with Part Numbers and Locations
in the Part Number Table shown & the Switch Matrix Grid (previous page).

The Switch locations correspond with the Switch N2

L

(@
g \yﬁ&!

N

L.egend Note:
[:I = Switches mounted above playfield.
- = Switches mounted below playfield.

DS: Dedicated Switches descriptions on previous page.
DOTS: Diode On Terminal Strip or DODB: Diode On Diode Board.

Note 1: Sw. 14/ Sw. 15 have both REC/TRANS on same board.

Note 2: For a detailed switch description, see Playfield - General
Parts & Switches, Pages 54-55.

Note 3: Switch sold only with Bracket.

Note 4: Switch Only; for entire Button Assembly, see Cabinet -
General Parts & Switches, Pages 52-53.

Note 5: Switch located infon Cabinet.

Note 6: Future Use.

Note 7: UK Only.

Section 3, Chapter 2:
Go To Diagnostics Menu

S 1ot Rﬁé” Switch Matrix Description I Part N2
Note: The ¥ Coin Switch (for Japan) is 180-5091-00
111101 LEFT BUTTON (UK ONLY) 180-5160-00
21112 4TH COIN SLOT 180-5024-00
3 11]3 6TH COIN SLOT (Future Use)
4 (14 RIGHT COIN SLOT
51115 CENTER COIN SLOT /DBA 180-5024-00
61116 LEFT COIN SLOT
71117 5TH COIN SLOT i (Future Use)
8 |18 RIGHT BUTTON (UK ONLY) 180-5160-00
9 /211 CHANCE SCOOP 180-5183-00
10} 22 RAILROAD RAMP. Sw. on Gate | 180-5087-00
11123 4-BALL TROUGH #1
121214 4-BALL TROUGH #2 180-5119-02
13j21(5 4-BALL TROUGH #3
1412186 4-BALL TROUGH BOT TRANS: | 515-5073-00
VUK OPTO BOT REC: 515-5074-00
151217 4-BALL TOP TRANS: | 515-5073-00
STACKING OPTO TOP REC: 515-5074-00
161218 SHOOTER LANE 180-5157-00
1713 {1 LEFT TOP LANE ( A) switch w/Rt. Brkt.
18|32 MIDDLE TOP LANE ( B ) sw. w/ Rt. Brt. | 500-6227-02
1933 RIGHT TOP LANE ( C) Sw.w/Rt. Brkt,
20314 LOCKUP 1 (TOP) Sw.on Brkt.w/21 &22 | 180-5178-00
211315 LOCKUP 2 switch on Brkt. with 20 & 22 | 180-5179-00
221316 LOCKUP 3 (BOT) $w. on Brkt. w/20 & 21 [ 180-5180-00
O D
/ 8 O D
251411 RIGHT ORBIT Switch w/ Rt, Brkt. | 500-6227-02
261412 ELECTRIC COMPANY 180-5186-00
27 14| 3 DICE EJECT LANE  switch w/Rt. Brkt. | 500-6227-02
2814 |4 LEFT ORBIT Switch w/ Lt. Brikt. | 500-6227-01
29(4|5 WATERWORKS EJECT 180-5187-00
30{4|6 WWORKS MIN! FLIPPER 180-5119-00
31147 CENTER RAMP Sw. on Gate | 180-5087-00
4 8 O D
33|51 BANK OPTO 1 (L) Transmitter Bd|
35| 2 BANK OPTO 2 220_5'21 8[%)
35153 BANK OPTO 3 ecelver 5d.
3654 BANK OPTO 4 (R 520-5210-00
O D
38 | 5 | 6 ity COP DROP TARGET 180-5158-00
39 7 LEFT RAMP MID Sw. on Gate | 180-5087-00
40 8 O D
41 LOWER BOTTOM POP
42 LOWER RIGHT POP 180-5015-03
43 LOWER LEFT POP
44 100K STANDUP 515-5162-06
45 SPINNER 180-5010-04
46 COP STANDUP X2 515-5162-06
47 FREE PARKING (STANDUP) 515-5967-06
48 RIGHT RAMP. Sw. on Gate | 180-5087-00
49 UPPER LEFT POP
50 UPPER RIGHT POP 180-5015-03
51 UPPER BOTTOM POP
DICE EJECT 180-5186-00

k1R START BUTTON 180-5174-00
SLAM TILT On Coin Door 180-5022-00
HANGER | 535-5319-00

PLUMB BOB TILT CONTACT] 535-7563-01
LEFT OUTLANE Switch w/ Lt Brkt. | 500-6227-01
LEFT RETURN LANE switch w/ Rt. Brkt. | 500-6227-02
LEFT SLINGSHOT _ Leaf Sw. X2 180-5054-00
RIGHT OUTLANE __ switch w/Lt. Brit. | gy s557 14

RIGHT RETURN LANE Sw.w/ Lt. Brkt.

(4]
N
- N--JO0 B0 (@I N NINBEN[NINNO D OO o oo,

RO (O (8 ([N [=] 0 N0 [l& [0 (N (& {00 [N O [ {8 (W [N [=

RIGHT SLINGSHOT  Leaf Sw. X2
NOT USED

NOT USED

180-5054-00
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~11Go To Coil Menu

B | From the DIAGNOSTICS MENU, select the "COIL" fcon with either Red "LEFT" or Green “RIGHT"
ColL Button and press the Black "ENTER" Button. The coils are listed in groups. Coils 01-16 are typically

High Current Coils (although Low Current Coils may be used in these positions & will be noted). Coils
17-32 are typically Low Current Coils. Flash Lamps are typically used in positions 26-32 (although may be used in
any position & will be noted), read Single Coil Test below.

i ’Single Coil Test

= To initiate, from the COIL MENU, select the "TEST" Icon with either Red or Green Button and press the
TE % 7| Black Button. Ensure the Power Interlock Switch is pulled out. Select either the "-" or "+" Icons. Start
with the "+" Icon to start the manual Coil Test from #1 (The test runs through all Coils and Flash Lamps

#1-#32 & AUX 1-3 (Auxilliary Positions are Optional UK Only). Press the Black Button on the "+" Icon, as each
coil is selected, the display will describe the Coil or Flash Lamp Name with the corresponding number, the wire
with colors, the "Pin-Outs" from the 1/0 Power Driver Board, the Coil Voltage & Gauge-Turns (e.g. 23-800). Press
the Black Button again to move forward in the test. To test and view a particular Coil or Flash Lamp, select the
"RUN" Icon and press the Black Button. Each time the Black Button is pushed, the Coil or Flash Lamp will fire
on the Playfield and/or Backbox, with the display indicating the Coil or Flash Lamp information. Continue with the
same procedure to run through the entire test.

Important: The Power Interlock Switch must be pulled out for this fest to function while the Coin Door is OPEN.

Cycling Coil Test

To initiate, from the COIL MENU, select the "CYC" Icon with either Red or Green Button and press the
CYC Black Button. If still in a previous test, select the "PREV" Icon to return to Coil Menu or selecting either

of the "ARROW" Icons will move to Cycling Coil Test (selecting again will return to Coil Test). The test
pglsgs eaéhcrggulsar Coil or Flash Lamp sequentially (cycling) on the Playfield and Backbox. The display indicates
"CYCLIN ILS."

w
8 Important: The Power Interlock Switch must be pulled out for this test to function while the Coin Door is OPEN.
W Coil & Flash Lamp Descriptions
: # | Type Coil / Flash Lamp Desctiptions # | Type Coil / Flash Lamp Desctriptions
o 1 |Coil | TROUGH UP-KICKER (VUK) (26-1200) 17 |Coil__| LEFT SLINGSHOT (23-800)
S 2 |Coil | AUTO LAUNCH (23-700) 18|Coil | RIGHT SLINGSHOT (23-800)
0o 3 |Coil | LOWER LEFT POP (26-1200) 19 |Flash | FLASH RGT RAMP TOP (#906 Bulb)
. 4 |{Coil | LOWER RIGHT POP (26-1200) 20 |Flash | FLASH RGT RAMP MID (X2) (#89/#906 Bulb)
= 5 |Coil | LOWER BOTTOM POP (26-1200) 21 |Flash | FLASH LEFT RAMP TOP (X2) (#89/#906 Bulb)
g 6 |Coil | BANK CLOSE (23-1100) 22 |Flash | FLASH LEFT RAMP MID (X2) (#89/#906 Bulb)
o 7 |Coil | DROP TARGET RESET (24-940) 23 |Fiash | FLASH LEFT RAMP BOT (#906 Bulb)

8 |Coi ER (23-800) 124 |Coil | (OPTIONAL COIN METER)

9 |Coil | UPPER LEFT POP (26-1200) 25 |Coil | WATERWORKS MOTOR (EX00159A)

10 |Coil | UPPER RIGHT POP (26-1200) 26 |Coil | ELECTRIC COMPANY (23-800)

11|Coil | UPPER BOTTOM POP (26-1200) 27 |Coil | MOTOR RELAY (DC RELAY BD)

12| Coil | CHANCE SCOOP (23-800) 28 |Coil | DICE EJECT (26-1200)

13|Coil | BANK OPEN (23-1100) 29 |Flash | FLASH RGT RAMP BOT (#906 Bulb)

14 Coil | UPPER FLIPPER [50V RED/YEL] (23-1500) 30|Coil | LEFT RAMP DIVERTER (32-1800)

15Coil | LEFT FLIPPER [50V RED/YEL] (22-1080) 31|Coil | RIGHT RAMP DIVERTER (32-1800)

16 Coil | RIGHT FLIPPER [50V RED/YEL] (22-1080) 32|Coil | TOP LANE UP/DN POST (26-1200)

See the next three (3) pages for the Coil & Flash Lamp Location Maps (corresponds to above tables),
Coils Detailed Chart Table & the Backbox I/O Power Driver Board Detailed Wiring Diagram.

Typical Coil Wiring

Anode (Non- 1N4004 Cathode
Banded(Qide) A B (Banded Side)

Power Suppl
Voliaggp v

.. L J

S

\\\\§\\

_

Note:
All Coils require diodes. Some diodes

s 0 O
are located on Terminal Strips (under Drive %\/g
playgo?‘l)t:j)e& not on the coil itself. Transistor // /////5
?:rminal ®
S trip =
3 Section 3, Chapter 2:
18 ST = Go To Diagnostics Menu




Coil & Flash La b Locations

oo
S

I@I
"y
S0

W

-
PRESS & HOLD N S PRESS 8 HOLD
FLIPPER BUTTON N 2 g 5 FLIPPER BUTTON |
FOR INFO A FOR INFO

sssss

Use the previous page and the following two (2) pages in conjunction with above Coil and Flash Lamp Maps.
Legend Note: The following Bulb Types are used for Flash Lamps:
EI = Coils and Flash Lamps mounted '

above playfield. #89 Bulb #906 Bulb
165.5000.89 (165900400
- = Coils and Flash Lamps mounted et
below playfield.
The following Coil is optional: The following Coils are for UK Only:
Section 3, Chapter 2:
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From the Main Menu From the Diagnhostics From the Coil From the Coil
in Portals™ m Menu @ Menu Menu
GO TO DIAGNOSTICS ,B_ GO TO COIL .E. GO 10 COIL GO TO CYCLING
MENU MENU TEST ColL8
COIL TE: cYC
COILS DETAILED CHART TABLE

Coil a-um),
or Bulb Part #

Power
Voltage

Power Line
Connnection

D.T. Controt
Line Connect

Power
Line Color

D.T. Control
Line Color

Driver

Dnve Trans-

High Current Coils Group 1

#1 |TROUGH UP-KICKER Q1 | VO Pwr.Drvr. [ BRN-BLK | J8-P1 | YEL-VIO | J10-P4/5 | 50voc | 261200
#2 |AUTO LAUNCH Q2 | O Pwr.Drvr. |BRN-RED | J8-P3 | YEL-VIO | J10-Pa/5 |50voc | 25700
#3 |LOWER LEFT POP Q3 | VO Pwr.Drvr. |[BRN-ORG| J8-P4 | YEL-VIO | J10-P4/5 |50voc | 261200
#4 |LOWER RIGHT POP Q4 | VOPwr.Drvr. | BRN-YEL | J8-P5 | YEL-VIO | J10-P4/5 | 50voc | 261200
#5 |LOWER BOTTOM POP Q5 | YO Pwr.Drvr. [BRN-GRN| J8-P6 | YEL-VIO | J10-P4/5 |50voc | 261200
#6 |BANK CLOSE Q6 | VO Pwr.Drvr. | BRN-BLU | J8-P7 | YEL-VIO | J10-P4/5 |50vnc | 231100
#7 |DROP TARGET RESET Q7 |VOPwr.Drvr. | BRN-VIO | J8-P8 | YELVIO | J10-P4/5 | 50vnc | 24940

23-800

}J10-P4/5 5PVDC | 090 -5001-008

#8 LOCK KICKER I/O Pwr Drvr BRN GRY J8-P9 YEL-VIO

‘ DT Control

ngh Currenf Coils Group 2 II:;ItvotiTg?s o LT Contro LDT Control ] e~ over C.l,‘i,“;“”’

#9 |UPPER LEFT POP Q9 | VO Pwr.Drvr. | BLU-BRN | J9-P1 | YEL-VIO | J10-P4/5 (281200

#10 |UPPER RIGHT POP Q10 |10 Pwr.Drvr. | BLU-RED | J9-P2 | YELVIO | J10-P4/5 | 50vnc | 26,1200

#11 |UPPER BOTTOM POP Q11 | 1/O Pwr.Drvr. |[BLU-ORG | J9-P4 | YEL-VIO | J10-P4/5 | 50vpc | 261200
#12|CHANCE SCOOP Q12 | VO Pwr.Drvr. | BLU-YEL | J9-P5 | YEL-VIO | J10-P4/5 | 50voc | 23800

o #13 |BANK OPEN Q13 | YO Pwr.Drvr. |BLU-GRN | J9-P6 | YEL-VIO | J10-P4/5 |50voc | 231100
) #14 | UPPER FLIPPER (s0v RED/YEL) Q14 | yoPwr.Drvr. | BLU-BLK | Jo-p7 | RED-YEL | y10-P1/2 | 50vpc | 231500
an #15|LEFT FLIPPER (50v RED/YEL) Q15 | 1o Pwr.Drvr. |ORG-GRY | Jo-p8 | RED-YEL | j10-p1/2 | 50vnc | 221080
il #16 | RIGHT FLIPPER (s0v REDIVEL) Q16 | VOPwr.Divr. | ORGVIO | J9-P9 EEB'YE J10-P1/2 | 50voc ,22-1080
&, __ Low Current Cols Group | o  Cecie, it Gt
<3 LEFT SLINGSHOT Q17 | 1O Pwr.Drvr. | VIO-BRN | J7-P2 BRN J7-P1 | 20vpc |, 23800
s RIGHT SLINGSHOT Q18 | /O Pwr. Drvr. | VIO-RED | J7-P3 BRN J7-P1 | 20vpc | 23800
§ FLASH RGT RAMP TOP Q19 | 1/O Pwr.Drvr. | VIO-ORG | J7-P4 ORG | J6-P10 |20vnc | #3906 Bulb
=4 FLASH RGT RAMP MID (X2) Q20 | /O Pwr.Drvr. | VIO-YEL | J7-P6 ORG | J6-P10 |20vnc | #906 Bub
#21 |[FLASH LEFT RAMP TOP (X2) Q21 | 1/O Pwr.Drvr. | VIO-GRN | J7-P7 ORG | J6-P10 |20voc| #89Bub
#22 |[FLASH LEFT RAMP MID (X2) Q22 | /O Pwr.Drvr. | VIO-BLU | J7-P8 ORG | J6-P10 |20vnc| #89 Bulb
#23|FLASH LEFT RAMP BOT Q23 | 1/O Pwr. Drvr. | VIO-BLK | J7-P9 ORG | J6-P10 |20vnc| #3906 Bulb
Meter 5v

#24 |OPTIONAL COIN METER

& Diode On Terminal Strip (if noted)

924 ;',/° Pwr. Drvr. | VIO-GRY | J7-P10 REI‘)“ J16-P7_| 8voo | goiioneng

Coil ca-rum)

Power

Power Line

D.T. Control

D.T.Contral

Low Current Coils Group 2 0 Line Color __Line Connect Connnection __Voltage _or Bulb Part #
WATERWORKS MOTOR /O Pwr. Drvr. | BLK-BRN BRN | J7-P1 | 20vpc|EX00159A
#26 |[ELECTRIC COMPANY Q26 | VO Pwr.Drvr. |BLK-RED | J6-P2 | BRN | J7-P1 | 20voc| 23800
#27 |MOTOR RELAY Q27 |10 Pwr.Drvr. |BLK-ORG | J6-P3 BRN J7-P1 | 20vnc | DC Relay
#28 | DICE EJECT Q28 | 1/O Pwr.Drvr. | BLK-YEL | J6-P4 BRN J7-P1 | 20voc|,25,1200
#29|FLASH RGT RAMP BOT Q29 |VOPwr.Drvr. |BLK-GRN| J6-P5 | ORG | J6-P10 |20voc| #3906 Bulb
#30 |LEFT RAMP DIVERTER Q30 |VOPwr.Drvr. | BLK-BLU| J6-P6 | BRN | J7-P1 |20vpc| 32,1800
#31 |RIGHT RAMP DIVERTER Q31 |WOPwr.Drvr. | BLK-VIO | J6P7 | BRN | J7-P1 |20voc| 32,1800
#32|TOP LANE UP/DN POST Q32 | VO Pwr.Drvr. |BLK-GRY | J6-P8 | BRN | J7-P1 |20vnc 0920?53590%
] % Notey’ In Test Flash Lamps Menu "Flaeh‘f lcon), Flashers tested are all Flash Lamps located between Q1-Q32 {This Gamae: S
Auxilliary (UK ONLY) ouput Ling Color _Line Gonneet _Li Connnection _Vollage
AUX 1: LEFT UP/DOWN POST Q1 SolExpander | WHT | J3-P11 | BRN J7P1 | 20voc | 281 ﬁ(_)o%T
AUX 2: CENTER UP/DOWN POST Q2 | So.Expander | pEp | y3-p10 | BRN | J7-P1|20voc| 231100
AUX 3: RIGHT UP/DOWN POST a3 Sol. Expander ORG J3-P9 BRN J7-P1 | 20voc |, 26:1200

§7 Secﬁo.n 3. Chapier 2:
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Backbox 1/0 Power Driver Board Detailed Wiring Diagram

[ e M e e e e A e R e e e e At . -

Partial View
I/0 Power Driver Board
520-5137-01

J2 & J3 Optional use of a Printer Interface,
see Sec. 5, Chp. 3, ... Coin Door Wiring ..., Pg. 98.
For UK USE ONLY
(Skili Shots: Left & Right Up/Down Posts, and Center Up/Down Post)

For a detailed Schematic of the Solenold Expander Bd. and the
Component Layout & Parts, see Sec. 5, Chp. 4, PCBs, Page 132.

BRN | I7-
Low Power| _P1
+20v D /O ED.

Left 5
4| Up/Down Q1
2 Post
1], Center ~—14
Up/Down QZ—»W(
Post
Right >
Up/Doan Q3 3
Paosl
1
CN1 CN2

Solenoid Expander

J3 PC (Auxilliary) Board
(S(PI:EZO-S?Q -00)

from CN1 (Sal. Exp. 8d.) to 43 (O

BRIDGE 2
20V LOW
CURRENT
COIlLS
FROM GND BRDG 2
RED-WHT
Transformer
16v AC =
5A
J17- 8lo-Blo
P7
10 BD. 7
BRIDGE 20
CONTROLLED
LAMPS
FROM GND BRDG 20
BLU-WHT
Transformer
13vAC =
8A
J17- Slo-Blo
P9
/0 BD. F22

Note: All Cails require diodes.

Some diades may be located on

Terminal Strips & not on the coil itself.
D iode

n
T erminal
S trip

For the Playfield Terminal Strips,

Fuses & Misc. Wiring Descriptions &
Locations, see Section 5, Chapler 2,
Playfield Wiring.

FROM
BLK-YEL
AC Voltages IN

48v AC BRDG 1

FROM
BLK-ORG
AC Voltages IN
48v AC

Section 3, Chapter

For Replacement Cable Wiring Harness

use SPI Part Number: 036-5463-29

FOR
MAGNET(S)

WHT m AUXA1

GND

2}
N
o

2
nN
3

Q27

Q28

Q
I
©

Q30

Q31

(20v DC Low Pwr.) BRN

>]

#27 Motor V'3
Relay (Reverse) BLK/IORG
7
#25 Water-
BLK-BRN works Motor (On/off) BLK/BRN ko
#26 Electric

BLK-RED Company

(20v DC Low Pwr.) BRN 4

BLK-ORG
#28 Dice

BLU/WHT 5

32-1800 Diverter

#32 Top Lane

M Up/Down Post

ORG 20V DC LOW POWER A

BLK-VIO

BLK-GRY

- Eject )
g EN #29 Flash Right | 4908 LT—_%@
BLK-GRN i .7 ¥4 Ramp Bottom ] Bunx1 13s ],
[ - T s i
#30 Left Ramp e
BLK-BLU Diverter

#31 Right Ramp

BLU L4

BRN 20V DC LOW POWER

Bd.)

FROM
WHT-RED
Transformer
16v AC

J17-

P6
1/Q BD.

FROM
BLU-WHT
Transformer

13v AC

J17-
P8
1/O BD.

J13-
P10
/O BD.
FROM

BLU
LAMP COLUMNS
+18v DC

Q1-Q16
STP20N10L
110-0106-00

Q17-Q32
TIP122
110-0067-00

For the General

ec. 5, Chp. 2,
Playfield Wiring.

Q17

Q18

Q19

Q20

L I

#17 Left

VIO-BRN 23-800 Slingshot |
#18 Right

| VIO-RED ‘23-800 Slingshot /

0L m #19 Flash Right 006

VIO-ORG ) K Ramp Top Bulb Xt
S #20 Flash Right  Jaoh

VIO-YEL Lol Q@ Ramp Mid (X2)  Bubsx2
o S W2 Flashlett  fo

VIO-GRN bl et Q@ Ramp Top (X2) 6ubsx2
T w2 FlashLeft 8

VIO-BLU Ramp Mid (X2)  8ubsx2
Co s W23 Flash et gopg

VIO-BLK ; Ramp Bottom Bub X1}

=

P
P
)

Rela

DC Bi-Directional
Board

{SPI: 520-5066-00)

Flipper

#15 Left
Flipper

BLU-BLK

ORG-GRY

#16 Right
Flipper

ORG-VIO

RED-YEL 50V DC HIGH POWER

GRY-YEL s

YEL-VIO 50V DC HIGH POWER ™

These coil Fuses are
located under playfield
NEAR assembly, see
Section 5, Chapter 2,
Playfield Wiri

- #24 Optional If used, located M
(VIO-GRY) ERERRAL  Coin Meter in Cabinat. Je- | REd
COIN WETER P8 Power Out
P #1 Trough IO BD.| 4+sv DG
'15 _BRN-BLK M Up-Kicker
#2 Auto
BRN-RED m Launch .
#3 Lower
BRN-ORG m Left Pop
#4 Lower
_BRN-YEL m Right Pop .
#5 Lower
| BRN-GRN M BottomPop |
#6 Bank
BRN-BLU ‘ Close |
#7 Drop Target
BRN-VIO 24-940 Reset
#8 Lock
| BRN-GRY  [“93 g jKicker !
#9 Upper
BLU-BRN M Left Pop |
#10 Upper
BLU-RED M Right Pop |
#11 Upper
BLU-ORG M Bottom Pop .
#12 Chance
BLU-YEL 23-800 Scoop
#13 Bank
BLU-GRN 531100 3.9pen \
#14 Upper

ing.

2:
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lamp will light at it's location on the playfield as well as the display, indicating the Lamp Matrix Grid Position, lamp
name with the corresponding number, Return (Row) Wire & Color, Drive (Column) Wire & Color, and associated
drive transistors. Press the Black Button again to move forward in the test. To test and view a particular lamp,
select the "RUN" /con and press the Black Button. Each time the Black Button is pushed, the lamp will light-up
on the playfield, with the display indicating the lamp information. Continue with the same procedure to run through

the entire test.

ALL
Test All

8ingle Lamp Test

To initiate, from the LAMP MENU, select the "ONE" Icon with either Red or Green Button and press the
Black Button. Select either the "-" or "+" Icons. Start with the "+" Icon to start the manual Lamp Test
from Column 1, Row 1, Switch 1. Press the Black Button on the "+" Icon, as each lamp is selected, the

Test All Lamps

To initiate, from the LAMP MENU, select the "ALL" Icon with either Red or Green Button and press the
Black Button. If stili in Single Lamp Test (or any 1 of the 4 tests), select the "PREV" Icon to return to
Lamp Menu or selecting either of the "ARROW" Icons will move through the tests, keep activating until
Lamps is displayed. The display will indicate "ALL LAMPS ON" and the lamps on the playfield will be lit,
alternating between the rows in the Lamp Matrix Grid.

Go To Lamp Menu

From the DIAGNOSTICS MENU, select the "LAMP" Icon with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. Controlled lamps are configured in and 8 x 10 Matrix of
Columns (Lamp Drives) and Rows (Lamp Returns) with up to 80 lamps possible. The Lamp Test Menu
consists of four (4) parts: Single Lamp Test, Test All Lamps, Row Lamp Test and Column Lamp Test.

Row & Column Lamp Tests

To initiate, from the LAMP MENU, select the "ROW" or "COL" /con with either Red "LEFT" or Green

"RIGHT" Button and press the Black Button. If still in a previous test, select the "PREV" Icon to return
to Lamp Menu or selecting either of the "ARROW" Icons will move through the tests, keep activating until
Row or Column Lamp Test (whichever desired) is displayed. In this test, each set of lamps in each Row
or Column of the Lamp Matrix Grid (respective to each test) will light-up on the playfield and is indicated

in the display.
o’/
LAMP MATRIX GRID
D iode O p
O 1: ui7 2: U 3: Uuis 4: U4 5: . N3 6: U2 7: un 8: W0
Y  Ro YEL-BRN YEL-RED YEL-ORG YEL-BLK YEL-GRN YEL-BLU YEL-VIO YEL-GRY
» JI3-P9 N3-P8 N3-P7 JI3-P8 NI3-PE N3-P4 N3-P3 N3-P1
1. 0338 |LEFT BONUS BONUS BONUS BONUS BONUS SHOOT RIGHT
RED-BRN N OUTLANE 2x 3x 4x 5X 6X AGAIN OUTLANE
2P| #555 Bulb #555 Bulb #555 Bulb___ N} #555 Bulb _ JER} #555 Bub #555 Bulb [N} #555 Bulb #555 Bulb
2: 0aa MEDITER- COMM READING CONNECTH-
rep-Bk | GO RANEAN CHEST BALTIC RR ORIENTAL VERMONT cut
ngp2 |usssBub RN #555Bub SN #555 Bub #555 Bulb #555 Bulb #555 Bulb I #555 Bulb #555 Bulb
a 03 |N PENN NEW
REp-0RG  JYAL STCHARLES__| STATES VIRGINIA RR ST JAMES TENNESSEE __| YORK
n2-p3___ | #555 Bulb #555 Bul Y #555 Bulb #555 Bulb [P #555 Bulb #555 Bulb #555 Bulb #555 Bulb
a: 036 |FREE BO. MARVIN
REDvEL | PARKING KENTUCKY __| INDIANA ILLINOIS RR ATLANTIC VENTNOR GARDENS
32-p4__| #555 Bulb #555 Bulb__[ERY #555 Buib #555Bul _ |PTY #555 Bulb Y #555Bulb [ #555 Bubb #555 Bulp
5: 037 |GoTO NORTH PENNSYL- SHORT PARK
rep-rN  JYAL PAGIFIC CAROLINA VANIA LINE RR CHANCE PLACE BOARDWALK
n2-ps___| #555 Bulb #555 Bulb__[EXY #555 Bulb #555 Bulb_ [EE] #555 Bub ) #555 Bulb #555 Bulb #555 Bulb
6: 038 [LOWER loweR  [FReLGHT  JEJ RALLROAD R LOWER COMM FREE
RED-pLy | BoTTOMPOP LEFT POP JACKPOT LI 4 L BONUS X RIGHT POP [Bfl CHESTLIT [R¥l PARKING
n2-p6___ | #555 Bulb #5565 Bulb _REPY #s55Bub R #555Bulb PR #555 Bulb #555 Bulb #555 Bul #555 Bulb
7 039 |CHANCE 3000 WHEN SUPER WATERWORKS | WATERWORKS | WATERWORKS
repvio BT FLASHING ROLL JACKPOT 1X 2 4x RBONUS X
n2p8 | #555 Bubb #555 Bulb | #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
8: 040 [LEFTTOP MIDDLETOP  |RIGHTTOP | UPPER W UPPER UPPER ROLL AND
RED-ORY | LANE (A) LANE (B) LANE (C) LerTPor B8 RIGHT POP [ soTTom PoP COLLECT
12-p9 | #555 Bulb #555Bulb_ [EEY #s55Bub  JEEY #555Bulb [N #555 Bulb #555 Bulb #555 Bulb
9: Q41
rEp-whr  [BA(NIK BAN (K) LOCK coP BUILD JACKPOT EJ (B) ANK B(A)NK
n2-p10 | #555 Bulb #555Bub  [ERY #s55Bub Il #s55Bub T 555 Bulb  [ERY #555 Bulb #555 Bulb #5565 Bulb
10: Q42 | MOVE LITE LITE POWER WATER ADVANCE
o 12 A ROLL EJ MULTIBALL __{ 100,000 SPINNER uP EJ BONUS X T0 GO
n2:pn__J #555 Bulb #555 Bul _JEZR #555 Bubb #555 Bul #555 Bulb #555 Bulb #555 Bulb #555 Bulb
V :
Section 3, Chapter 2:
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Lamp Matrix Grid Locations

The lamp locations correspond with the
Lamp N2 in the Lamp Matrix Grid on the

previous page.

Legend Note:

= Lamps mounted
above playfield.

[l = Lamps mounted
below playfield.

The following Bulbs are used in the Lamp Matrix
Grid (See Table Grid on previous page for details):

#555 Bugb #44 Bulb
(Wedge (Bayonet
165-5002-00 165-5000-4

Typical Lamp Schematic

YEL-XXX RED-XXX
18V GND
coL ROW

Typical Lamp Wiring

Lol ) '

T Ba

COMMON

Diode 1N4001

Note:
All Lamps require diodes. Some diodes are located on Terminal Strips (under

the playfield) and not on the lamp itself. DOTS: Diode On T erminal Strip

Section 3, Chapter 2:
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Test Flash Lamps

From the DIAGNOSTICS MENU, select the "FLASH" /con with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. After selecting this Icon the display will indicate
"CYCLING FLASHERS" and all the Flash Lamps will cycle continuously until the test is exited. This test
is allows the technician to easily spot any burned-out bulbs and replace them. Flashers tested are Flash Lamps in
Positions: @1-Q32 and in this game Flash Lamp(s) are in Position(s): Q19-23 & Q29.

Important: The Power Interlock Switch must be pulled out for this test to function while the Coin Door is OPEN.

Clear Ball Trough

From the DIAGNOSTICS MENU, select the "CLR" lcon with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. This is provided to allow the technician a simple method
3 of removing the balls from the trough and also, to test functionality of the trough, ensuring proper trough
operation. After selecting this /con the display will show a graphic of the ball trough with balls in the trough with it's
corresponding switch number. Select the "RUN" Icon to eject the ball in the first position. Simultaneously, the
display and the playfield will eject the ball to the Trough Up-Kicker, eject from the Trough Up-Kicker into the
Shooter Lane and will be ejected onto the playfield where the technician can easily retrieve the pinball or allow the
ball(s) to re-enter the trough to continue Clear Ball Trough Test. Important: The Power Interlock Switch must be
pulled out. 4k Caution: Continuous use of above test may overheat the Trough Up-Kicker Coil. 4\

Technician Alerts

From the DIAGNOSTICS MENU, select the "TECH" Icon with either Red "LEFT" or Green "RIGHT"
TELH Button and press the Black "ENTER" Button. After selecting this /con the display will 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.)

Service Phone #

From the DIAGNOSTICS MENU, select the "SERV" Icon with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. After selecting this /con the display will indicate a phone
"l number to call if technical assistance is required (In USA code the number is 1-800-KICKERS).

g "09§

.|Begin Play Test

From the DIAGNOSTICS MENU, select the "PLAY" /con with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. After selecting this /con the technician can test certain
‘ play functions to insure all switch activated coils function without entering game play. For example, by
rolling the ball over the Shooter Lane switch, the Autoplunger should fire. If it kicks to early or too late, the switch
actuator should be adjusted to compensate for this error. If it fails to fire, use the Switch Test or Coil Test to help
determine the cause of the failure. During this function, similar tests may be performed on the "Ejects", Sling-
shots, Vertical Up-Kickers, Pop Bumpers, etc. in the game. For unique Play Test functions, select the "GAME
SPECIFIC" Icon in the DIAGNOSTICS MENU. Important: The Power Interlock Switch must be pulled out.

nuaj '89!0 .

Fire Knocker

From the DIAGNOSTICS MENU, select the "KNOCKER" /con with either Red "LEFT" or Green
"RIGHT" Button and press the Black "ENTER" Button. The digitally mastered "Knocker" is sounded.

Sound / 8peaker Test

From the DIAGNOSTICS MENU, select the "SPKR" Icon with either Red "LEFT" or Green "RIGHT"

1| Button and press the Black "ENTER" Button. The BSMT 2000 Sound System produces true digital
stereo sound from Backbox & Cabinet Speakers or “Mono" on the Cabinet Speaker (when used by itself).
After selecting this Icon, select the "-" or "+" Icons and press the Black "ENTER" Button to activate the first test.
Repeat to visually see & hear all tests. Select the "RUN" Icon to activate the test chosen without moving to the
next test.

Note: During Sound Tests, the display shows the speaker identification and the corresponding sound(s). The
sound functions allow verification that both channels are functioning properly & that the speaker connections are

correct.
Sound / Speaker Test Continued Next Paye
Section 3, Chapter 2:
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8peaker Phase Testing

Connections to each of speakers are polarized and each must be connected appropriately for the best

4| quality sound. If one speaker has the positive and negative connections reversed with respect to the

i| other one, bass frequencies will not be produced properly and the overall sound quality will be poor. To
continuea test for proper speaker phasing, use the sound test to cycle through the Backbox & Cabinet, and Backbox
Sine (repeated) functions. If the Cabinet Sine produces more volume and bass than the Left Sine, 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, verify that the Backbox
Speaker RED-WHT Wire and the Cabinet Speaker YEL-WHT Wire is connected to the negative (-) terminal.

2. Disconnect the speaker output connector from the CPU / Sound Board and connect a 1.5-volt battery across
each speaker pair one at a time while observing the speakers. Make sure the positive battery terminal is
connected to the positive lead (CN4, Pin-3 (RED-BLK) or Pin-6 (YEL-BLK)) each time. As the connection is
made, check speaker cone movement; proper connections are indicated by outward movement.

Auto / Manual Tests Sounds Produced
Speaker Test Tone
Sound/OPSYS EPROM (Loc. U7) Level 1-3+ (Music Test)
Voice ROMs: 1 (U17) 2 (U21) 3 (U36) 4 (U37) Speech Pattern 1-3+

Note: For ROM Locations, see Page DR. ®. For ROM Usage (Summary Table) see Page DR. © in the
“Find-It-In-Front: Dr. Pinball Section". Voice ROMs (U17, U21, U36 & U37) which are 8B must have a
Jumper at W6 on the CPU/Sound Board to function properly.

Begin Burn In

From the DIAGNOSTICS MENU, select the "BURN" /con with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. After selecting this /con the Begin Burn-In Test will start.
At this stage the game will exercise all CPU I/O Functions (Dot Matrix Display Test, Coil Testing, Lamp
Testing, Sound, etc.). This is provided to constantly exercise sounds, coils, etc... Cumulative Burn-In minutes will
be displayed. To reset Burn-In minutes to 00, select the "RESET" /con in the MAIN MENU and select the "FACT"
Icon (Factory Reset). See Chapter 5, Go To Reset Menu, of this section.

Dot Matrix Test

DT | From the DIAGNOSTICS MENU, select the "DOT TEST" /con with either Red "LEFT" or Green
TEZT "RIGHT" Button and press the Black "ENTER" Button. After selecting this /con the Dot Matrix Test

immediately begins. The display will immediately illuminate & cycle for 1 pass of each test continuously
for each of the following tests:

=]
c
3
=
o
S
Q

Sec. 3

1. llluminates 1 vertical column of dots, turning it off & illuminating the next column,
until each column has been individually lit, while the other columns are off.

2. llluminates 1 horizontal row of dots, turning it off & illuminating the next row,
until each row has been individually lit, while the other rows are off.

3. llluminates all the dots, except for one column from left to right.
4. llluminates all the dots, except for one row from top to bottom.
5. llluminates every other dot lit, in both the rows and columns.

Note: Pressing any button will exit the test & return to DIAGNOSTICS MENU.

Dot Matrix Display Explained

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

The board is controlled by a 6809E Microprocessor and its personality ROM (Unique to the Game). It receives
Data, Reset & Clock Information from the CPU/Sound Board via the ribbon cable and sends back multiple Status
and Busy Signals to the CPU. This is to insure synchronized communication between the CPU and the Display
Controller Board. The Drivers for the rows and columns are provided on 5 surface mounted integrated circuits on
the Dot Matrix Display Driver Board.

Section 3, Chapter 2:
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Monopoly Tests

To initiate, from the DIAGNOSTICS MENU, select the
"MON" /con with either the Red "LT" or Green "RT"
Button (the FLIPPER Buttons operates in the same

»

MORE

RE

MONOPOLY TE

manner) & press the Black "ENTER" Button (the
START Button operates in the same manner).

5TS

This will bring up the MONOPOLY TESTS MENU. This Sub-Menu is used to test the operation of the Bank Door
(Open & Close) Coils & OPTO Switches ("BNK" /con), Water Works Mini-Flipper & Water Works Motor Home
Switch ("WTR" Icon) & Electric Company Sign Dot Test (‘"ELEC" /con). To initiate, from the MONOPOLY TESTS
MENU, select one of the 3 Icons with either the Red “"LEFT" or Green "RIGHT" Button (the LEFT and RIGHT
FLIPPER Buttons operates in the same manner) and press the Black "ENTER" Button (the START Button
operates in the same manner). After finishing the Test, select the "PREV" /con to return to the Sub-Menu or select

either of the ">>" Icons to slip between the 3 Testing Menus.

A CAUTION: Beware of MOVING PARTS!

Important: The Power Interlock Switch must be pulled out for all tests to function while the Coin Door is OPEN.

Bank Door Test

Selecting the"BNK" Icon will bring up the BANK
DOOR TEST MENU. This test is provided to allow a
method of testing the Bank Close (Q6), Bank

E-0PTO 1(L) (5H.33)
BAHK DOOR m-orTo 3 (514,340

CLOSED B-0ETE ek (b aE
(44 HeEH CLOSEPREEGUITIE

Open (Q13), and the Bank OPTO Switches (Sw.
33-36). Upon entering the test, the display will
indicate the status of the Bank Door (the "CLOSE"

Mini-lcon will be flashing). Select the "OPEN"

energized), the display will indicate BANK DOOR OPEN,; select the "CLOSE" Mini-Icon to
CLOSE the Bank Door (Q6 will be energized), the display will indicate BANK DOOR ’
CLOSED. With ball-in-hand, roll a pinball into the Bank Door and watch the display. As the i@
pinball breaks the OPTO beam at any of the 4 positions, the the solid [l box will turn[_].

Mini-Icon to OPEN the Bank Door (Q13 will be

Water Works Flipper

Selecting the"WTR" Icon will bring up the WATER
WORKS FLIPPER TEST MENU. This test is
provided to allow a method of testing the Water

LATER WORKS TEST

O~ HOME SKITLCH (Skd.40)
RELRY STATE: OFF ~ COUNMTER CLOCK

[femFuL sERUHREVERSEFREWRUTTI

WATER WORKS TEST

H- HOME SWITCH (54400
RKELAY STATE: DM~ CLOCKWISE

Works Motor (Q25) in conjunction with the Motor
Relay Board (Q27) and the Water Works Motor
Home Switch (Sw. 40). Upon entering the test, the
display will indicate the status of the Relay Board
(either OFF/Counterclockwise or ON/Clockwise)
and the Motor Home Switch (the "RUN" Mini-Icon
will be flashing). Select the "REVERSE" Mini-lcon
to change the direction of the Mini-Flipper
(clockwise or counterclockwise); then select either

the "RUN" or "PULSE" Mini-icons. Activating the

"RUN" Mini-icon will cycle the motor continuously until another Mini-Icon is selected or the test is exited.
Activating the "PULSE" Mini-Icon will pulse the motor about 270°. Watch the display, as the Mini-Flipper is rotating
the Home Switch (Sw. 40) will be closed (the [_] box will turn solid [ll) once every complete rotation.

R
FON ELECTRIC COMPANY SICH MOH

ELECTRIC CO. TE:T

[ 0m = HEREWRUTTIC

ali six tests (as shown below). As each menu appears, the corresponding test is
demonstrated on the Electric Company Sign Dot Display.

Electric Company 8ign

Selecting the"ELEC" Icon will bring up the
ELECTRIC COMPANY SIGN TEST MENU. This
test is provided to allow a method of testing the
triple 5X7 Dot Display on the Electric Company
Sign. Upon entering the test, the display will
indicate the status of the Dot Display which should g
be "off" or "blank" (the "+" Mini-lcon will be flashing). &
Select either the "-" or "+" Mini-lcons to step through el

1. ELECTRIC CO. TEST 2. ELECTRIC CO. TEST 3. ELECTRIC CO. TEST
VERTICAL LINE HORIZONTAL LINE ALL ON NOTE:
SR PREGHITIH A H I PREV UL PR T : ,
For more details of the PC Boards
4. ELECTRIC Co. TEST 5. ELECTRIC CO. TEST 6. ELECTRIC CO. TEST which are tested on this page, see
ALL OFF REVERSE VERTICAL LINE REV. HORIZONTAL LINE | SecC. 5, Chp. 4, Pages 130-133,
[ASFH S A PREWRNET RS FH IR ERE GNE I RS H A PREMGNET Printed Circuit Boards (PCBs).
L 2 Section 3, Chapter 2:
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Dr. Pinball (Flow Chart Menus)

To initiate, from the DIAGNOSTICS MENU, select the Cross "DR.” lcon with either the Red "LEFT" or
Green "RIGHT" Button and press the Black "ENTER" Button. This will bring you (the operator /
technician) into DR. PINBALL (Flow Chart Menus) which offers you a choice of three sub-menus:

Coil "DR.," Switch "DR." and Lamp "DR." Icons. Selecting a particular sub-menu will give you a choice of which
specific Coil (any and all coil assemblies such as Flippers, VUKs, Magnets, etc.), Switch or Lamp circuit needs to
be diagnosed. The display will now ask a question or give a procedure to follow such as "Does the lamp turn

on?" or "Check bridge rectifier BR-20, if short replace." When Dr. Pinball asks a question or request a procedure
the Dr. will expect a response such as "NO" or "YES" (see below examples of the Mini-lcons which will prompt the
operator). You the operator/technician must respond by using your Flipper Buttons to "SELECT" a Mini-Icon and
the Start Button to "ENTER" your selection.

The following are the Mini-icons with explanations for the Dr. Pinball Sub-Menus to follow:

=p Select a Coil, Lamp or Switch to diagnose
with *-" or "+" Jcon; Then select the "RUN"
Icon to activate the choice.
"PREV" goes back to previous guestion.
"QUIT" exits Portals completely.
Help "?" gives direction on button usage.

Seen when a question is being asked on
the Display. Select "YES" or "NO" to
answer the question given.

"END" lets you select a new item to test.
"PREV", "QUIT" and "?" (see first
example above).

—» Seen when diagnosis is given. Select
any Icon for your next step.
"END" lets you select a new item to test.
"PREV", "QUIT" and "?" (see first
example above).

=)

c

@
=
g
(an]

- In Coil Flow Chart Menu, select "PULSE"
to pulse the coil selected.
"END" lets you select a new item to test.
"PREV", "QUIT" and "?" (see first
example above).

Sec. 3

g@fﬂ Coil Flow Chart
2| 7o initiate, from the DR. PINBALL MENU, select the Coil "DR." /con with either the Red or Green Button
DE and press the Black Button. This is the Coil Flow Chart. Follow the questions, answering by using the
=1 Mini-Icons in the display.

Switch Flow Chart

To initiate, from the DR. PINBALL MENU, select the Switch "DR." lcon with either the Red or Green
Button and press the Black Button. This is the Switch Flow Chart. Follow the questions, answering by
using the Mini-Icons in the display.

@ Lamp Flow Chart
=" || To initiate, from the DR. PINBALL MENU, select the Lamp "DR." Icon with either the Red or Green
DR Button and press the Black Button. This is the Lamp Flow Chart. Follow the questions, answering by
=\ using the Mini-Icons in the display.

Section 3, Chapter 2:
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Pinball Game Audit Table

What’s the current Replay Score Level?

HUD

CPU version: LOCATION:
DISPLAY ver.: LY | - S S
AUDITOR:

Total Paid Credits

Average Ball Time
u F | Fos: I |°5’

Coins Thru Left Slot

Copy for Field Audit Tracking Performance (Use blank boxes to fill-in Audit Information).

Total Coins

Meter Clicks

Cains Thru Center Slot
7:

Pg:

ll:

]2 Ol:

Free Game Percentage Average Game Time
Foz: | Fo4: | P 6:

Coins Thru Right Siot

jpe

Coins Thru 4th Slot

Total Earnings Software Meter
! F o: I 12:

13

Total Replays Total Free Plays 15M+ Scores Center Drains Proprietary (46) Right Flipper Used
thru ||8: : l FQ: Q; 3:
55 Replay Percent Total Plays Average Scores Right Drains Proprietary (47) Proprietary (54)
9: o6: | M. O
Total Balls Played Total Specials 0 - 999K Scores Service Credits Slam Tilts Proprietary (48) Proprietary (55)

[us. 0:

7:

4:

1:

Total Extra Balls Special Percent 1M - 1.9M Scores Ball Search Started Total Balls Saved Proprietary (49)
|i4: Fﬂlt Iaa: as: ‘42:
Extra Ball Percent Total Matches 2M - 4.9M Scores Lost Ball Feeds Proprietary (43) Proprietary (50)
6: 22: 9: 36:
Replay 1 Awards High Score Awards 5M - 9.9M Scores Lost Ball Game Slarts Proprietary (44) Proprietary (51)

g [

|90.

Replay 2+ Awards High Score Percent 10M - 14.9M Scores Left Drains

:‘:::::

Proprietary (45)

F;zz

Left Flipper Used

5 6 Cash Grab Award Bonus X Inlanes Completed Card - WW Mult Card - Bonus Yellow - Overload
thru gz J |72: 1: 0: | |99: | ||08:
110 Waterworks Arrive Dice Rolls Land Grab Start Card - Bonus X Card - Pay Each Green - Millions
|e4: | [73: | }82: 1: 00: 09:
Multiball Qualify Electric Co Power Left Ramp Land Grab Houses Card - Upper Pops Card - Quick MB Dk Blu - EB/Special
: 5: | l74: 3: 2: Ol: | !no:
Multiball Start MB Rematch Offer Right Ramp Card - Light Lock Card - Lower Pops Card - Cash Grab
: ] Ps: l [75: 4: 3: Poa: I
Quick MB Starts MB Rematch Given Side Ramp Card - EB Lit Card - All Paps Purple - Pops
: 7: 6: 5: 4: 03:
& Ié P I ]
2+ MBall Starts Chance/Chest Cards Free Parking Card - AdvRR Card - Adv Bank Lt Blu - Token Race
9: 8: | lﬁ 5: 04: ’
Jackpots Bank Hits Left Orhit Card - Special Lit Card - Roll Lit Magenta - Free Money
0: 9: 8: 7: 6: 05:
F |8 lé fos J
Super Jackpots Banks Completed Right Orbit Card - Property Card - MB Lit Orange - Tax Refund
1: J I70: I79: 8: 7: | I|06: ]
Cash Grab Start Right Standups Railroad Ramps Card - Points Card - 3 Spaces Red - Board Chase

F [ [

Has:

ng.

I l|o7:

Don't forget to fill-in the current Replay Score Level in the Box at the top of this page and current versions...

Comments:

28
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Go To Audits Menu

Overview

The Portals™Service Menu System provides 110 Audit Functions for accounting purposes and for evaluation of
Game Difficulty Adjustments. The Audit Functions are divided into 3 groups: e Earnings (Coin) Audits, are the
first 12 most-used Audits e S.P.l. Audits, are the Game Play Generic Audits 13-55 s MONOPOLY®Audits, are
the Game Play Specific Audits 56-110 (§ # 4 # Programming Use Only J & # #); Audits left open (blank
space in gray, e.g. Audits 43-51, 54 & 55) are currently Not Used, allowing for Future Expansion, if any, or are
Proprietary. If the code version is upgraded, view Audits in the display & write the audit(s) in the blank(s) if any
audit(s) were added. Each group may be viewed in the Portals™Service Menu (see Chapter 1, Portals™Service
Menu Introduction, of this Section). View all audits with the Game Audit Table provided on the previous page.

GO TO AUDITS MENU

With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button.
Select the "AUD" Icon in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and press
the Black "ENTER" Button. The AUDITS MENU appears.

Important Notes:
Exit any sub-menu and return to the MAIN Selecting & activating the "QUIT" Icon from

MENU by selecting & activating the "PREV" any display will exit the Service Session.
Icons. If no Icons appear in the display UIT
because of a testing function or special

FRET display (e.g. "Help"), press any button to exit. BT

Selecting & activating the "HELP" /con from Selecting & activating the "ARROW" Icons
any display will show a help screen. (An selects the next or previous audit in the group.
ELP explanation of each Mini-Icon at that level will

cycle continuously until any active button
[fl  is pressed.)

3
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Earnings Audits (1-12)
From the AUDITS MENU, select the "EARN" /con with either Red "LEFT" or Green "RIGHT" Button
ARH and press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" Icon to view the 1st

| audit in this group. Continue to select either of the "ARROW" Icons to view each audit one at a time. The
display will describe the audit number, the audit name, and the audit total or value. The current audit will remain in
the display until the next audit is chosen or when the sub-menu is exited.

GSec. 3

l Audit Name l | Audit Definition

| Au. N2

Au.1  TOTAL PAID CREDITS Provides the total number of paid credits.

This percentage is derived from dividing Audit 25, Total Free Plays, by
Au.2 FREE GAME PERCENTAGE Audit 26, Total Plays.

In seconds, the average ball time is derived from the total play time

Au.3 ~ AVERAGE BALL TIME divided by Audit 13, Total Balls Played.
Au.4 AVERAGE GAME TIME The average game time is expressed in minutes and seconds.
Au.5 COINS THRU LEFT SLOT Provides the total number of times Coin Switch (Sw. 6) was closed.
Au.6 COINS THRU RIGHT SLOT Provides the total number of times Coin Switch (Sw. 4) was closed.
Au.7 (S:I(_)(I)Nrs THRU CENTER Provides the total number of times Coin Switch (Sw. 5) was closed.
Au.8 COINS THRU 4TH SLOT Provides the total number of times Coin Switch (Sw. 2) was closed.
Au.9 TOTAL COINS Provides the total amount of coins registered through all the slots.
The total cash value accumulated since the last Factory Restore
Au.10 TOTAL EARNINGS occurred (see Chapter 5, Go to Reset Menu, of this section).
Provides the total number of money clicks accumulated. (Based on
Au.11  METER CLICKS the country’s lowest coin denomination used for the game credit.)
Provides the continuing total of Meter Clicks. This audit cannot be
Au. 12 SOFTWARE METER reset; the display shows the constant addition of Meter Clicks.

Section 3, Chapter 3:
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g.P.1. Audits (13-55)

From the AUDITS MENU, select the "S.P.I." Icon with either Red "LEFT" or Green "RIGHT" Button and
press the Black "ENTER" Button. Select and activate the "RIGHT ARROW?" Icon to view the 1st audit in
this group. Continue to select either of the "ARROW" Icons to view each audit one at a time. The display
will describe the audit number, the audit name, and the audit total or value. The current audit will remain in the
display until the next audit is chosen or when the sub-menu is exited.

’ Au. N2 l Audit Name | ' Audit Definition
Au. 13 TOTAL BALLS PLAYED Provides the total number of regular and extra balls.
Au. 14 TOTAL EXTRA BALLS Provides the total number of extra balls awarded.
Au.15 EXTRA BALLS PERCENT E;OXLIJ%?EQQG‘I%?;?%TS/ge total from dividing Audit 14, Total Extra Balls,
Au.16 REPLAY 1 AWARDS Provides the total awards (Credit, Extra Ball, Or Audit) for level 1.
Au.17 REPLAY 2+ AWARDS Eir;r\]/é?es the total awards (Credit, Extra Ball, Or Audit) for level(s) 2 or
Provides the total awards (Credits, Extra Balis, Or Audit Only) for
Au.18  TOTAL REPLAYS exceeding replay score levels.
Provides the percentage total from dividing Audit 18, Total Replays, by
Au. 19 REPLAY PERCENT Audit 26, Total Plays. The percentage reflects replay total awards for
exceeding replay score levels.
Au.20 TOTAL SPECIALS E;;g\élig(less the total awards (Credits, Extra Balls, Or Scores) for making
This percentage is derived from dividing Audit 20, Total Specials, by
o Au.21 SPECIAL PERCENT Audit 26, Total Plays.
8 Provides the total credits awarded for matching the last two digits of
g the score with the system-generated Match Number at the end of the
"N Au.22 TOTAL MATCHES game. Percentage of match credits is adjustable from 0% to 10% by
Adjustment 11, Match Percentage, if enabled. (See Chapter 4, Go to
: Adjustments Menu, of this section.)
> Provides the total credits awarded for exceeding the High-Score-To-
57 Au. 23 HIGH SCORE AWARDS Date Scores.
73 Au. 24 HIGH SCORE PERCENT 'IID'S|i£§trcze6nt$gtz’|%?§rslved from dividing Audit 23, High Score Awards,
= ; ’ — :
Provides the total free credits for replays, High-Score-To-Date,
g Au.25 TOTAL FREE PLAYS Specials, and Match. plays, Hig
This total is derived by adding the sum of Audit 1, Total Paid Credits,
Au.26 TOTAL PLAYS and Audit 25, Total Free Plays. Note that free credits are not recorded
in the Audit until they are actually used.
. Provides the total number of games the Player’s final score was
Au.27  0-999K SCORES between 0 and 999,990 points.
. Provides the total number of games the Player’s final score was
Au.28 1M -1.9M SCORES between 1,000,000 and 1,999,990 points.
. Provides the total number of games the Player’s final score was
Au.29  2M - 4.9M SCORES between 2,000,000 and 4,999,990 points.
Provides the total number of games the Player’s final score was
Au.30  5M-9.9M SCORES between 5,000,000 and 9,999,990 points.
Provides the total number of games the Player’s final score was
Au.31  10M-14.9M SCORES between 10,000,000 and 14,999,990 points.
Au.32 15M+ SCORES ?gogb%egégepgoi;a;lsnumber of games the Player’s final score was over
This total is derived from adding the Final Score of each game to a
Au.33 AVERAGE SCORES table and dividing this sum by Audit 26, Total Plays.
Provides the total number of times Dedicated Switch (DS-7) was
Au. 34 SERVICE CREDITS closed, not in the Portals™ Service Menu. (See Chapter 1, Introduction
[Access & Use] for instructions on how to receive Service Credits.)
Au.35 BALL SEARCH STARTED Provides the total number of times the game performed a ball search.
Provides the total number of times the game added a ball to play when
Au.36 LOST BALL FEEDS it could not find a ball after ball search.
Section 3, Chapter 3:
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8.P.I. Audits Continued

I Audit Name l [ Audit Definition
Provides the total number of times the game started with a ball
LOST BALL GAME STARTS missing from the ball trough at the start of a game.
LEFT DRAINS Provides the total number of times Rollover Switch 57 was closed.
Provides the total number of times the game ball had drained with the
CENTER DRAINS last switch closed was not Sw. 57 or Sw. 60.
RIGHT DRAINS Provides the total number of times Rollover Switch 60 was closed.
SLAMTILTS Provides the total number of times Contact Switch 55 was closed.
Provides the total number of times this feature was used. This feature
Au. 42 TOTAL BALLS SAVED is enabled at the start of each ball and is disabled as soon as the ball
makes contact with 5 game switches or allocated time expired.
Au. 43- These audits are Not Used, allowing for Future Expansion, if any,
Au. 51 and/or Proprietary (used for programming).
Au. 52 LEFT FLIPPER USED Provides the total number of times Dedicated Sw. (DS-1) was closed.
Au. 53 RIGHT FLIPPER USED Provides the total number of times Dedicated Sw. (DS-3) was closed.
Au. 54~ These audits are Not Used, allowing for Future Expansion, if any,
Au. 55 and/or Proprietary (used for programming).

Y22 000044444

Monopoly Audits (56-110)

From the AUDITS MENU, select the "MON" fc ith either Red "LEFT" Programming Use Only
. c on with eithe
or Green "RIGHT" Button and press the Black "ENTER" Button. Select i iiiriiiii
and activate the "RIGHT ARROW" /con to view the 1st audit in this group. Continue to select either of the
"ARROW" Icons to view each audit one at a time. The display will describe the audit number, the audit name, and
the audit total or value. The current audit will remain in the display until the next audit is chosen or when the
sub-menu is exited. These Game Specific Audits are primarily used for programming. They provide the total
number of times a feature was started, awarded, lit, played and/or completed. They also may indicate the total
number of Switch Closures during certain modes or features. Multiple variations of switch closures (see
Diagnostics) are used to determine the lighting and/or completion of the feature stated.

Sec. 3: ...Audits Menu

’ Au. N2 J | Audit Name l | Au. N° | Audit Name
Au. 56  Multiball Qualify Au. 77 Free Parking
Au. 57 Multiball Start Au. 78 Left Orhit
Au. 58  Quick MB Starts Au.79  Right Orbit
Au.59 2+ MBall Starts Au. 80 Railroad Ramps
Au. 60  Jackpots Au. 81 Inlanes Completed
Au. 61 Super Jackpots Au. 82 Land Grab Start
Au. 62 Cash Grab Start Au. 83 Land Grab Houses
Au. 63  Cash Grab Award Au. 84  Card - Light Lock
Au. 64  Waterworks Arrive Au.85 Card-EB Lit
Au. 65  Electric Co Power Au.86 Card - Adv RR
Au. 66 MB Rematch Offer Au. 87  Card - Special Lit
Au. 67 MB Rematch Given Au. 88  Card - Property
Au. 68 Chance/Chest Cards Au. 89 Card - Points
Au. 69 Bank Hits Au.90 Card - WW Mult
Au.70  Banks Completed Au. 91 Card - Bonus X
Au. 71 Right Standups Au. 92 Card - Upper Pops
Au. 72 Bonus X Au. 93 Card - Lower Pops
Au.73 Dice Rolls Au. 94 Card - All Pops
Au. 74 Left Ramp Au. 95 Card - Adv Bank
Au.75 Right Ramp Au.96  Card - Roll Lit
Au.76  Side Ramp Au.97 Card - MB Lit

——
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rﬁq MONOPOLY® Audits Continued. # § # Programming Use OnlyS # &
le

: I | Audit Name | | Au. N2 | Audit Name |

Au.98 Card - 3 Spaces Au. 105 Magenta - Free Money
Au.99 Card - Bonus Au. 106  Orange - Tax Refund
Au. 100 Card - Pay Each Au. 107 Red - Board Chase
Au. 101 Card - Quick MB Au. 108  Yellow - Overload

Au. 102 Card - Cash Grab Au. 109  Green - Millions

Au. 103  Purple - Pops Au. 110 Dk Blu - EB/Special

Au. 104 Lt Blu- Token Race

8ection 3, Chapter 3:
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Go To Printer Menu

From the AUDITS MENU, select the "PRNT" /con with either Red "LEFT" or Green "RIGHT" Button
FHT and press the Black "ENTER" Button. The PRINTER MENU appears.

I° Qpecial equipment is required for this Sub-Menu

The Portals™Service Menu System provides 3 Audit Printing Adjustment Functions to print information on a
"Hand-Held" printer, download game information to a Laptop PC or clear the printout count. A printer interface
board, hand-held printer and/or a special software program is required to run this menu. Entering this menu and
selection/activation of the lcons without this equipment/software will not affect the game. '

1 Quick Printout (Printer Interface)

From the PRINTER MENU, select the "QUIK" /con with either Red or Green Button and press the Black
Button. Select the "+" Icon and press the Black Button to start the printout. Only the Earnings Audits
can be printed out to a "Hand-Held" Printer.

' Full Printout (Alison Interface Program)

ALl- From the PRINTER MENU, select the "ALISON" /con with either Red or Green Button and press the
Black Button. Select the "+" lcon and press the Black Button to start the download. A special software
0N program & a Lap Top PC is required. All game audits (Earnings, S.PI. & Game Specific) can be retrieved.

1Reset Printer (N2 of Copies Printed Reset)

From the PRINTER MENU, select the "RESET" /con with either Red or Green Button and press the
Black Button. Select the "+" Icon and press the Black Button to start the clear the "N? of copies
printed" count total.

RESETTING AUDIT NOTES:

Audit Note: 1st Way to Reset Audits

To reset audits, from the MAIN MENU, select the "ADJ" Icon. See Chapter 4, Go to Adjustments Menu,
of this section.

RDT

Select the "S.PL." Icon, from the ADJUSTMENT MENU, and advance to Adj. 8, Reset Coin
Audits, with the "RIGHT ARROW" /con. Select the "+" Icon to change setting to YES. When
enabled, the Coin Audits (5-11) will be reset to zero. Advance to Adj. 9, Reset Game Audits,
with the "RIGHT ARROW" fcon. Select the "+" Icon to change setting to YES. When enabled,
all the audits will be reset to zero, except for the Coin Audits (5-11) and Audit 12, Software
Meter (the only audit which cannot be reset to zero).

Audit Note: 2nd Way to Reset Audits

To reset audits, from the MAIN MENU, select the "RESET" lcon. See Chapter 5, Go to Reset Menu, of
this section.

Selection of the "COIN" Icon, from the RESET MENU, will reset the Coin Audits (5-11) to zero.

Selection of the "AUD" Icon, from the RESET MENU, will reset all audits to zero,
except for the Coin Audits (5-11) and Audit 12, Software Meter (the only audit which
cannot be reset to zero).

Section 3, Chapter 3:
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ADT Pinball Game Adjustment Table
Some adjustments have a "Drop-Down" Table for further customization.
"'EQ 8.P.I. Adjustments 1-45

R Adjustment Name UBA Default QX?,‘{,’,E Adjustment Name USA Default Qz‘,’,‘;';&_
REPLAYS: FIXED/AUTO & w12%...% 23 | DEFAULT HIGH SCORE #3 | 22,000,000
REPLAY LEVELS ¥ 1. 24 | DEFAULT HIGH SCORE #4 | 20,500,000
REPLAY AWARD CREDIT 25 | DEFAULT HIGH SCORE #5 | 18,000,000
FREE GAME LIMIT 05 26 | DEFAULT HIGH SCORE #6 | 16,500,000
EXTRA BALL LIMIT 03 27 | DEFAULT HIGH SCORE #7 | 12,000,000
GAME DIFFICULTY ¥ MODERATE 28 | DEFAULT HIGH SCORE #8 | 10,500,000
GAME PRICING ¥ USA5 29 | DEFAULT HIGH SCORE #9 | 8,000,000
RESET COIN AUDITS NO 30 | DEFAULT HIGH SCORE #10 | 6,500,000
RESET GAME AUDITS NO 31 |HSTD RESET COUNT 2,000
RESET HIGH SCORES NO 32 |HIGH SCORE INITIALS 3 Initials
MATCH PERCENTAGE 8% 33 | FREE PLAY NO
BALLS PER GAME 03 34 | CUSTOM MESSAGE ON
TILT WARNINGS 01 35 | FLASH LAMP POWER NORMAL
REPLAY BOOST YES 36 | COIL PULSE POWER NORMAL
CREDIT LIMIT 30 37 [KNOCKER VOLUME LOW
ALLOW HIGH SCORES YES 38 | GAME RESTART YES
HIGH SCORE #1 AWARDS |01 39 | EXTRA BALL PERCENTAGE | 20%%*
HIGH SCORE #2 AWARDS |01 40 | BILL VALIDATOR NO
HIGH SCORE #3 AWARDS |01 41 | TOURNAMENT MODE NONE
HIGH SCORE #4 AWARDS |00 42 | UK COIN MECH. TYPE CURRENT:
DEFAULT HIGH SCORE #1 | 30,000,000 43 | BKGRND MUSIC VOLUME 01
DEFAULT HIGH SCORE #2 26,000,000 _ 44 | LOCATION ID 00

|45 |GAME ID 00

PLEASE NOTE' All Factory Settmgs (Defaults) described in the tables above/below and within the Adjustment
Definitions are for USA Settings only (CPU/Snd Bd. Dip Sw. 300 Settings 1-8 are all "OFF"). Different countries
may have different Factory Settings (Defaults). + Adj. 1, 2, 6 & 7 have "Drop-Down" Tables, see definitions.

Adj. 42 & 48 are utilized only for the UK, with UK Dip Switch Option Setting 2

(See DR. ©, in the front part of this manual.) * . may change.
MONOPOLY® Adjustments 46-63
Adjustment Name USA Default SZ?,?;g Adjustment Name USA Default s’gﬂ;,',L
46 | EXTRA BALL MEMORY NO 55 | ELECTRIC CO DIFF MODERATE
47 | SPECIAL MEMORY YES 56 | B-A-N-K LETTERS 01
48 | UK POST SAVE ENABLED | NO 57 | CHASE BALL YES
49 | FREEZE TIME OFF 58 | POP HITS TO MOVE TOKEN |05
50 | BANK DIFFICULTY MODERATE 59 | ADV BANK AT NEW BALL |YES
51 | REMATCH DIFFICULTY MODERATE 60 | RIGHT STANDUP SPOTS |03
52 | BONUS X DIFFICULTY MODERATE 61 | CHANCE VUK STRENGTH | MODERATE
53 | DISABLE BANK NO 62 | START AT 1500 PTS YES
54 | TIMED PLUNGER OFF 63 | ELEC. EB AT % 30

@ Section 3, Chapter 4:
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Chapter 4 of 7

Go To Adjustments Menu

Overview

The Portals™Service Menu System provides 63 Adjustment Functions to vary game difficulty or to customize
(e.g. Adjusting: High Score Levels; Balls per game; Game Pricing; Default High Scores; etc.). The Adjustment
Functions are divided into 2 groups: ¢ S.P.l. Adjustments, are the Game Play Generic Adjustments (1-45)
+ MONOPOLY® Adjustments, are the Game Play Specific Adjustments (46-63); Any Adjustment(s) left open or
are currently Not Used, are allowing for Future Expansion, if any, or are Proprietary. If the code version is
upgraded, view Adjustments in the display & write the adjustment(s) in the blank(s) if any adjustment(s) were
added. Each group may be viewed manually after entering the Portals™Service Menu (see Chapter 1,
Portals™ Service Menu Introduction, of this Section). All adjustments can be viewed at a glance with the Game
Adjustment Table provided on the previous page. If a value is changed, the display will indicate REQUEST
INSTALLED. Important: The Coin Door must be OPEN allowing the Memory Protect
Switch to be disabled so changes can be made.

GO TO ADJUSTMENTS MENU

With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button.
ADT Select the "ADJ" Icon in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and press
the Black "ENTER" Button. The ADJUSTMENTS MENU appears.

Important Notes:

Exit any sub-menu and return to the MAIN Selecting & activating the "QUIT" /con from
MENU by selecting & activating the "PREV" any display will exit the Service Session.
Icons. If no Icons appear in the display oUTT

because of a testing function or special Bl

display (e.g. "Help"), press any button to exit. [BTY)

Selecting & activating the "HELP" Icon from (=3 In Adjustments, selecting & activating the
? any display will show a help screen. (An Icon decrements the value setting. Selecting &
HEL P explanation of each Mini-Icon at that level will activating the "+" Icon increments the value
cycle continuously until any active button setting.
is pressed.) [44[EM Selecting & activating the "ARROW" Icons

selects the next or previous adj. in the group.

8.P.I. Adjustments (1-45)

From the ADJUSTMENTS MENU, select the "S.PL." Icon with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" /con to view
the 1st adjustment in this group. Continue to select either of the "ARROW" Icons to view each adjust-
ment one at a time. Select either the "-" or "+" Icons to change the value, if desired. The display will describe the
adjustment number, the adjustment name, and the adjustment total or value. The current adjustment will remain in
the display until the next adjustment is chosen or when the sub-menu is exited.

' Adjustment Name l 1 Adjustment Definition

| Adj. N°

Set between 01% - 50% and Fixed (0%) for Replay Levels. Default is
12%. Four levels may be selected. Adjustments allow awarding of a
. ] credit or an extra ball as each level is exceeded. With the
Adj.1  REPLAYS: FIXED/AUTO Autopercentage Feature, if the actual replay percentage is higher or
lower than that desired, the game will automatically adjust for the new
recommended percentage score(s).
Set between 1 - 4 or NONE for the number of replay levels to be
: active. A "Drop-Down" Table appears (after selection of number of
Adj.2  REPLAY LEVELS replay levels) showing Replay Level 1. Adjust Replay Level 1 between
10M - 9.99B. Adjust Replay Level 2, 3 and/or 4 respectively.

Set for replays to award: CREDIT, EXTRA BALL, NONE or SPECIAL

Adj.3 REPLAY AWARD (When score threshold is achieved, a Playfield Special is lit.) Default
is CREDIT.
. Set between 01 - 09 or NO FREE GAMES. Default is 05. Adjust the
Adj.4  FREE GAME LIMIT maximum number of Free Games that may be accumulated per game.

Set between 01 - 09 or NO EXTRA BALLS. Default is 03. Adjust the

Adj.5 EXTRA BALL LIMIT maximum number of Extra Balls that may be accumulated per game.

Section 3, Chapter 4:
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8.P.1. Adjustments Continued.
l Adjustment Name | ’ Adjustment Definition J

Set to EXTRA EASY, EASY, MODERATE, HARD or EXTRA HARD.
(Note: Additional game features which are not adjusted may also
change when adjusting this adjustment; see below table.) Default is
MODERATE. Any one of the INSTALL settings (in a "Drop-Down"
Table) for this adjustment may be activated to automatically select
settings for multiple adjustments affecting game difficulty. Select and
activate the "-" or "+" Icons to choose the difficulty level required. After

Adj.6 GAME DIFFICULTY activation, the individual adjustments may be readjusted, if desired.
Adjustments which typically automatically get changed when changing
this adjustment are Game Specific with adjustments values of EXTRA
EASY, EASY, MODERATE, HARD, EXTRA HARD, ON or OFF.
After changing this adjustment, make note of it in the Table on Page
34 (in pencil), and check all Game Specific adjustments, noting all
changes in the "Your Setting" Column. Performing a Factory Reset
will revert all adjustments back to the defaults.

Play Rules: Novelty & 4-Ball, plus Add-A-Ball Settings

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

Novelty Play Rules - Set to establish recommended settings for no Free Play or Extra Balls:

Adjustment Name Setting Adj. Adjustment Name Setting
Replays: Fixed/Auto Fixed 5 Extra Ball Limit 00
Replay Levels None 11 Match Percentage Off
Replay Award None 17 High Score #1 Awards 1
Free Game Limit 0 18 High Score #2 Awards 0
4-Ball Play Rules - Set to establish recommended settings for 4-Ball Play:
Adjustment Name Setting Adj. Adjustment Name Setting
Replays: Fixed/Auto 07% 5 Extra Ball Limit 3
Replay Levels 1 11 Match Percentage 4
Replay Award Credit 12 Balls Per Game 5
Free Game Limit 5 17 High Score #1 Awards 1
18 High Score #2 Awards 0
Add-A-Ball Settings -To disable awarding of credits and provide awards with an Extra Ball:
Adjustment Name Setting Adj. Adjustment Name Setting
Replay Award Extra Ball 16 Allow High Scores No
Free Game Limit 00 17-20 High Score #1 - #4 Awards 0
Match Percentage Off

Set between USA1 thru UK6 or CUSTOM. Default is USAS (foreign
Game Pricing Options are in the Standard Pricing Select Table on the
following pages). There are two methods available for coin switch
programming: Standard & Custom. Standard pricing uses a single
adjustment as seen in the first display. See the Standard Pricing
Table. If "Custom" is selected, a "Drop-Down" Table appears. Select a
pricing scheme shown in the Custom Pricing Table as seen below.

With Adjustment 7 set to CUSTOM operating the Black "Enter"
Button again initiates a drop down menu representing coin switch
pulses for the LEFT, CENTER, RIGHT and 4TH Coci:n %Iots. The
. prescribed the number of pulses are required for 1 Credit. For

Adj.7  GAME PRICING example, if 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 2
Credits. Further, if Left Coin Pulses, was set to 01 and Coin Switch
Pulses Required for 1 Credit, to 02, 2 Coins in the Left Slot would be
required for 1 Credit.

Coin Switch Pulses Required for Bonus Credit may be set to 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 Creditto 01 and Coin Switch Pulses Required
for Bonus Credit to 04, 1 Credit would be posted for each of the first 3
Coins in the Left Slot and 2 Credits for the 4th Coin.

S.P.I. Adjustment 7 Continues on the next page.
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8.P.1. Adjustment 7 Continued.

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
following 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 8witch 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 to 99.
41h Coin Switch Pulses Set the number of pulses registered for closure of the Fourth Coin Switch; 00 to 99.
Coin 8witch Pulses Required for 1 Credit Set the number of pulses required to post one credit; 00 to 99.

Set the number of pulses required to award the 1st Bonus credit(s); 00 to 99.
Set the number of pulses required to award the 2nd Bonus credit; 00 to 99.
Set the number of credits awarded for achieving the first Bonus level; 00 to 99.

Coin Switch Pulses Required for Bonus Credit
Coin 8w. Pulses Req. for 2nd Bonus Credit
Credi r or 1 0

oin Machanicin

LEFT | CENTER | RiGHT | 4TH | ays/C Floge | Fuloes Pgﬁ%“ cﬁ’ﬂ"
1/25¢ _ 3/50¢ 01 04 o1 00 o1 02 00 01
25¢ | $1.00 | 25¢ |NWU 1/25¢ 5/$1.00 01 04 01 00 01 04 00 01
1/25¢ 6/$1.00 05 20 05 00 04 20 00 01
110S 01 02 02 00 02 00 00 00
SscH | 10scH | 10scH | NU 1/10S 4/30S 04 08 08 00 06 00 00 00
1/30p 2/50p 5/£1] 01 06 15 02 03 00 00 00
10p | 50p £1 | 20p 1/50p 3/E 01 05 15 02 05 00 00 00
1/30p _4/£1 01 05 12 02 03 00 00 Q0
20¢ | NU | $1.00 INU 1/60¢ 2/$1.00 01 00 05 00 03 05 00 01

Below and the following page is the Standard Pricing Select Table for the individual countries listed. The Pricing
Scheme is determined in two ways - 1: The CPU/Sound Board Dip Switch (Sw. 300) Setting; and, 2: The Country
Setting Option. For each country listed, the Dip Switch Setting is shown (Column 1). At this time, not all countries
have a unique Dip Switch Setting. For the countries without a unique setting, the USA Setting (or all positions in
the "OFF" position) is used. In lieu of determining the best Pricing Scheme for your location, "pre-sets” were
made available which would best suit any given situation. If the Factory Default setting is not the selection you feel
is best for your location, choose any of the other pre-set settings. If any of these settings do not suit your needs,
then CUSTOM PRICING will need to be accomplished (however, any "custom” changes made here will be lost
after a FACTORY RESET so it is suggested to write down your unique set-up).

The Standard Pricing Select Table Explained:

Column 1: CPU/Sound Board Dip Switch 300 Settings: (self-explanatory). Column 2: Country Setting Option:
The different available pre-sets are listed. Columns 3-6: Coin Mechanisms - These show the coinage through
the available slots on the Coin Doors. Different countries use different Coin Doors. For example, USA style Coin
Doors, which have only 2 coin acceptors (left & right) may utilize the “Center" slot cable for an optional Bill
Validator. Different Coin Doors may have up to 4 coin acceptors. Columns 7-10: Pricing Scheme Explained -
Shows the number of plays received for the monies required determined by the setting selected.

Standard Pricing Select Table
K,

-

=

Q
s
=
<

Sec. 3

1/25¢
1 /50¢ 2/75¢ | 3/$1.00 |
1 /50¢
USA 4 25¢ $1.00 25¢ 1/50¢
OFF USA 5 {Dofault) 1/50¢ 5 /$2.00 Used to
USA 6 1/50¢ | 2/4X25¢ |3/$1.00 Bill (4= Romle
UsA 7 1 /50¢ 4/$1.50 | 6/$2.00 Vatidator
USA 8 1/50¢ 3/$1.00
Euro 1 (Defaul) 1/50¢
Euro 2 2 /50¢
- e e Euro 3 20¢ 50¢ | €1.00 | €2.00 1 /50¢ 5 /€2.00
oN AlA Euro 4 1/50¢ 3 /€1.00
OFF Euro 5 1/€1.00 | 2/€1.50 | 3/€2.00 |
Euro 6 1 /€1.00 5 /€g.00
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Standard Prlcmg Qelec’r Table - (Conhnued)

Please Note: for all USA Settings, see

previous page (bottom).
Austria 5S 108 | 10s 1/10S 2 /158 3/208 |
Australia 1+ 1/$A1 3/3A 2
20 $A1 | $A2
________ Australia 2 ¢ 1/$A1
oFF Belgum 1) | [ 5BF | 20BF | 50BF | [ 1/208F | 3/50BF |
":;- NP 4 6 8 This country uses unique Tokens and/or Debit Cards only (pricing varies).
OFF (Brazil 1) | | 1 ‘coin’ | 4 ‘coing’ ‘ 1 ‘coin’ | 1/°2 coins’
Pos. 4 6 £
oN |AlA
oFF Canada 1 25¢ | 25¢ |can$1 1/50¢ 2/75¢ | 3/Can$ 1 |
Pos. q 6 B
pon Denmark 1 § 10kr | 5DKr | 10DKr | 20 DKr 1 /3 DKr 2 /5 DKr
oFF Denmark 2.+ _| 1/2DKr | 3/5DKr | 7/10DKr |
31 2 345678
oN |
OFF Finland 1Fmk | 5 Fmk 1/5 Fmk 4 /10 Fmk
oy -« - I 1/3Fr 2/5Fr 5/10F | 11/20Fr |
onl_lAlA France 2 1Fr 5Fr 10Fr | 20Fr 1/5Fr 3/10 Fr 7 /20 Fr
France 3 1/3 Fr 2/5Fr 4110Fr | 9/20Fr |
Germany 1 1/1DM |6/1 X5 DM’
oo REEREIERNMMN  Gormang 2 1oM | 2om | 5DM 1/2 DM 2 /3DM 3 /4 DM 4 /5 DM
OFF Germany 3 1 1/2 DM 2/3DM 3/4 DM 5/5 DM
Germany 4 1/1 DM 6 /5 DM
Pos. 6 8
ON
oFF | oreecer || 50Dr | 100 Dr [ 1550Dr | 3/100Dr |
Pos. q 6 8
ON
oFF HongKong ] [ 1 HKS | 2 HKS [ 5 HKS | 1 /5 HK$
Pos. q 6 B8
ON
oFF Hungary & 10Ft | 10Ft | 20Ft 1/20Ft | 3/40Ft |
Pos. ' 6 B B
on A Maly17 500 Lit 500 Lit 1/500 Lit :
oFF Haly 2 1/1000 Lit | 3 /2000 Lit |
Pos. 4 G 8 )
N A ry Japan 1t 100¥ 1/100¥
oFF Japan 2 1/100¥ 3/200% |
Pos. 6 2
ON I
Korea f 100 Won 100 Won 1 /100 Won
Netherlands 1 1 Fls 1 Fls. | 2.5 Fls. 1/1 Fls. 3/2.5Fls.
Netherlands 2 " | 25Fls. | 5Fls. 11 Fls. | 3/25Fls. | 6/5Fs. |
New Zealand 1 $NZ 1 $NZ 2 1/$NZ 1
New Zealand 2 1/$NZ 1 3/$NZ 2
or Norway I 1 TONKe | 5 NKr | 20 NKr 2/10NKr | 1/5NKr | 4/20 NKr |
NorwaH 2 1 /10 NKr 3 /20 NKr

Spain ¢ 100 Pts 500 Pts 1/100 Pts | 6/500 Pts
Bweden 1 1 1/10SKr | 2/158Kr | 3/20 SKr |

1 SKr 5 SKr | 10 SKr

Bweden 2 1/5 SKr 2 /10 SKr
Bwitzerland 1

1/1 SwF 6 /5 SwF

1SwF | 2SwF | 5S8SwF

Switzerland 2 1/1SwF | 3/2SwF | 9/5SwF |

UKt 3 /81 782 IO sw it s hasonyls
4 /1 8 /£2 :R: mr:ves(tyle Coln ech::fl:r:ed ww 50/,;:’e

ns can

10p 50p £1 20p 1/50p 2 /81 5/£2 | Soncomete
1/30p 2 /60p 3/90p 4/81

1/£1 B /R [ e e Corenonas of bulaes Jia
SEE NOTES [N PRICING SCHEME 3 / £2 E&rlgi g]o‘l:: n'll‘ecl?lli L—s‘ed zf;ec:e“v‘f ;dTug?r‘ngn‘:‘:‘g ngc%r:n‘::gate

Notes: t Indicates Factory Default for that setting. % Indicates a USA Dip Switch Setting (all positions in the "OFF" position).
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8.P.1. Adjustments Continued.
Adjustment Name l ‘ Adjustment Definition

Setto YES or NO. Default is NO. 4\ When set to YES (select the "+"
Icon to change) all Coin Audits (Audits 5-11), will be reset to zero.
Set to YES or NO. Defaultis NO. 4\ When setto YES (selecct the "+"
. Icon to change) all audits will be reset to zero, except for the Coin
Adj.9  RESET GAME AUDITS Audits (Audits 5-11) and Audit 12, Software Meter (the only audit
which cannot be reset to zero).
Set to YES or NO. Default is NO. When set to YES (select the “+"
Adj. 10 RESET HIGH SCORES Icon to change) all the High Score Levels and associated initials w11|
be restored to the backup settings.
Set between 0% - 10% or OFF. Default is 8%. At 0% the match
display occurs at the end of the game but never awards a credit.
Set between 02 - 05. Default is 03. Adjusts the number of balls per
game.
Set to 00, 01 or 03. Default is 01. Adjusts the number of plumb bob
tilt switch closures before the ball in play is tilted.
Set to YES or NO. Default is YES. When set to YES, exceeding a
replay will set a temporary replay level for each time a replay level is
Adj. 14 REPLAY BOOST surpassed. This new level will equal the previous replay level (when
the replay was awarded) pius 50M for each following game, until the
replays have all been played (then the previous level is resumed).
Set between 04 - 50. Default is 30. Adjusts the maximum number of
credits that may be posted.
Set to YES or NO. Default is YES. When set to YES if a player
exceeds any 1 of the 4 High Scores, the player may receive an award
(depending on Adj. 3, Replay Award). Set to NO to disable this
feature. There are 10 High Scores that will aliow the player to enter
their initials (or name) (See Adj. 32, High Score Initials), however,
only the top 4 can receive an award if this adjustment is enabled.
Set between 00 - 05. Default is 01. Adjusts the number of awards
awarded for exceeding Level 1 (the highest of the four (4) Levels).
Set between 00 - 03. Default is 01. Adjusts the number of awards
awarded for exceeding Level 2.
Set between 00 - 02. Default is 01. Adjusts the number of awards
awarded for exceeding Level 3.
Set between 00 - 01. Default is 00. Adjusts the number of awards
awarded for exceeding Level 4.
Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M).
Adj. 21 DEFAULT HIGH SCORE #1 Default is 30,000,000. Adjusts the desired High Score Levelto which
Level 1 may be achieved (not affected by Adj. 31).
Set between 1,000,000 - 9,999,000,000 or 00 (increments of TM).
Adj. 22 DEFAULT HIGH SCORE #2 Default is 26,000,000. Adjusts the desired High Score Level to which
Level 2 may be achieved (not affected by Adj. 31).
Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M).
Adj. 23 DEFAULT HIGH SCORE #3 Default is 22,000,000. Adjusts the desired High Score Level to which
Level 3 may be achieved (not affected by Adj. 31).
Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M).
Adj. 24 DEFAULT HIGH SCORE #4 Default is 20,500,000. Adjusts the desired High Score Levelto which
Level 4 may be achieved (not affected by Adj. 31).
Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M).
Default is... (see table on page 34). Adjusts the desired High Score
Level to which Level 5 may be achieved (not affected by Adj. 31).
Set between 100 - 9,900 or OFF (increments of 100). Default is
2,000. HSTD (High Score To Date). Adjusts the number of games

Adj.8 RESET COIN AUDITS

Adj. 11 MATCH PERCENTAGE

Adj.12 BALLS PER GAME

Adj. 13 TILT WARNINGS

Adj. 15 CREDIT LIMIT

Adj. 16 ALLOW HIGH SCORES

Adj. 17 HIGH SCORE #1 AWARDS

Adj. 18 HIGH SCORE #2 AWARDS

Adj. 19 HIGH SCORE #3 AWARDS

Adj. 20 HIGH SCORE #4 AWARDS

Adj. 25 DEFAULT HIGH SCORE #5-
Ad). 30 DEFAULT HIGH SCORE #10

Adj.31 HSTD RESET COUNT between automatic resets of high score levels to backup settings and
ball time averager adjustments. Set to OFF for "no reset or
adjustment”.

Set to 3 INITIALS or 10 LETTER. Default is 3 INITIALS. When set to

Adj.32 HIGH SCORE INITIALS 3 INITIALS, player is allowed only 3 initials to input. When set to 10

LETTER NAME, player is allowed to enter 10 initials to input.

‘
Section 3, Chapter 4: \ R

Go To Adjustments Menu MO '<l U P O L 39




8.P.I. Adjustments Continued.

l Adjustment Name

Adjustment Definition

FREE PLAY

Set to YES or NO. Default is NO. When set to YES, no coins are
required for Game Play.

Adj.34 CUSTOM MESSAGE

Set to ON, CHANGE or OFF. Default is ON. When set to CHANGE
(select the "+" Icon to change settings until "CHANGE" appears in the
display, then select the ">>" Icon to access.) This adjustment can be
accessed in two (2) ways by either selecting the “S.RP1." Ilcon and
advancing to this Adjustment 34, or can be directly accessed by
selecting the "ABCD CUST MSG" Icon in the ADJUSTMENTS MENU.

View the definition at the end of this chapter under the
Custom Message entry for the operation explanation.

Adj.35 FLASHLAMP POWER

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

Adj. 36 COIL PULSE POWER

Set to NORMAL, HARD or SOFT. Defaultis NORMAL. When HARD
the coil pulse power is increased by 12.5% of the normal pulse rate.
When set to SOFT the coil pulse power is decreased by 12.5% of the
normal pulse rate. These adjustments are provided to compensate for
Low Line or High Line voltage conditions where the solenoids appear
to kicking too weak or too hard. Adjust as required.

KNOCKER VOLUME

Set to NORMAL, LOW or OFF. Default is LOW. When set to LOW,
the volume is decreased 50%. When set to OFF, no sound is heard
when the "knocker" is sounded.

GAME RESTART

Set to YES or NO. Default is YES. When set to YES, a new game
may be started during any ball after the first ball is completed (if
credits are available). Pressing the Start Button during the first ball
will add additional players. When set to NO, the game disables the
Start Button after the first ball until the final ball is in play. Review
Section 2, Chapter 1, Game Operations & Features for details.

EXTRA BALL
PERCENTAGE

Set between 0% - 50%. Default is 20%. This adjustment allows the
operator to adjust how frequently the Exira Ball Feature is made
available to the player.

BILL VALIDATOR

Set to YES or NO. Default is NO. When set to YES, in Game Attract
Mode the Display will show an "Insert Bill Animation." When set to
NO, the Display will show an "Insert Coin Animation."

Adj. 41 TOURNAMENT MODE

Set to NONE, IFPA, EXPO, PAPA or HOME. Default is NONE.
Tournament Mode determines the default conditions to quickly
prepare a game for tournament 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 return to Game Over
Attract Mode, as if a Factory Reset had been performed. NONE -
Same as a Factory Reset conditions. IFPA - Straight 50¢ play, No
Replay, No Extra Ball, No High Scores, 2 Tilt Warnings and No Match.
EXPO or PAPA - Same as IFPA settings except Free Play is enabled.
HOME - Sets game for Free Play, Extra Ball Play, No Replay, 10%
Match & 30% Extra Ball.

UK COIN MECH. TYPE

J 774777 UK Only Dip Switch Set @ Option2 F 448817

Adj. 42 Setto CURRENT: 2 POUND AT #5 if using a Coin Control Mech 74-1129-104U (latest version).
Set to OLD: 2 POUND AT #6 if using older version Coin Control Mech 74-1129-104.
Default is CURRENT: 2 POUND AT #5.

. BKGRND (BACKGROUND)
Adj. 43 muysicC VOLUME

Set between 01 - 15. Default is 01. After volume is set via Portals
Service Buttons (See Sec. 3, Chp. 1, ...Intro) this adjustment can be
utilized to adjust the background music (1 all the way on, 15 all the
way off) while keeping the Special Sound FX the same level.

Adj. 44 LOCATIONID

Set between 00 to 9999. Default is 00. This adjustment allows the
operator to assign a location identification number to the audit
print-out sheet. (Will not be affected by Factory Reset.)

Adj. 45 GAMEID

Set between 00 to 9999. Default is 00. This adjustment allows the
operator to assign a game identification number to the audit print-out
sheet. (Will not be affected by Factory Reset.)

40
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Please Note: For more details on Audit Printing, review Section 3, Chapter 3, Go To Audits Menu (Go To Printer
Menu, Page 33). For more details on Factory Reset, review Section 3, Chapter 5, Go To Reset Menu.

=7 MONOPOLY® Adjustments (46-63)

p==_==1 From the ADJUSTMENTS MENU, select the "MON" /con with either Red "LEFT" or Green "RIGHT"
m Button and press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" /con to view
the 1st adjustment in this group. Continue to select either of the "ARROW" /cons to view each
adjustment one at a time. Select either the "-" or “+" Icons to change the value, if desired. The display will
describe the adjustment number, the adjustment name, and the adjustment total or value. The current adjustment
will remain in the display until the next adjustment is chosen or when the sub-menu is exited.

| Adj. N2 r Adjustment Name | I Adjustment Definition J
EXTRA BALL Set to YES or NO. Default is NO. When set to YES, this feature
Adj. 46 MEMORY bonus will be retained in memory from ball-to-ball for the same player.
When set to NO, this feature will go out at the end of each ball.
SPECIAL Set to YES or NO. Default is YES. When set to YES, this feature
Adj. 47 MEMORY bonus will be retained in memory from ball-to-ball for the same player.
When set to NO, this feature will go out at the end of each bail.

Adj. 48 UK POST SAVE ENABLED  J J F F # # # UK Only Dip Switch Set @ Option 2 YZZ27727274
Set to YES or NO. Default is NO, (UK Default is YES). When set to YES this feature is available when
lit. Setto NO to disable this feature. (UK Games have Outlane & Center Post Save Devices which are
accessed in a different way; Non-UK Games cannot adjust this setting.)

Set to OFF, 0:01-0:15 or AUTO. Default is OFF. When set to OFF
this feature is unavailable. Set between 0:01 through 0:15 (single

Adj. 49 FREEZE TIME (BALL SAVE) increments) for the ball to be sent back into play if the time set is not

met (per ball). Set to AUTO to automatically adjust the Freeze Timer
based on the average ball time.

. Set to EXEASY, EASY, MODERATE, HARD or EXHARD. Default is
Adj. 50 BANK DIFFICULTY MODERATE. Determines how this Feature is started and played.

. Set to EXEASY, EASY, MODERATE, HARD or EXHARD. Default is
Adj. 51  REMATCH DIFFICULTY MODERATE. Determines how this Feature is started and played.

. Set to EXEASY, EASY, MODERATE, HARD or EXHARD. Default is
Adj.52 BONUS X DIFFICULTY MODERATE. Determines how this Feature is started and played.
Adj.53 DISABLE BANK Set to YES or NO. Default is NO.

TIMED Set to OFF or 0:15 - 1:00. Default is OFF. When set to 0:15 to 1:00,

Adj. 54 PLUNGER the plunger will "Autoplunge" the ball (at the time set) when the ball is

at the beginning of play, awaiting the skill shot by the player.

. Set to EXEASY, EASY, MODERATE, HARD or EXHARD. Default is
Adj. 55 ELECTRIC CO DIFF MODERATE. Determines how this Feature is started and played.

Set between 00 - 04. Default is 01. Determines how many letters are

Adj. 56 B-A-N-K LETTERS spotted at game start.

. Set to YES or NO. Default is YES. Determines if another ball is given
Adj. 57 CHASE BALL in the game after a ball is trapped/missing & ball search did not find it.
Adi. 58 POPS HITS Set between 00 - 06. Default is 05. Determines how many pop switch

J- TO MOVE TOKEN closures are required for a move of 1 space on the game board.
Adj.59 ADV BANK AT NEW BALL Set to YES or NO. Defaultis YES.

. Set between 00 - 04. Default is 03. Determines how many lights
Adj. 60 RIGHT STANDUP SPOTS (modes "completed") are lit at game start by the Right Standup Target.

. Set to EXEASY, EASY, MODERATE, HARD or EXHARD. Default is
Adj. 61 CHANCE VUKSTRENGTH  mopERATE. Determines VUK strength.

Adj.62 START AT 1500 PTS Set to YES or NO. Default is YES.

Set between 20 - 80. Default is 30. Determines the percentage

Adj. 63 ELEC.EB AT % reiuired to iet to in Electric Comiani Increase Power Mode.
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Ecpl Custom Message

1I=5 T\ To go directly to Adjustment 34, Custom Message, from the ADJUSTMENT MENU, select the "CUST
<ir MSG" Icon either Red "LEFT" or Green "RIGHT" Button and press the Black "ENTER" Button. At the
top left corner of the Display, the letter A is indicated (blinking) in the first available position (Thirty-Six
(36) characters including spaces are available). Vary the letter(s) by operating the Left and Right Flipper Buttons
(or "RED" or "GREEN" Buttons). With the desired letter indicated, depress the Start Button to lock in the letter
and advance to the next character. Repeat this procedure until the desired message is completed in the display.
Select the "<" or ">" characters to back-space (erase) and/or to move forward in an already typed message. Aiter
completion, press the "BLACK" Button, "REQUEST INSTALLED" is indicated and then exits this sub-menu.

Film Star Reset (For the Home Setting)

To reset the game with Special Home Settings (not the normal Factory Setting), from the ADJUSTMENT
MENU, select the "STAR" /con either Red "LEFT" or Green "RIGHT" Button and press the Black
"ENTER" Button. This Special Setting automatically changes Adjustment 6, Game Difficulty, to EASY
and Adjustment 33, Free Play, to YES. This setting is determined to be ideal for the home environment.

Take Note:

To Restore or Reset any of the adjustments to the Factory Settings (Default), review Sec. 3,
Chp. 5, Go To Reset Menu. Follow the "RESET" Jcon or "FACT" Icon and their explanations.
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Chaptor & of 7

Go To Reset Menu

Overview

The Portals™Service Menu System provides three (3) functions to reset adjustments and/or audits back to the
Factory Setting. See Chapter 3, Go to Audits Menu, and Chapter 4, Go to Adjustments Menu, for the Game Audits
& Adjustments Information. If a reset of Coin or Game Audits is performed, the display will indicate REQUEST
INSTALLED and return to the RESET MENU. If a Factory Reset is performed, the display will indicate
REQUEST INSTALLED, the Service Session is exited & returns to the Attract Mode. Please note that once
reset, all customized settings are lost! Certain Audits & Adjustments cannot be reset (refer to the details below).

GO TO RESET MENU

With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button.
Select the "RESET" Icon in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and
press the Black "ENTER" Button. The RESET MENU appears.

Important Notes:
Exit any sub-menu and return to the MAIN MENU by selecting & activating the "PREV" /con.

Selecting & activating the "QUIT" Icon from the display will exit the Service Session.

Selecting & activating the "HELP" Jcon from the display will show a help screen.
(An explanation of each Mini-Icon at that level will cycle continuously until any active
HEL P button is pressed.)

Reset Coin Audits

=
'y@ From the RESET MENU, select the "COIN" Icon with either Red or Green Button and press the Black
ColN Button. £ All Coin Audits (See Fig. 1) will be reset to Factory Settings. The display will indicate
REQUEST INSTALLED and return to the RESET MENU. Coin Audits can also be reset from the
ADJUSTMENTS MENU, S.P.I. ADJUSTMENT 8. See Chapter 4, Go to Adjustments Menu, of this section. After
selecting this Icon, all of the Coin Audits (5-11) are reset to zero.

Reset Game Audits

w2 4] || From the RESET MENU, select the "AUD" Icon with either Red or Green Button and press the Black
AUD Button. 4\ All Game Audits (See Fig. 2) will be reset to Factory Settings. The display will indicate

REQUEST INSTALLED and return to the RESET MENU. Game Audits can also be reset from the
ADJUSTMENTS MENU, S.P.l. ADJUSTMENT 9. See Chapter 4, Go to Adjustments Menu, of this section. After
selecting this Icon, all of the Audits are reset to zero, except for the Coin Audits (Audits 5-11) and Audit 12,
Software Meter. Audit 12 is the only audit which cannot be reset.
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Gec. 3

o Reset Coin Audits * Reset Game Audits
2 gs Aud oin Aud O A gS 4 ene pe Aud
. Au. N2 Description . Au. N2 Description
Flg' 1 1-4 | The first 4 Audits in the game. F'g' 2 1-4 i The first 4 Audits in the game.
5 Coins Thru Left Slot 5 Coins Thru Left Slot
6 Coins Thru Right Slot 6 Coins Thru Right Slot
7 Coins Thru Center Slot 7 Coins Thru Center Slot
8 Coins Thru 4th Siot 8 Coins Thru 4th Slot
9 Total Coins 9 Total Coins
10 | Total Earnings 10 | Total Earnings
11 | Meter Clicks 11 | Meter Clicks
12 | Software Meter 12 | Software Meter
13+ | The remainder of the Audits. 13+ | The remainder of the Audits.

Factory Reset

bt From the RESET MENU, select the "FACT" /con with either Red or Green Button and press the Black
ACT Button. 4\ All adjustments will be reset to Factory Settings (except for Proprietary Adjustments). The

==21| display will indicate REQUEST INSTALLED and exit the Service Session. See Chapter 4, Go to
Adjustments Menu, of this section, for the Factory Settings in the Game Adjustment Table.
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Example:
From the MAIN MENU, use the Red or Green Buttons to select the "RESET" /con (GO TO RESET MENU).

e

FACT HELP

RESET COIH AUDITS

The RESET MENU now appears with the "COIN" /con (RESET COIN AUDITS) flashing:
' DO NOT PRESS THE START BUTTON AFTER SELECTING ANY THREE OF '

w
®
@
N

THESE ICONS UNLESS THIS IS WHAT IS DESIRED (SETTINGS WILL BE LOST)!
PLEASE READ THE PREVIOUS PAGE FOR EXACTLY WHAT WILL HAPPEN
) IF ANY OF THESE THREE ICONS ARE ACTIVATED. [ ]

From the RESET MENU, select any of the Icons ("COIN", "AUD" or "FACT") with either Red or Green Button and
press the Black Button to activate the ICON chosen.

REQUEST
INSTRLLED

If the "COIN" or "AUD" Icons are chosen and activated, the affected audits (see previous page) will be reset, the
display will indicate REQUEST INSTALLED and the display will return to the RESET MENU.

nNU3 jasay "

If the "FACT" Icon is chosen and activated, all adjustments will be reset back to the Factory Settings. The display
will indicate REQUEST INSTALLED (momentarily), the Service Session is automatically exited and returns to the
Attract Mode.

T Section 3, Chapter 5:
Go To Reset Menu
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Section 3 Chapter 6 of 7
Go To Fuse Table

Overview

The Portals™Service Menu System provides a current Fuse Table for this game. The fuses are located in the
Backbox (on the Display Power Supply Board and the 1/0 Power Driver Board), and also in the Cabinet (under the
playfield by the Flippers and/or by any unique assembly, such as magnets). For the complete Fuse List in the
Quick Reference Fuse Chart & Pictorials, see the next page (identical to page DR. @ in the front of this manual).

GO TO FUSE TABLE

With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button.
Select the "FUSES" Icon in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and
press the Black "ENTER" Button. Select and activate the "+" /con to view the 1st fuse in this group.
Continue to select either the "+" or "-" Icons to view each fuse one at a time. The display will describe the fuse
identification number (e.g. F1, F6, F7, etc.), location of fuse (i.e. Backbox: Board name located on; or Cabinet:
Under the playfield or in Service Outlet), rating of fuse (e.g. 5A 250v S.B. - i.e. 5 Amp, 250 volt, Slo-Blo), and ‘use
of fuse’ (e.g. 90v DC High Voltage Power, etc.). The current fuse listed will remain in the display until the next fuse
is chosen or when the sub-menu is exited.

Important Notes:

Exit any sub-menu and return to the MAIN Selecting & activating the "QUIT" Icon from
MENU by selecting & activating the "PREV" any display will exit the Service Session.
FEU Icons. 1f no Icons appear in the display OUIT
because of a testing function or special

FEEL display (e.g. "Help"), press any button to exit. (=] by |

Selecting & activating the "HELP" /con from —J[# Selecting & activating the "+ " or "' lcons
any display will show a help screen. (An selects the next or previous fuse in this group.
HELP explanation of each Mini-Icon at that level will
cycle continuously until any active button
[§ ispressed.)

2
)
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Example:
From the MAIN MENU, use the Red or Green Buttons to select the "FUSES" /con (GO TO FUSE TABLE).

Sec. 3

T

!

|

IAG|| AUD | ADT JRESET
O TO FUSE TRELE

Press the Black Button to activate this ICON. This will bring up the MONOPOLY FUSE TABLE.

MONHOFOLY FUZE TRELE

MAIN FUSE £A 250U S.E.
INTEKHATIDHAL SA 250U 5.E.
(IM SERUILE DUTLET EOR
' G

ook
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W BACKBOX LAYOUT LOCATIONS: Fuses, Bridges, Relays & ROMs ¥

CAUTION: For continued protection I . |
against risk of fire, replace only with same D'splag Power gupplg Board

type of fuse having the same electrical rating!

QUICK REFERENCE FUSE CHART
Backbox Fuses

P WE
%A 250v S

oL
B.
PO

F6 | 7A 250v S.B. | 50v DC _Primary High Power Coils/Flippers
F7 | 5A250v S.B. | 20v DC Low Power Coils
F8 | 5A 250v S.B. | 12v DC Logic Power
F9 | 5A 250v S.B. | 12v DC Logic Power
F20| 3A 250v S.B. | 50v DC Magnet
F21| 3A 250v S.B. | 50v DC Coils
F22| 8A 250v S.B. | 18v DC Controlled Lamps
F23| 4A250vS.B. [ 5vDC  Logic
F24| 5A 250v S.B. | 6.3vAC G.l. Lamps (BRN-WHT to WHT-BRN)
F25| 5A 250v S.B. | 6.3vAC G.l. Lamps (YEL to WHT-YEL)
F26| 5A 250v S.B. | 6.3v AC _G.l. Lamps (GRN to WHT-GRN)

F27| 5A 250v S.B. | 6.3vAGC_G.!. Lamps (VIO to WHT-VIO)
3A 250v.S.B. | 24v AC

115v AC Main Fuse Line (Domestic or USA)
220v AC Main Fuse Line {International

8A 250v S.B.
5A 250v S.B.

o Wac- s PR OE e
@ fis! ,:,_'vt} B

: Fl .
50v DC _Rt. Flipper (BLU-YELSRED-YEL

3A 250v S.B. )

g "093§

n/a | 3A 250v S.B. | 50v DC Lt. Flipper (GRY-YELSRED-YEL) 5 oy T
a | 3A 250v S.B. | 50v DC_Upr. Flipper (GRY-YELSRED-YEL) || $|F24 TSI EI Bt =+ All BRIDGES rated |f
OB For other fuses, if any, locations & more information, see Page 95. oAl it 35A @ 100v **+

+50v DC High
Current Coils

+20v DC Low
Current Coils

Y +/-12v DC
& 2 \ Sound /

For Backbox & Cabinet General Parts, review Section 4, Chapter 1,
Paris Identification & Location (The Pink Pages).

For 8chematics and/or Component Parts on above Boards, review

Section 5, Chapter 4, Printed Circuit Boards (The Yellow Pages).

B e T
oo © ©

ARG

a|qe] asn4 °**

§ Display / Logic
- ERIGGES 520 [JERTNER
:I]‘D!UEQ :[rﬂh’g ‘0 ARG 20 [~ 5 \ lllumination

_ :]f[]E[]h o, Py +5v DC Logic

Voltage

(124
QiweT) g
RIOLLRR RN IO NS

e

information
see Pages
50 & 132)

The Display Controller Board
(holds the Display ROM Loc: ROMO)
is positioned behind the 128 X 32

Dot Matrix Display Board

(Neither board contain Fuses.)

4
Service Outlet
X (on Power Box)
Inside Coin Door -
=3 On/Off Switch
%38 (Under Pwr. Box)
I Flayfield Power 8 ’ ey
Intertock Switch § s
Memory Protect S Nl =y
Switch IntL.: 5 Amp 250v[USA: 8 Amp 250v

Slo-BloFuse [ Slo-Blo Fuse

@ Section 3, Chapter 6:
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Chapter 7 of 7

Go To Help Screen

Overview

The Portals™Service Menu System provides help screens in each display (except if the display is in a testing
mode). Help Screens provide different information depending on where the "HELP" or "?" Icons are selected.
Read all chapters in this section for a complete understanding of this pinball game. For more help, utilize the "Dr."
Icon in the DIAGNOSTICS MENU (see the end of Chapter 2 in this section). The table on the next page was
designed to provide solutions to some common problems frequently asked.

GO TO HELP SCREEN

With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button.
1| Select the "HELP" /con in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and
press the Black "ENTER" Button. The below screens appear and will continuously cycle until any -
Button is pressed bringing back the MAIN MENU.

Important Notes:

Exit any sub-menu and return to the MAIN Selecting & activating the "QUIT" Icon from
MENU by selecting & activating the "PREV" ﬁl any display will exit the Service Session.

Icons. If no Icons appear in the display

FREU 1 ocause of a testing function or special
FEEIN display (e.g. "Help"), press any button to exit. BT
Selecting & activating the "HELP" Icon from HFE These "Mini-lcons" vary in functionality
any display will show a help screen. (An depending in what sub-menu they are used.
HEL P explanation of each Mini-icon at that level will [EIH] Refer to the beginning of each chapter in this
cycle continuously until any active button section for the function they serve in that menu
[ s pressed.) HAEE or select the "HELP" /cons in the display

where the Icon in question is being used.
710
Help Screens from the MAIN MENU:

USE FLIPPEE EUTTOHS
(OF RED AHD LKEEH COIH
DOOF EUTTOMS) TO CHAMLE

THE SELECTED ILOH.

PREESS STAKT EUTTON
(OF EHTEE)Y TO
ACTIUARTE THE

SELECTED ICOH.

This concludes the Portals™Service Menu. Review the Table of Contents at the beginning of this manual, and the
detailed Table of Contents for Section 3 to quickly find the information required. The remainder of the sections in
this manual cover all the parts in this game and provide helpful information to aide in troubleshooting. If questions
still arise after reading this section completely, call TECH SUPPORT or visit our website at www.sternpinball.com.

TSI .

MORNGPOLY
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PORTALS™"SERVICE MENU
PROBLEM/SOLUTION TABLE

Use this table for a quick simple solution(s) guide. For more technical assistance view Section 5.

PROBLEM

Will not enter the Service Mode after depressing the
Black "BEGIN TEST" Button.

SOLUTION

« Check the Service Switch(es) (Red, Green & Black
Buttons) for loose connections or bad Ground.

e Check the associated wiring harness to/from the
CPU Board Connector CN6.

* Check CPU Board, possibly failed.

All Service Buttons (Red, Green and Black) appear
nonfunctional.

» Check the Service Switches for poor
connections or broken wires.

The Green Service Button in the Attract Mode will not
enter the Service Credits Menu to add Service Credits.

 Check to make sure the Game is not in "Free Play." If
the game is set to Free Play, adding Service Credits is
not required.

« Check the Service Switche(s) for poor connections or
broken wires. .

The display blanks out.

o Check the Dot Matrix Display for loose wiring harness
connections.

o Check F1 (3/4A Fuse) on the Display Pwr. Supply Bd.
Refer to Section 5, Chapter 4, Schematics &
Troubleshooting.

Icons "scroll" along continuously in the MAIN MENU.

o If the Service Switch Set and/or the Coin Door was
replaced, ensure the Locking Mechanism on the Green
Button is removed. If the Green Button "clicks" and
locks into an up/down position, the Green Button has
this lock switch. Remove it. (Ref. to Svc. Bulletin #74.)

The Start and Flipper Buttons do not select or
activate lcons in the SWITCH TEST MENU.

« This is normal. These switches are deactivated, as
they are a part of the Switch Test. Use the Red "LEFT"
or Green "RIGHT" & Black "ENTER" Buttons in this
Sub-Menu (see Chapter 1).

Can’t move selection of lcon with the Left and/or Right
Flipper Buttons.

» Check the Flipper Buttons for loose connections or
bad Ground and refer to Section 5, Chapter 2, Playfield
Wiring, #-Flipper Circuit Wiring Diagram.

e This is normal only in Diagnostic’s Switch &

Active Switch Tests (see previous Problem).

Some lcons appear nyon-functional in the PRINTER
MENU(S).

« If no printing equipment is connected, the "-" Icon, "+
fcon and "RUN" Icon will appear not to function (see

the end of Chapter 3).

Some Icons appear non-functional in the GAME
SPECIFIC MENU under the DIAGNOSTICS MENU.

e |f there is no other test under this Menu, the "Left
Arrow" & "Right Arrow" Icons will appear not to function.
The remaining /cons should function as normal.

Note: If there is no Game Specific Special Test, the

"GAME SPECIFIC" Icon will not invoke another display.

The display returns to the ATTRACT MODE exiting the
Service Session from the FACTORY RESET MENU.

e This is normal. After a FACTORY RESET, the
Service Session is automatically exited (see Chapter 4
(end) or Chapter 6).

In COIL TEST MENU, the coils and flashlamps do not
fire after activating the "RUN" Icon.

¢ Ensure the POWER INTERLOCK SWITCHis pulled
out (see Chapter 1).

In ADJUSTMENTS MENU, with the Coin Door
CLOSED, adjustments are not getting changed as
desired while using the Flipper & Start Buttons to
select Icons and change values.

e This is normal. The Memory Protect Switch is
enabled when the Coin Door is CLOSED. Changes
can be made with the Coin Door OPEN only.

In Portals™Service Menu, the volume cannot be
adjusted with the Red or Green Buttons.

» The Volume adjustment can only be made when in
the Attract Mode. The Volume Mode is entered by
pressing the Red "VOLUME" Button. Then use the
Red or Green Button to increase/decrease volume.
(Red "LEFT" decrements; Green "RIGHT" increments.)

In Portals™ Service Menu, the display seems to lock
up, or the Help Display appears to be non-functional.

» If you cannot clear the situation by exiting back one
Menu, exit completely out of the Portals™Service
Menu, and re-enter. If the problem persists, call
Technical Support for additional help.

Q
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Section 4 Chapter 1 of 2

Parts Identification & Location
(The Pink Pages)

Overview

This section provides the Part N°s and locations of all the components in this pinball machine. The parts are
arranged in three groups: BACKBOX, CABINET & PLAYFIELD. Generic parts which may change as production
continues (quantity and/or size) are listed together. Quantities greater than 0 indicates that the part is used in this
game. Since quantity changes may occur, an item indicating "0" may be used. Compare the item which needs to
be replaced with the drawings provided (the Posts, Sockets, Bulbs & Rubber Rings are drawn actual size). Major
Assemblies & Ramps are detailed in the Blue Pages, Chapter 2. Important: Read all "Take Note:" items.

Section 4, Table of Contents

Chapter 1 (The Pink Pages)

Overview
...................................... 4

BACKBOX:
MONOPOLY® Backbox Assy.

Backbox

Speaker Panel Assy. for the
Backbox and Assoc. Parts:... 51

CABINET:

Speaker Panel & Display General Parts & Switches

................................. 52-53
PLAYFIELD:

General Parts & Switches
(Bel:)w)................'; ........ 54

General Parts & Switches
Playfield (Above) ...cceereeeniianninnnnns 55

Rubber Parts

....................................... 56

& Decals...caeeveeiereenenenennnnns 57
Rails, Wire Forms, Ball Guides

and Flat Metal Ramps .... 58 [liB
Metal Posts (Screws) -

and Nuts.......cceuvvnneeeee.. 59 b
Metal Spacers £
...................................... 60
Plastic Posts and Spacers n‘
....................................... 61 K5
Small Bayonet Type Bulbs .

and Sockets .................. 62 I
Large Bayonet Type Bulb p

and Sockets .........cue..e. 63
Wedge Base Bulbs

and Sockets.............eue.... 64

Cabinet Chapter 2 (The Blue Pages)

Overview
....................................... 65

Drawings for Major Assemblies
& Ramps .........cuueeee.ee. 66-88
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[ J Backbox Assembly, 505-6002-75-75 (ltems 1-26)
Not sold as an assemblg. order the individual part(s) actually requwed

T \\\‘i‘\\\\\\ ‘\\\\\\\\\\\\\\\\\\\\\\Y\\\}X‘\ n

”/////é/

A bz

72777777

YU //////////WWA’

27

T
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b lwp‘]a

Y

AP-
A4

7

Associated

Parts (AP-)

listed in the
Parts Table on
the next page.

Front View
The Backglass is Not Shown in

this Front View for clarity.
TN 158 5
Take Note:

* An asterisk ( * ) indicates item(s) are not noted in the pictorials.

LS s s T JE

AP-
C

SRR

R “
\\

L—4

Right Side
Pivot Hinge

+ When ordering Item 3, CPU/Sound Bd., please specify the
Game Name 1o receive the board with the correct ROMs.

N? BACKBOX PART NAME QTY. SPI PART N2 BACKBOX PARTNAME

1  Backbox (MONOPOLY®) 1  525-5558-75 | 10 by It ~ ;
] Irem 1 Nole: Black Textu ca‘nnot be ordered separalely ‘ rie ’ s - 165 501 1 01
‘ S e P W 1010-5015-00
o e Mounting Plate . 535-8657-00
it (242-5003-00) S e e 51028046) ;
e 1 ‘520'51 36-16 13 Lock Mountmg Plate (200 1 535-8128-01
-1 520-5138-00 | 14 Camlock (Cam 440X) & Key. - : 355_5013_02
1 520 51 37 01 ftéms 1314 are secured by: #8X 58" TP Tor T20 (Qty 4) (237 5947 -00) | :
15A #1 Roto Lock Male (on Cabinet) 1 355 5006 01
o il 158 #1 Roto Lock Female (R2-0002-02) 1 355-5006-02
O | i et ot
e o ( 40-5207-00) an asher
Fluorescent Light Bracket Assy. Left 1 515 6545 00‘ Back Véht Grlll 5.1 /2" e 1,‘ 4 5 45_5072 02:
ORDERING ABOVE (ITEM 7). SUB-ASSY. PART N2 WILL INCLUDE: - e 16 s secured by: Staple 516° (Qty.24) (631 ‘5000 00) o
7A Fluorescent Light Bracket Left 1 535-7739-00 i a ‘
78 Lamp Holder (Self-Locking) 1 077-5214-00 47  Fuse Description Decal (Generic) 1 820-6152-00
7C #6-32 XBS/BH ;(:PF-I: lrs gS?ms) Zinc 1 gg;gg?ggg _ Fuse Description Decal (Specific) 1. 820-6152-75
7D Starter Base (with Leads -5213- 18 ' "CAUTION - VERY HOT' Decal . 4 820-6266-00
7E #4-41 1/2" PPH MS (S y4 2 237-5813-00 A e ’ ' '
(.)X /_ \satlggz;so)rdeﬂﬁe aipart(s) actually requ1red ;(9):: ’ gusﬁbl_abgl (tULI'_)b9| I — :ll ) ggg'gég?'gg
g  515-6545.01 | 20% BackboxDateLabel /. . = 1 820-5091-00
30VE (ITEM,8) SUB-ASSY. PART Ne WILL INCLUDE: 12,1; * _Ribbon Cable, 20-Pin (4") 1. 036-5000-04
8/ = “‘n,t;nght Bracket Rigl 535-7739 01 |/'D2x Ribbon Cable, 26-Pin (40) " = = 0 1-036-5001 -40
'5207-00) and /4 X3"¥Relnforced | 24x 1/2"Clamp (Single) 1 040-5000-06
TG 0000 | 25% 3/4" Clamp (Single) 2 040-5000-08
able orderthe indnvidual part(s) actually required. 5;26 W 1.. Clamp (Slngle s e 6 - 0 40-5000 09
9 F'UOFGSCG’ﬂt Tube (F20T1 2CwW) 1 165-5031-02 | fioms 2326 are sec cured to em 1 by: #8X 1/2* SHWHAB(ch) (Qty: 13} (234-5101-00)

Section 4, Chapter I:

50 Parts ldentification & Location




T

[VIeIN[e]iIe]RT Speaker Panel Assy. for the Backbox, 515-6888-03 (ltems 1-15)
and Assoc. Parts: Backglass Assembly & Pivot Hinges (Left & Right) (ltems AP-A - AP-C)

Not sold as an assembly, order the individual part(s) actually required.
£

T

v Z
NN 9 SRsteateaseer N TR TH NN
Take Note: Front View

* An asterisk ( * ) indicates .

item(s) are not noted in | AP (Broken View)

the pictorials. < = Ag' >
1.0Ordering the complete

Speaker Panel Assembly,

515-6888-03 (ftems 1-15) Side View (Laid Down)

will include all hardware.
For clarity, the below drawing does not show the speaker(s).

For Securing Hardware, see the Parts Table below, under Item 6.

For Securing Hardware, see the Parts Table below, under Item 4.

WIJ@WWWM/IWWWWMMW/WWJMM//WW

For Securing Hardware, see the Parts Table below, under ltem 3.

00!
lfem 3 1s secur
Gty 1) (25415008104 MS (Sems) Zinc (Gty. 1) ‘ .
4  Static Shield (Stee 1 The Associated Parts AP-A thru AP-C are also noted in the Backbox
ltem 4 is secured to item 2 by: 1/2" X 1/4" Hex Spacer #6-32 Tap (Qty. 4) (254-5008-03) Assembly drawings on the previous page.
S (S y.2, on Left Side only) (z ; ‘ ASSOC. PARTS ARE NOT INCLUDED WITH BACKBOX/SPKR. PANEL ASSY'S,

Parts ld

> Protector (on ltem4). | . /
Display Controller Board Fcc-FeB98 1 520-5055-03
item 6 Is secured to Item 4 by: 1/2" X 5/16" X .144 1D Spacer Tap (Qty. 3} (254-5014-00),
#6-32 X 3/4" PPH MS (Sems) Zinc (Qty. 3) (237-5504-00), 1/2" X 1/4" Hex Spacer #6-32 Tap.
(Qty. 1) (254-5008-03) and #6-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2) (232-5200-00)

‘Sec. 4

. 4" 8Q MG Elec ;g{toebs;! ‘
- 13 Speaker Grill (Black \ rtwork
14 Speaker Panel Hook Bracket

Items 12, 13 & 14 are secured by: #8 X 3/4" HWH AB (Zinc) (items 12/13: Qty. 4/per;
Item 14: Qty. 2/per) (234-5103-00)

Section 4, Chapter 1:
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Cabinet - General Parts [Jj & Swﬂches ]

For Backbox Parts see the
prevnous 1wo pages.

Green  Black

g
Viaw of Item 18 lnsldo the
Coin Door, Item 16. For usage, see Section 3,
Chapter 1, Portals Service Menu Intro., Pg. 8

Qty. 4

Take Note:

* An asterisk ( = ) indicates item(s)

ftem 334 (On/OH 33.’
are not noted in the pictorials.

Switch) is located

undor the Cabinet |

LFronf Right) directly
elow the Power Box.

Legend Note: Items noted with a

(Vs black square [l] are General Parts.

® Items noted with a white square [_]

© are Switches.

H N SPIPART N°
B "12%  PIF Glass (Tmprd,) 21" X 43! X 3/16" 660-5001-00
n"’U ~ 13 Hex Key Allen Wrench 5/16" 1 777-0001-00
= ; by: Leg 6 14 Corrugated Tubing Black 1%4’a X 26'Lg. '605-5008-00
-w.- ggg 2/087 7’1;’0(2/" f&‘?,‘j} 'i?,?. aOL1 g  Lovoler is not ava itable : Above ltern 14 covers the Cables Wlnng Hamessas gomg into the Backbax from the Cab.
W 3 Start Red Button Assy. (‘Fiipper” Style) 1 500 6090 02 | 15A #1 Roto Lock Male 1 355-5006-01
. tem 3 includes the Switch. FOR SWITCH ONLY see Jtem 25 on the Next Page. 15B #1 Roto Lock Female (on Backbox) 1 355-5006-02
. . . T ) N ! N A item 15A is secured by: #10-24 X 1-3/4" Carr. Bolt Sq. Neck (Qty. 2) (231-5022-00),

. nl g o -0 14 bl #10-24 Nylon Stop Nut (Qty. 2) (240-5206-00) and #10 Washer 7/32" X .5" X 1/16" (Qty. 2)

. s secured | by:. Stipport Plate (Qty. 1) (535-5027-00), 32 X 3/8" Sk (242-5003-00)

‘Swage (Qty. ) (237-5985:00) and #6 X 5/8" HWH AB (Zinc) (Qty:2) (234-5002-00); -~
b FgaRgA (BR){EA)K(DOWN OF PI)\RTS SEE’ Sec. 4,Chp. erl‘)rasrllrifgs (, Page6s, ' | 16  Coin Door (with Validator) USAonly .~ 1 500-5018- 172

" lltem ‘16 is se ured by: 1/4*-20.X 1-1/4" Carriage Bolt Sq. Neck (Qty 4)(231-5003-00;
5 1" o Round Red Button Lighted 0 Not Used 17420 Flangs Nut (City. 4) (240-5300-00) and Fend Washer 14* (0. X 1* 0.0 (Qty. 3
llem 5 mcludes the Swltch. FOR SWITCH ON LY see Ilem 25 on the Next Page. ; 009-00) ' NOTE: ‘For Coin Door other than USA call Technlcal Supporr for SPI Part N°,

Coin Door Switch (USA) 2 180-5024- 00

2 500-5026-32
e Com Door SW|tch (¥ Japan) 0 00
1

17

180-5091-

n the Ne)
| pearirass LNanne 2, —engtl 1~ 545-5038-00 Gty .
8 Plastic Channel ‘42-‘5‘/8;'&9.‘ (LL&Rt) 2  545-5017-00 Col 1 180-5022-00
g  Side Armor "with holes” (Lt. & Rt.) 2 535.7297-02 20 Dual Switch Assembly 1 500-5808-00

ltem 9 is secured by: #10-24 X 1* Carriage Bolt Sq. Neck (2/per) (231-5021-00), ORDERING ABOVE (ITE ASSEM \:LY PART N2 WILL INCLUDE
#10-24 Hex Nut (2/per) (240-5202- 00) and #8 X 5/8" T20 Tmp PH. (2/per) (237-5947-00) 20A Mountlng Bracket e 1 ! 35-6958-00 .

10 Front Molding - Black - S T BO0E757-01-00| 20B - Playfield Power Interlock Sw.(To 180-5136-00

Top) - ,
11* Foam Rubber 3/8" X 3/16" x 20-3/8" 1 626-5001-00 |29¢: Memory Protect SV\{llCh (Bqttom) 71 180-5000-00
Above ltem 11 is self-adhesive. It is located on ltem 10. Sold in 12" Lengths only. ftem 201s secured to Cabinet by: #8 X 1/2" SHWH AB (ch) (Qty:2) (234 5101‘00)

Parts Table & Views continue on the next page. ‘
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Cabinet - General Parts JJ] & Switches [ ]| Continued

ottorn, inside Fﬁn‘!vk‘ig‘ilf '

Enlarged View of the
Plumb Bob Tilt Switch.

ervice Game Mnnuul
(Seo me Cover for
SPI P

Previous
Page for
kO en View
Coin Door

In protective ¥
tubing.

Thumb-Screw Included
with Tilt Plumb Bob only

iew of Cabinet °
Inside Front Right |

Take Note:

*  An asterisk ( * ) indicates item(s) are not noted in the pictorials.

Legend Note: items noted with a black square [l are General
Parts. ltems noted with a white square [_] are Switches.

N2 INDIVIDUAL PART NAME ____QTY. SPI PART Ne N2 INDIVIDUAL PART NAME QTY. SPI PART N?

3 1.5
| ORDERING ABOVE (ITEM 33) SUB~ASSY PART NeWILL INCLUD
33A  Power Box (Plain) 535-5932-00

Service Outlet (for USA) 1 180-5008-01
Line Cord 10’ ROJ 3" Max. 1 034-5000-10
Recessed Cup for Line Cord 1 545-5122-00
Line Filter 1 150-5000-00
Varistor TNR159211KM 1 150-5001-00
Fuse 8 Amp 250v Slo-Blo (Domestic) 1 200-5000-05
Fuse Holder 1 205-5001-00
On/Off Switch Bracket 1 535-8318-00
On/Off Rocker Sw. (Arcolectric C1350AB) 1 180-5001-01
.1 820-6123-03
s T 1 545-5090-00
\ | 35 cas 535-5013-03
Support Bracket - Right 1 535- 5990 00 | 36/ Cas | 535-7562-00
288 Slide & Pivot Support Bracket - Left 1 535-5989-00 535- 7772 00

Items 28A & 28B are secured by: #10-24 X 1-1/4" Carriage Bolt Sq. Neck (3/per)
#10- 07-00)

1 500-6413-75
2 WILL INCLUDE:

30 Transformer 5.7v AC (wnh Ballast W|nd|ng) 1 010-5012-01
ltem 30 is secured by: 1/4"-20 X 5/8" PPH MS (Zinc) (Qty. 4) (237-5854-00) and
1/4* Split Lock Washer (Qty. 4) (244-5000-00)

‘
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Playfield - General Parts [l] & Switches [ ] (Below)

1 Playfield Support Slide Bracket 2 535-6862- 02
item 1 is secured by: #8 X 1/2* SHWH AB {Zinc) (Qty. 2/per) (234-5101-00) and
) #8-32 X 5/8" HWH Swage (Serr) Zinc (Qty. 1/per) (237-5975-03)

rag 2
Light Cover Bracket 8 535 8965 00

Item 7 is secured by: #8 X 3/8 HWH AB (ch) (Qty. 2/per) (234-5100-00)

1 1 Gate Bracket (Rt ) Assy (see next page) 1 500 651 5 00(
‘Items 5 6 & 9-11 are secured by #8 X 1/2" HWH AB (Zlnc) (Qty 2/per) (234- 5101 00)

i7 3A 250v Slo-Blo Fuse '3 200-5000-08
Fuse Clip Holder (Socket) 3 205-5000-01

Item 17 is secured by: #6 X 1/2" PPH AB (Qty. 1/per) (237-5805-00)
Note: item 17, Fuse Clip Holder (Socket) 205- 5000 01 is part of a set of 12 (205-5000-12).
j 01) 12

A 4
B Micro Sw Holl Over Right Brkt Assy 6 500- 6227 02
Items A & B are secured by: #8X 1/2" HWH AB (Zinc) (Qty. 2/per) (234 -5101-00)

180-5157-00
180-5187-00
* 180-5186-00
180-5178-00
180-5179-00

1 180-5180-00
Items C-H require a Sw|tch Body Protect Plate (535-6539-00) which Is secured by:
HWH Qty. 2) (2 Hex Nut (240 5301

b 005

‘?Stack (Blade) Switch (Slingshots)
M icro Switch (Rolter Actuator) (on Motor)

“Wicro Switch (orop 0T 180515800
Micro Switch (Scoop) 180-5183-00

Note: For how ltems J-P are secured or for a better view, see Sec. 4, Chp. 2, Drawings for
Major Assemblies & Ramps, ltem J, Page 71; ltem K, Page 72 (top); ltem L, Page 80; item
M, Page 67; ltem N, Pages 68-69; item O, Pages 76-76; Item F, Page 75.

" “PI Spied

This edge is "upper playfield”. Bottom assemblies are shown In gray.

(2
Take Note:

*  An asterisk ( * ) indicates item(s) are not noted in the pictorials.

| R 4 Posmon OPTO (Receiver) PC Board 1 520 5210 00

ftem R is secured by: #6 X 7/8" HWH AB (Zinc) (Qty. 2) (234-5003-01) and 1. For Sockets & Bulbs (drawings & part numbers) see Pgs. 62-64.
/8" Sif. Rin. Spacer White (Qty. 4) (254-5007-01) 2. Some items or parts may be included with or associated with a

Note: For more details on ltems Q & R and a break-down of parts, see Section 5, Chapter Major Assembly or Ramp Assembly; see the Blue Pages,

4, Printad Circuit Boards, Pages 99 & 130. For how ltem Q is secured or for a better view, Sec. 4, Chp. 2. for parts required not appearing on this page. If

you still cannot find the part required, Call Stern™ Pinball
Technical Support, 1-800-542-56377 or 1-708-345-7700.

3. Legend Note: Items noted with a black square |ll are General
Parts. ltems noted with a white square [] are Switches, OPTO
Boards, or Misc. PC Boards.

see Sec 4, Chp 2 Drawmgs for Ma]or Assembl:es & Ramps, Page 67

[y ed by: #6 X 3/
a8 Slf Rin. Speicer White (Qty.4) (254 soo7~o1)

Section 4, Chapter 1:
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s | & Switches [ ] (Above)
M| N°  ABOVE PLAYFIELD PART NAME QY. SPI PART N2

P/F Screened w/ Inserts & NO Parts 1  830-5100-75
P/F Complete w/ Inserts & ALL Parts  {  505-6004-75-75

Playfield - General Part

2ty 2/per) (287:-8890-00) 11
1 545-5995-00
Item 3 is secured to the playfield by: Playfield Support Hex Post (double male threaded

end #8-32 (Qty. 2) (530-5285-00) [see Page 59, Item 15 for view], #8 Washer (Qty. 2)
(242-5005-00) and #8-32 Nylon Stop Nut (Qty. 2) (240-5102-00).

nstruction Card (USA) N°: 75 1 755-5175-00
Note: Visit www.sternpinball.com for a PDF copy of the Game Instruction Card which will
tion cards made for thi: Fin i 1

56 itom 6 (S 5 A qeting.;
Coin Card (2-Sided) 1 755-5087-01
Note: Use item 7 (Side 1: 1 Play 50¢ - 3 Plays $1) for Adj. 7, Game Pricing, USA 8 Setting;
Use ltem 5 ‘(S'Ide 2:1 quy 50¢) for USA sf‘Settir’rgA

el in LT (535-8981-00)
11 1 500-6515-00
Includes: Bracket AT (535-8977-00), RT Flap (535-8979-00) & Hinge Pin RT (535-8982-00)

Items 10 & 11 are secured under the playfield by: #8 X 1/2" HWH AB (Zinc) (Qty. 2/per)
(234-5101-00)

1-Way Gate Mounting Bracket (Small) 1  535-5269-03
13 “Wire Gate (for above) 1 535-5307-03

Item 13 is secured by: #6-32 X 3/8" PPH MS (Sems) Zinc (Qty. 1) (232-5201-00) and
0)

5 5156

508-00

Take Note:

Some items or parts may be included with or associated with a
Major Assembly or Ramp Assembly; see the Blue Pages,

Sec. 4, Chp. 2. for parts required not appearing on this page. If
you still cannot find the part required, Call Stern™ Pinbail
Technical Support, 1-800-542-5377 or 1-708-345-7700.
Legend Note: Items noted with a black square [ll are General
Parts. Items noted with a white square [_] are Switches.

O S
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3" 1.D. Playfield - Rubber Parts [ | (Rings Actual Size) ¥
294" 1.D. ‘
2v2" 1.D.

2v4" 1.D.
(does not exist)

How to measure:
Lay ring over circle of
closest size. If you see the
outside edge of the circle, move
to 1 ring smalter. With the correct
size, the inside edge of the circle will
be seen within the inside edge of the
Rubber Ring.
Note: Therings will s tretc hwith
use. Always go to the size smaller.
(1.D. = Inside Diameter g;
0.D. = Outside Diameter @)

[4]

13

Flipper Assembli
R 1Ay iy ol

t, Plas. Ramps ‘

* Speed Bump Ramp
Items 1-9 have the N
Uiy M ot Shown:
size" molded onto Qty. 1 Per

the Rubber Ring. .'r(r’.ﬂ;; Up-Kicker
] IC| [

* Scoo
+30° Fects X2

item 8 on Water
Works Molor

Inside

Edge

[5]

134" LD.

(5]

2" I.D.

Outside
Edge

b 00§

‘ MOREPOLY

H

14" 1.D.

"t Pl Sped

s/ie" 1.D. 3/i¢" I.D. 7h¢" O.D. 3/g" O.D.

=
10

RUBBER PART NAME
Smali Fli per RED Hubger Rin

it >

B Large FlipperF

.'D# " Rubber Bumper (Grommet). - 545-5105-00.| 7 2 5
E BumperPostRubber ' 545-5009-00 | '8 . BLACK RU 1 545 L
F  Rubber Flange Bumper ' 545-5965-00 | 9 %'ID.WHITERubberRing 3 545.-5348-54
G Post Rubber (Sleeve Short) 545-5151-00 | 10, %" .LD.WHITE RubberRing = 4  545-5348-52

. PostWHITE Rubber (Sleeve Tall) .~ 6 545.5308:08 | 11 4" 1.D. WHITE Rubber Ring 7....545-5348-51
SN R T e Y N :

{ 31D BLACK Rubber Ring 545-5348-10 | 12 40O ubber g 0 45584817
‘2 2%'ID.BLACKRubberRing. . 0 545-5348-20| 41 GlRing 11/82° X7/32° X 1168 0 545-5850-00
3 2" 1.D. BLACK Rubber Ring 545-5348-09 | % e A ne AR o :

Section 4, Chapter 1:
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1 Hems with @ Qty. are not used in this game.

Size and/or quantities may change during production.



Playfield - Plastics (Screened [l & Clear [ ]) & Decals (Not Shown)*
N2 QCREENED PLASTIC PART NAME  GPI PART e

FREE

co) Il MONOPOLY® Screened Plastic Set 830-5985-XX
o U Attention: Individual Pieces are not be available.

PARKING 22 The entire plastic sheet set must be ordered.

See Note 3. Take Note:

1. To order the entire Plastic Sheet Set
(Screened & Clear), use the above Part
Number with the "-XX" ending.

2. Legend Note: Items noted with a black
square [l are Screened. ltems noted
with a white square [_] are Clear.

3. The following Plastic Pieces require
riveting, if replaced:

-20 (Roll & Collect/Extra Ball), see
Page 55 (Item 14) for brackets &
securing hardware.

-18 (Collect Chance...) & -22 (Free
Parking), see Pages 82 & 83 for
brackets & securing hardware.

-4 (Clear: Flash Lamp Mounts) see
Pgs. 82-85 for securing hardware.
-21 (Relight Jackpot...), see Page 86
for brackets & securing hardware.

4. For bracket(s) and/or securing hardware:

-2 (Clear Driven Wheel), see Page 81.
-5/-6 (Clear Covers), see Page 86.
-19 (Electric Company) see Page 87.

5. -GA (Key Fob) & -GB (Monopoly Logo)
are provided for collecting and are not
used in the game.

6. If Clear Piece -1 (Lamp Board) requires
replacement, mark the socket and
corresponding hole with numbers as to
not mix up the lamps. See Pages 22-23
to verify lamps were put back in the
correct order per the Lamp Matrix.

See Note 3.

MONOPOLY® DECALS 8Pl PART N¢
Game 75 Decal Set 820-6287-XX

Left, Center & Right Bottom Arch; Shooter Lane Bottom
Arch; Coi “Instail 4 Balls";

820:5215-00

Parts Id. ...

820-6221-75

Sec. 4

OPTIONAL MYLAR
" Optional
(Not Included with

S
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Playfield - Rails [ll, Wire Forms [_], Ball Guides [ ] and Flat Metal Ramps
WOOD RAIL PART NAME QTY. SPI PART N° |

2 Wood Rail Right 1 525.5595-00

Items 1 & 2 are secured by: #6 X 1-1/4" PFH A (Zinc) (Qty. 6/per) (237-5804-00)

__METAL FLAT RAIL PART NAME _QTY. SPI| PART

"
12 M A
13 Motal Fi

s Upper Bot Pop Rt)
il (Uppér Botiom Pop Lett) B 0
14 ] , Right) 535- 8948 00

15 Metal'Flat Rall (Bali Lock Lane, Left) © - 535-8049.00
16 Metal Fiat Rail (Center Drain, under Arch) 1 535-8393-00

Items 3-16 are secured at Tabs by: #8 X 1/2" HWH AB (Zc.) (Qty. 1/per tab) (234-5101-00)

1
1
1
iy
1
1
1
1

QTY. SPI PART N

‘ : T N _ OTY SP PART N°
SnubberWire ‘

b -00§

PRESS & HOLD PRESS & HOLD
FLIPPER BUTTON FLIPPER BUTTON
FOR INFO FOR INFO

N2 BALL GUIDE RAIL PART NAME  QTY. SPI PART N°
0

Ball Guide (Steel) Return Lane Left )
Steel) Return Lane Right {5, Nl — MONGPOLY
re secured onto posts by: #6- 32 Nylon Stop Nut (Qty Yper) (240-5005-00) - MONOPOLY

Pl Sped

N® FLAT RAMPS PART NAME QTY. SP! PART N

D  Shooter Lane Ramp 1 535-8938-00
item D Is secured by: #8 X 1/2" HWH AB (Zinc) (Qty. 2) (234-5101-00) and
#4 X 1/2" PFH (Zinc) (Qty. 2) (237-5840- OO)

'E . Speed Bump Metal Ramp Riv. Assy. 1. '515-7202-00

Note on ltem E: For seclring.hardware anda break-down of parts on this item, se6. the 0

Blue Pages, Sec. 4; Chp.2, Drawings for Major Assemblies & Flamps Page 87

Section 4, Chapter 1:
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Playfield - Metal Posts (Screws) and Nuts (Actual Size) t

Top items 11-14 Posts canusea  Top
#8_32 » Post Rlsl‘l:g_er Sleeve (Talt), #8 32
Item 1 Post can use Thread Top Top Thread Top
7ol ;ng’ Top #6-32 #6-32 #6-32 #6-32
or It Item 1 Post is #6-32 Thread  Thread #6-32 2~ Thread
used In pairs, can use Thread 1 Thread #6-32 ap 1
3/4" — 3" Rubber Rings. T Tap 1

items 2 & 4 Posts can use
716" O.D. Rubber Ring,
545-5348-17.

Bottom Bottom
#6.32 #0302 »;
Bottom 1 1
# g:':'m #10-32  Bottom #; ﬁr;g 2 Bottom Bot{om Bogom am{om
Thread Thread  3%#8-32 #10-32 #IO 32 #lO 32 #10-32
1 Thread Thread hread Thread Thread

Nut Note: All nuts shown with a " v " are used in this game. The quantities (not specified) vary.
The remaining Items listed are not used in this game and are noted for reference only (used in prior games).

Shown Below-- Shown Below-~ Shown Below~ Shown Below~ Shown Below-~
¢ #6-32 * #6-32 » #6-32 * #6-32 * 13" X20
Bottom Bottom Nylon Stop Nut: KEPS Nut Hex Nut T-Nut: Fltange Nut:
#6_32 #6-32 240-5005-00 v/ (with Star Washer):  (No Star Washer): 240-5002-00 v 240-5300-00 v/
Thread | Thrend 1 240-5008-00 v/ 240-5004-00 v/

Bottom

#6-32

Thread

Top & Side Views  Bottom & Side Views Top View Bottom & Side Views  Top & Side Views

-
Nyion Stop Nuts KEPS Nuts Hex Nuts T-Nuts Miscellaneous Nuts
Not Shown: Not Shown: Not Shown: Not Shown: Not Shown:

'|7 * #6-32 * #6-32 o #8-32: * #6-32 * Plastic Pal Nut
(w/ 14" Hex Body): (w/ V4" Hex Body): 240-5103-00 (w/Side Cut Off):  (on Flipper Buttons):
item 16 Is typically used to hold Hex 240:5010:00 240501100 s #10-32: 240500201 240 5003-00
Spacers onto the Playfield Top. o #8-32: * #8-32: 240-5201:00 o #8.32: * Motal Pal Nut
240-5102-00 v/ 240-5104-00 * #10-24: 240-5101-00 ¢  (on Flipper Buttons):
Item 17 is typically used to hold the o #10-32: o #10-32: 240-5202-00 v/ * #10-32 240-5003-01 v
bottom Cabinet Speaker (used with 240-5203-00 v/ 240-5208-00 v/ » #10-32 X 35" (Black Oxide): * #6-32 Wing Nut:
#6-32 Nylon Stop Nut, 240-5005-00). o #10-24- o #10-24: 240-5209-00 240;5100(‘);-200 “:4:2;5‘;)/(')1-03 .
o . = .
Bottom Item 18 is typlcally used to hoid ltem 240-5206-00 v/ 240-5207-00 ¢ o 4-16: (wiSide Cut Off): * 240-51 or(')?oo”
#8-32 15 (515-5939-00) in Turbo Bumper o #4-40; o #4-40: 240-5315-00 240-5205-00 =
- Assy., 515-6459-04. 240-5303-00 v/ 240-5318-00 e #2-56: e o 14"-20 Wing Nut:
Thread . e #10-24: 240-5302-00
N " * #4-40 240-5301-00 v/ 240-5200-00 ——
Note: The "Fins" keep the screw (18/8 Stainless): — 240-5200-00 « 1/4*-20 Toggle Wing:
from turning inside the wood hole. 240-5303-01 o 3"-14: 240-5324-00
——m 240-5317-00 =
L] - M -

240-5316-00

SPI PART

*awed sy} uf pasn jou ade ‘A 0482 B Ypm swayy &

METAL POST NAME 8Pl PART N? [ N
530-5102-01 07 530-5127-00..
~530-5004-00 | 11 1 530-6332-01
3 0 D30- 5004 01 112 32 Bot. ~ 2 .530-5332:00
-4 ach, Screw : =00 Post Hex Base #8 32 Top/#10 32 Bot. 530-5332-02
5 Post Fasten #6-32 Top / #8-32 Be 0 530-5007-00 | Post Hex Base #8632 op/#m-az Bot. ' 3 ' 530-5332-03
B Post Fasten #8:32 Top/#632Bot. 2 530-5008-00 2
7 Post Fasten #6-32 Top / #6-32 Bot. 16 530-5012-02 0
8 PostFsin, #6-32 Top/Wood Scr.Bot. 0 530-5010-02 | St
g  Post #6-32 Top / Wood Screw Bottom 530-5263-01 }g ‘: zg_gg ))é 1 3/"‘1 ngpiSZIa;:lSScr:z:k Seiow
O
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METAL SPACER NAME

! Hex Spacer # ap
X V4" Hex Spacer #6-32 Tap
Male End #6-32

Spacek #6-32 Tap o

THIS GAME ONLY:

ltems 1-33 are ¥4" wide. Items 35-46 are 51" wide. With ltems 1-3A, 4A, 5 & 6A (the tap
goes thru the length of spacer. With ltems 7, 8A, 9-33 & 41-46, the tap is up to %" deep
on each end. Note: Items 3B, 4B, 6B (Not Shown) & 8B (Shown as example of all ‘B"
Styles) have 1 Male End #6- 32 Thread the other end is Female, identical to ltems 7-33.

1 Hex Spacers
Not Used
in current
games may
no longer be
available.
Choose one
size up or
down (+/-)
and compen-
sate with
washers.

0 524200898 | 55 ok S 254500831}
5 954.5008.03 | 24 13 XY #oa2Tep 14
954-5024-03

"y ) 254 5008-27&
X V4" Hex Spacer ¢ p 254-5008-25
X V4" Hex Spacer #6-32 Tap ¢}
X V4" Hox Spacer #6-32Tap 0 254-50
o 254-5008- SO

] X 5/15" Hex Spacer #6-3 Tapv 254- 5018 07

. / X 5hg' Hex Spacer #6-32Tap.. ‘0 = 254-5018-03
0 4- 16| ; 45/16" X 5/16" Hex Spacer #6-32 Tap 254-5018-00
2 254- 5008 08 |46  4.92" X5/4¢" Hex Spacer #6-32Tap. 0 = 254-5018-04

Like Item 1 above, but with #8-32 Tap (Qty. 1) (254-5031-01) used on Bank Assy. (item 10, Page 79).

Similiar to ftlem 16 above, but 1.9" & Male End #8-32 (Qty. 1) (254-5031-03) see Left Ramp (Page 83).

Like Item 16 above, but with Male End #8-32 (Qiy. 1) (254-5031-04) see Rt. Ramp (Page 85). @ Qection 4, Chapfer 1:

60
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are not used in this game.

+ ltems with ‘ya Zero Qty.

. ¢ A 9 Rul
o Playfield - Metal Spacers (Actual Size) + ésgrgaddggdog‘?he%a’éﬁrz:ov‘éfrI

d/or quantities may change during production.

Size an



Playfield - Plastic Posts and Spacers (Actual Size)

I E3 Various

Colors

2* ES Various

Colors

can use 5/16"
can use 3/1g"

Rubber Rings,
545-5348-01

Rubber Rings,

545-5348-02

Take Note:

4* sk Various

Colors

3 %k Limited

Colors

O

g iy 288
4 S Ed "Z,I;r,
2 ) - 3-.5 gim
¥ -
23 32

can use a Post Rubber Sleeve (Short),

Iltems 3-4 Posts used in pairs can use %" through 3" Rubber Rings,
(See Rubber Parts for Part N%s).

PLASTIC

N2 | Color N2 | Color N2 | Color 5f 6% 7% 81 9
-00 |Black -06 | Yellow -12 | Fluor. Blue
.01 |Clear -07 | Orange -13 | Teal Green @
-02 |Red -08 | White -14 | Gray @ T
-03 | Amber -09 | Purple -15 | Luminescent din it 8
.04 | Green -1Q | Fluor. Orange {-16 |Gold e poin
-05 Blue -11 | Fluor. Green _L
** |tems 1, 2 & 4 come in various colors (may not be available in every " N " " "
color). Item 3 is currently only available in the color stated in this game Ya % ¥ Ya i
manual (other colors used in prior games may no longer be available). i Items 5 through 8 (Board Spacers) dimensions
The "-XX" in Part N2 which may come in various colors should be are measured from bottom to just under cut-
replaced with the desired 2-Digit N2 corresponding to the color desired. away (see pictorial with item 8 above).

Some colors may no longer be available for desired item.

10 1 12 13 14 15 16 17 18 19 20 21

Take Note:

If any one of ltems 10-21 Spacers is not available in the size required, order the smaller
sized spacers required to stack sizes together until appropriate size is achieved

(e.g. If 114" is needed but unavailable, order a 1" + 55" & stack to = 114").

Jewel Post (Clear) 12 550 5034-01 "
Items 3 & 4 typically secured by: Post Fastening Screw #6-32 Top / #6-32 Bottom
) (Qty. 1/per) (530 5012 02 Item 7 Page 59) -

‘uoyonpoud Buunp eBueya fiew seyyuenb Jo/pue azig
awed sy} ul pasn jou aie ‘A oie2 & yim sway &

THIS GAME ONLY:
Like Item 8 above, but 1/2" & fits a #8 screw (‘z 4) (254-5032 -04).
Used on 4-Position OPTO (Trans.) Board (item B, Page 79,

Section 4, Chapter 1:
Parts ldentification & Location
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Parts Id. ...

Sec. 4

5" X 96" Spacer Gray
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Playfield - Small Bayonet Type Bulbs and Sockets (Actual Size) ¥

SMALL BULB & SOCKET NAME QTY. SPI PART N°

‘#f}4 Bulb (Clear)
1z
3
>
P 5 077
7. -aydow . 077- 5006 00
'8  2-Lug Stand-Up Long Socket & 1 GrgéGllases’| N° SMALL BULB & SOCKET NAME OTY 8P| PART N¢
9 3 -Lug Stand- -Up Long Shell Socket 10 v077 5013-00 | 11 1-Lug Stand-Up Long Shell Socket 077-5012- 00
10 2-Lug Stand-Up Lg. Shell Socket @) 17 077-5031-00| 12 3-LugLaydown Socket (2 Lugs Bent) 0 077-5082-00
m Section 4, Chapter I:
62 OF==0) Parts Identification & Location

¥ Hems with a Zero Qty. are not used in this game.
Size and/or quantities may change during production.



Playfield - Large Bayonet Type Bulb and Sockets (Actual Size) ¥

“fiy

N LARGE BULB & SOCKET NAME
Stand-Up Socket Rev. Short 077-5103-00
a ; ; 2-Lug Stan Sooket 5106-00°
+2-Lug Stand-Up ot 0 077-5101-0 Straight Leg Socket o 077-5107-00
3  2-Lug Stand-Up Long Socket 077-5102-00

QTY. SPI PART N¢
3

-uogjonpoad Buunp aBueyo few sayyuenb Jo/pue azig

‘awed

Section 4, Chapter 1:
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Playfield - Wedge Base Bulbs and Sockets (Actual Size)
E

5/16"
]

Take Note:

* An asterisk ( * ) indicates item(s) are not noted in the pictorials.

1.
2.
3.
4.
5.

Iltem 3 Socket has 2 Wires attached are approximately 12" ea.
Item 4 Socket was used on PC Light Boards to position bulbs
horizontally; ltem 4 Socket is secured by soldering into place.
ltem 5 Socket was used on PC Light Boards to position bulbs
vertically; Item 5 Socket is secured by "twisting" into place.
Iltem E Bulb (#906) is normally used in conjunction with ltem 6
Socket, but can be used with ltems 1, 2, 4 or 7a/b.

Iltem 7a Socket is equipped with a built-in Diode, 1N4003
(112-5003-00), however, replacement can be made with a

ltem 7b Socket is NOT equipped with a diode (not required).

Note: Always replace with same type bulb in original application.

Wedge Base \‘1'65"5004’“05

64

#9068 Wedge Base Bulb (Vellow) | 0 165-5004-06.|

1N4001 Diode (112-5001-00). 7a onlg 14

=

+ +

+ .

i ) h.‘
: o

+ e +

s Wetlge
#5565 IDC Snap -On Socket

Yellow

4

CHRISTIANA
5000

1% J

8a/b Top View (8b Side View is Not Shown)

Take Special Note

Item 7a is an IDC (Insulation
Displacement Connection) Style
Socket (this style is solderless).
This socket is secured to the
playfield or component by ltems
8a or 8b Snap-On Socket
Brackets, or may also be snapped
into Item 9 Socket Mounting
Plastic Board (used only when
sockets are positioned closely
together).

Just squeeze the "side arms" of
the socket together and pull away
from the bracket or mounting
board for easy Bulb replacement.

—squeeze =2 Tb is

i Yellow
with No
Diode

8P| PART N2

68 077 5216 00

#5655 IDC Snap -On chket No Diode 6 077- 521 6-01

;‘Clear Plastlc Socket Mtg. Bd. (32/per) k:‘:y1k - '830 5987 01

Clear Plastic Socket Mtg. Bd. (1/per) 6 830-5987-04

Section 4, Chapter I:

Parts Identification & Location

+ Hems with a Zero Qty. are ﬁoi used in this game.

Size and/or quantities may change during production.
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Drawings for Major Assemblies & Ramps
(The Blue Pages)

Overview

Drawings are provided for the Major Assemblies in this game with individual parts of each assembly numbered.
ltems noted with a white circle O are mounted above the playfield; items noted with a black circle @ are mounted
below. All numbered parts describe the NAME, QUANTITY & PART N2. ASSOCIATED PARTS (apP-) are noted
and/or viewed with the associated Major Assembly. Important: Read all "Take Note:" items.

C m

Left Plastic Ramp
Pages 82-83

ol
4-Ball Trough ,‘;: N
. Page 67 _§|
)
/ o

=y
3!

cBank Right Plastic Ramp
over Pages 84-85
&3

o113 Autopl

Drawings ...

Left Plastic Ramp, Pages 82-83
Right Plastic Ramp, Pages 84-85

Sec. 4

Open/Close
, Door
¢ Pages 78-79

Ball Deflector (Up Post)

Section 4, Chapter 2:
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Ball Shooter (Plunger) Assembly, 500-6146-00-04 (ltems 1-8)

!

N2 INDIVIDUAL PART NAME QTY. QP! PART A? ‘ ART NA __ QTY. SPI|
1  Housing (Shooter Assembly) 1 535-5067-02 Compress pring (Short Pltinger) ' 1 266-5010-00
item 1 Is secured to the Cablnet‘by: _Suppon Plate (Qty. 1) (535-5027-00), #19-32 )(_1/2" 5 Shihg, 3/8" |D ’(Qilit’e)‘ 2 280-5010 -OO
PPH (Sems) Zinc TF (Qty. 3) (237-6033-00), #10 Split Lock Washer (Qty. 3) (234-5003-00) ;’; WéShér;iS/B“ IDX 5/8%' ODX 1igw 3 242_501 4_00 :
1
1

and #6 X 5/8" HWH AB (Zinc) (Qty. 2) (234-5002-00) ) .
4 B15-6557-00 Retaining Ring, 3/8" o Shaft 270-5012-00

2. Rod Assembly (w/Black Knob) | ), 0-50
3 Comp. (Return) Spring (GRN, .035"2) {1 266-5001-04 - Plunger Tip (Black 50 Duro) 545-5276-00

TELTITIIEIiitiitiliitittiitiitniititinttnntnitinte
Autoplunger Coil Assembly, 500-6092-05 (ltems 1-8) with
Autoplunger Arm Weld Assembly, 500-6091-00 (ltems 7-9)

'PLUNGER COIL PART NAME __ QTY. SPI PART N¢
Coil Bracket by 1  515-6527-00
: : low the playfield by: 2! HWH AB:(Zinc) (Qty. 9) (234-5101-00)
2  Coil Retainer Bracket 1 535-5203-03
Iitem 2 is secured to ltem 1 by: #8-32 X 1/4" PPH MS (Sems) Zincx((‘)k!)k/, 2) (23?f5390-00)
3 Coil, 23-700 Lo 090:5022:00T
ORDERING ABOVE (ITEM 3) COIL PART N2 WILL INCLUDE:

> Diode, 1N4004 (positioned attop) 1 112500300
vl 4 CoilSleeve .1 . 545-5031-00
Ml 5  Plunger & Link Assembly. S 4 B15.5338-00
H Ne WILL INCLUDE:

ORDERING ABOVE (ITEM 5 ASSY. PART |
-5A - Plunger 2% .. : 1 530-5025-01.
8. Pl L 1. 545-5293-00 .
1 251-5008-00"
hatt (Qty. 1) (270-5002:00)
dividual part(s) actually required

1 266-5020-00

-+ sguimeaq

QTY. SP| PART N°
n Weld A o 1. 515-6526-00
ltem 7 is secured to llem 8 by: Retaining Ring, 1/4" ¢ Shaft (Qty. 1)(270-5002-00) .~ -
8  Autoplunger Fulcrum ‘ ; 1 535-7697-00
9 - Nyliner, 174" (Thomson #4I1-EF)" /" 0l A5 5493.00

] O

Section 4, Chapter 2:
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4-Ball Trough Assembly, 500-6318-14 (ltems 1-13)
and Associated Parts: See Parts Table below.
Ordering Note: Identical to 500-6318-24 except does
not require tem 11, Trough Ball Guide Plate (used only when
magnets are present in the game).

Take 8pecial Note:

ltem AP-A, Enter / Exit Scoop, 535-7329-01

(not included with the 4-Ball Trough Assy.),

is shown how it is actually positioned

AP over the 4-Ball Trough Assembly.
A

It is mounted above the playfield.

Z

2y

ety

---—) &

?’”” /

to see complet itch hardware under
e complete switches e

o o .///'"""f///// 7l
Shown Broken View /// // ]

See securing N ///

See securing
hardware
under ltem 11

Shown Broken View

See Ordering
Note Above.

12 3

Item 12, Dual OPTO TRANS (Transmitter)
Take Note:

Board, 520-5173-00, Is mounted on the
other side of the Trough Assembly, in line
with Item 13, Dual OPTO REC (Receiver) * An asterisk (+) indicates item(s) are not noted in the pictorials.

Board, 520-5174-00, using same hardware.

Drawings ...

For a break-down of parts of Items 12 & 13 OPTO Boards

(520-5173-00 & 520-5174-00), see Section 5, Chapter 4, Trough
Up-Kicker Dual OPTO Boards Theory of Operation & Schematic,
Component Layout & Parts, Page 99.

N2 INDIVIDUAL PART NAME QTY. 8Pl PART N?
; B | 10 Rubber Bumper (Grommet) 1 545 5105 00
Zinc) (Qty. 6) (234:5101:00) | 414 Trough Ball Guide Plate - | «

2 Mlcro wi Ch‘ (Roller Actuator, Lite- Force) 3  180-5119-02 | item 11 I8 seclired to lem 1 by: 1/4* X 516" X144 |.D; SpacerTa v, 1 e i
ltem 2 is secured to Rem 1 by: #2-56 X 1/2° HWH (Sr) uns saro Trs 50 (Qty. 6) (237-5037-02) | ~(254:5014-03) and #2-56 X 1/2° HWH (Ser) UNS #4HD TR3 BO (Qty. 4) (237 +8937+ &

Item 2 requlres Heat Shrink Tubing 1/8" & PUI-24 (Qty r /per) (605-5006-00) 12 Dual OPTO TRANS Board Assemb|y

3 Switch Diode, 1N4001 3 112-5001-00 | 13 ' Dual OPTO REC Board Assembly:

Coil Mounting Bracket tems 12 & 13 are by: #6:32 X 5/8" HWH Swage (Sem Znnc (Qty é/pe '2‘3 7-5976:04)
: J 1 535-7330-01 | - For Individual iten Dual OPTO TRANS Bd. (Qty.. 1).(520-5173-00); Dual QPTO REC

Item 4 Is secureq to item 1 by: #8-32 X 3/8 HWH Swage‘ (Sr) Zinc (Qty 4) (237 5975 00) BA(Qly 1) (520.5174.00). OPTO PGB Tube Sodcer (Brass) Qy. 3/per) (530_5309‘02) u
taining Bracket 535.5203-03 | OPTO PCB Rubber Grommet (Qiy: 3/per) (545-5518-00) :

10.tem 4 by; #6-92 X 1/4 HWH MS (Sern Zinc (Qty.2) (237-5964:01)
Coll, 26-1200 1 090-5044-00T

“ORDERING ABOVE (ITEM 6) COIL PART N® WILL INCLUDE: =
(positioned attop) . 1. 112-5003-00 Ne ASSOCIATED PART NAME QTY SPI PART Ne

. ort) (Formost #10-7077) © 1~ 545-5076-01 [ ap-A Ball Trough Enter / Exit Scoop 1 535-7329-01
Plunger Assembly 1 515-5941-01 | 'tem AP-A secured 1o the playfield by: #8 X 1/2* HWH AB (Zinc) (Qty. 4) (234-5101-00).

g - Compression (Return) Spring 4 966502000 | APBx Steel Balis (1-1/16" g) 4 260-5000-00

Sec. 4

Section 4, Chapter 2:
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-+ sguime.(

Flipper (Left) Assembly, 500-5944-12 (ltems 1-12)

and Associated Part: Yellow Flipper Bat & Shaft Assy., 515-5133-06-06 (ltem AP-A)

W

RTRINN

I

N

ANy g

‘\\\‘\\\\\\\\

JIINT

DI

é
7,

7
7

.

Zhe dlfferinces
— [§ between the
Left & Right PLUNGER
X W Flippers are: —t
£ [=H >
<3 em 4,
2.©Q and J.
R 2o f item 128
(just the Pawl) E ——
5o 3
> The coils may also
® > differ depending on (_e 3
9 5_1_ 2 [ the game. o, )
R
25" <
=4 5.
9‘. —
F5% 3
=T ®
32>
3
2¥S
Bl ]
I v
® =5
350
2 el
o8 ®
2g3
s
ZE®
D
8a%
28 = ]
2+ =2 =3
£903 £9
) 0?
© b3 e
o - - 5
T L.
&5 £
=
g > % £
]
R Switch
Ts Actuator 12
79 oo side J
Ear} ight Si
2 7 of the Pawl \\ S
3 \
: \\\\\

Take Note:

® "R" indicates ltem noted is secured with rivet(s) as listed.

N2 INDIVIDUAL PART NAME QTY. SPI PART N¢
1 _ Flipper Base Plate Kit (Left) 1 515-6617-01
-ORDERING ABOVE (ITEM 1) KIT (LEFT) PART N2 WILL INCLUDE: -

Note: Flipper Base Plate (Left) comes threaded with all securing
hardware (Thread Forming Screws) as listed under each of
the Items which will get secured to it (Items 2, 3, 6 & 8).

Item 1 is secured below the playfield by: #10 X 1/2" HWH MS (Serr) Zinc ST (Qty. 8)
-5949-01
-5594-00
(End of Stroke) - 180-5149-00

ltem 3 is secured to ftem 1 by: #6-32 X 5/8" HWH Swage (Ser) Zc. (Qty.2) (237-5976-04)
"4 Switch Plate/Spring Return Lt. Brkt. .
5 Fli i

Sp , X1 1 269-5002-00
8 . Coil Support Bracket. . .1  535-7356-00
Item 8 Is secured o ftem 1 by: #8 8" HWH Swags (Ser.) Zc. (Qly, 2)(237-5975-00)
9 . Coil, 22-1080 (YEL-GAN) (Lef) 1. 090-5032
ORDERING ABOVE (ITEM 9) COIL PART N2 WILL INCLUDE:

- Diode, 1N4004 (positioned attop) . 1. 112-5003-00
10 Coil Sleeve e 1 545-5388-00

Spring Washer (i 7/3

) (237-5076:02) | |

1 535-7354-01 |-

11 Deflector Pad (Bumpér 1 545-5428-00

68

inchides
includes .|

®12B Pawl (Mntg. L

. Paw)|
®

YELLOW Flipper Bat & Shaft (Plain) 1
(Non-Knurled End) Assembly s
Large Flipper RED Rubber Ring 1

N

/ \\& ’ )
4 ‘ =

Y

-
o

ML
N7
”

IR
S
> 17

AP-
A

5365-7271-01:
-5612-00..

3 o
242-5039-01
1 242-5038-00 -

515-5133-0606
545-5277-22

Section 4, Chapter 2:
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FIZJper (Right) Assembly, 500-5944-02 (items 1-12)
and Associated Part: Yellow Flipper Bat & Shaft Assy., 515-5133-06-06 (item AP-A)

the Plate

777

777

7

7

G

12
A

12
D

2
9l F
& 0] )

) J

\ e differences F
§ \\ PLUNGER e b‘;gfeen the
7z s L
A 2 =3
\ S N ( > Item 1a gg
\‘% % (<)) @ (just the Pawl)
\ ) T )
§§§ 5o M i
Coil on the e game.
§§§ Right Side of -— g

7

7

N

Flipper Plunger/Link Assy. due fo overall wear & tear.

When replacing fem ®12B, Pawl (Mnig. Link) Assy., we advise
Check all other components and replace as required.

ntire ltem 12A,

AN

e Yy e "}
\ U

IMPORTANT:
replacing with e

AP-
A

1ve ¥3ddid

Take Note:

®"R" indicates Item noted is secured with rivet(s) as listed.

N2 INDIVIDUAL PART NAME QTY. 9Pl PART N2 _INDIVIDUAL PART NAME QTY. SPI PART N2
1 Flioper Base Plate Kit (Right) 1 515-6617-00 | 12 Plunger,| ss. 1 515-6518-00
"ORDERING ABOVE (ITEM 1) KIT (RIGHT) PART N2 WILL INCLUDE: RT N° WILL I%&)%.;D

Note: Flipper Base Plate (Right) comes threaded with all securing
hardware (Thread Forming Screws) as listed under each of
the ltems which will get secured to it (items 2, 3, 6 & 8).

Drawih‘gs

Item 1 is secured below the playfield by: #10 X 1/2" HWH MS (Serr) Zinc ST (Qty. 8)
(2\37f5949'00)
“em2 s secured to by: #6-32X 3/8" HWH Swage (Se ) 2) |
3  Power (End of Stroke) Switch 1  180-5149-00 -
\Itgmsls segqrgd to Itgm 1/Py: #6-32‘)'(?/‘8{‘ HWH Swage (Se'n) Z(;. (Qty.’\2) (237\'5976'94;)“ E 85" oA ; 23; 5 PN
/ witch Plate/Spring Return Rt.Brkt. . {1 | 535-7354-00 | 12F Lg Socket H 1 237:5966-00
R i 1 G #10-32 Nylon StopNut 240-5203-00
; inq 1 12H : |5 1 244-5003-00
242-5039-01
242-5038-00

Qec. 4

269-5002-00
535-7356-00
NH Swage (Ser.) Zc. (Qty. 2) (237:5975-00)
_ Coil, 22-1080 N) (Right) 1 090-5032-00T
“ORDERING'ABOVE (ITEM-9) PART Ne WILLNCLUDE: v
— . Diode, 1N4004 (positioned o1 112-5003-00 YELLOW Fii Bat & Shatft (Plai
10 CoiSleeve T TPy EATEB88/00 | apA Mersies e AsemDly o 1 51551330606
11 Deflector Pad (Bumper) 1 545-5428-00 Large Flipper RED Rubber Ring 1 545-5277-22

Section 4, Chapter 2:
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Flipper (Upper) Assembly, 500-5944-35 (ltems 1-12)
and Associated Part: Yellow Flipper Bat & Shaft Assy., 516-5133-06-06 (ltem AP-A)

\ N\ W e
§\\ IVEE \§ % Flippers are:
N EPON N 7

e -3}

\ an

N N

The coils may also
differ depending on
the game.

22

222

12
A

12
D

12
F

S 0] 2

ltems
12A-12) Side View

7

/////////////////////////
N/ 00

7.

0

SWITCH PLATE/ |
SPRING RETURN |

{/f{

Flipper Plunget/Link Assy. due to overall wear & tear.

When replacing fem ®12B, Pawl (Mnig. Link) Assy., we advise
Check all other components and replace as required.

RN

W

/

r

/
4
A\
‘ N
2,
.

%,
replacing with entire ltem 124,

N

SNALL

\Gt
@

\

/
198y /4
IMPORTANT:

NN NN
DD

\ N
NSRRN

>3

1ve ¥3ddd

Take Note:

® "R" indicates ltem noted is secured with rivet(s) as listed.

INDIVIDUAL PART NAME QTY. 8Pl PART N°

.1 Flipper Base Plate Kit (Right) 1  515-6617-00
' ORDERING ABOVE (ITEM 1) KIT (RIGHT) PART N¢ WILL INCLUDE

v "08§

Note: Flipper Base Plate (Right) comes threaded with all securing
hardware (Thread Forming Screws) as listed under each of
the Items which will get secured to it (ltems 2, 3, 6 & 8).

Item 1 is secured below the playfield by: #10 X 1/2" HWH MS (Serr) Zinc ST (Qty. 8)
(237-5949-00)

-+ sguimed(

- 242.5089:01
242.5038:00

'8 Coll Stpport Br
Item 8 Is secured to ; | ! . 59
OHDE%INS; ABI\?VE (I"I('EM 9) C(ZIL»‘PAF;T«'N" WILL INCLUDE: &
.. —...Diode, 1N4004 (positione: ... 112-5003-00 YELLOW Flipper Bat & Shaft (Plain
40 CollSleeve U4 BABE3BEA00 | AP-A MNerkmtsatay Agsembly 1 51551330608
11 Deflector Pad (Bumper) 1 545-5428-00 Large Flipper RED RubberRing . 1" §45.5277-22

Tilm'; Section 4, Chapter 2:
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Bumper Top Assemblies, 515-6459-01 (Qty. 6) (Hems 1-7).
Bumper Bottom Assemblies, 515-6459-04 Qf ‘I’rems 8 15 8
Bumper Switch Assemblies, 515-6459-03 (Qty. 6) (ltems 16-20)

and Associated Part(s): See Table Below (lfem AP-A)

e vem———

t / N

=)

’ 7 Assembled
L J View

H=E=N

h===4

Take Note:

Individual parts can be ordered. B
However, if the entire Bumper is 8
-
©
N

required, use all three (3)
Assembly Part Numbers at the
top of this page.

Exploded
View

65-5002-00

1 077 5206 00

4 Ring Assembly 1 515-5085-00
ltem 4 is secured by: #6-32 Nylon S
. Bumper Skirt - .1 5455607-00
Bumper Skirt Compressnon Sprlng ‘ 266 5048 00‘

R T,
Y ’//}? BiA

’/////éf///r/////////////////

8 Plunger ;,..,;,530 -5348- 00 ;
9~ Compression (Return) Spring:~ 1+ 266-5047-00
COII 26 1200

Diode, 1N4004 (positioned at top)
. Coll: Sleeve

1 2 FlbekrYoke
. 13 ~ MetalYoke 1
Metal Yoke Stop

1 5455609 oof
1 535:7346-00
i 535.7347.00

Drawings ...

,’Sec. 4

, N BUMPER QWITCH PART NAME _ QTY.

17 Spoon W|tch Actuator 1 545 561 0 01

18 ' Bumper Stack (Blade) Switch 1 ' 180-5015-03

19  Switch Body Protect Plate 1 535-7344-00

I(ems 18 & 19 are secured by #6-32 X 3/4 HWH Swage (Serr) Zc (Qty 2) (237 5976-05)
= 90 SwiichDiode, 1IN4001 "~ . 1 112-5001-00

)
I The Top & Bottom Assemblies are secured rogether by hardware :ncluded in assemblies.

0
g l? ASSOCIATED PART IS NOT iINCLUDED WITH THE ABOVE ASSEMBLY,

g | N2 ASSOCIATED PART NAME QTY. 8Pl PART N?
= BumperCap(Red) 2 550-5057-02
s AP-A Bumper Cap (Clear) 2 550-5057-01
g Bumper Cap, Altered (Cut) Red) 1 550-5076-02
=

Bumper Cap; Aitered (Cut) (Clear) 1" B50- 5074-01
Item AP-A is secured to Item 4 by: #4 X 3/4" PRH (Zinc) T-25 (Qty. 2/per) (237-5873-00)

Section 4, Chapter 2:

Drawings...Assemblies & Rampg 7




Slingshot Assemblies, 500-5849-00 (Qty. 2) (ltems 1-10)

N2 INDIVIDUAL PART NAME QTY. SPI PART N¢
1 515-5339-01

1  Slingshot Bracket Assembly
ltem1is secured below the playfield by: #8 X 1/2" HWH AB (Zinc) (Qty. 3) (234-5101- OO)

ORDERING ABOVE (ITEM 5) SUB-ASSY. PART/NS. cl
1 530- 5025 01

5A  Plunger 2" Lg.
5B Plunger Link 1 545-5293-00
5C Roll Pin 1/8" o x 5/8" Lg. 1 251-5008-00

Item 5B is secured to Item 10A by: Retaining Ring, 1/4" o Shaft (Qty. 1) (270-5002-00)
e mdlwdual pan(s) actually required.

ompression (Retlrm) Spring’ 1 © 266-5020-00 -
7 Slingshot Staqls (Blade) Switch ..180-5054-00 Hinge -

5355045 oog
Qty. 2 . e)
' Orderlr’rgkNofe If 515‘5340-01 is unévallabls order the mdlwdual part(s) actually requu’ed ’

Take Note: aty.2

*  An asterisk () indicates item(s) are not noted in the pictorials.

® "R"indicates ltem noted is secured with rivet(s) as listed.
Qty. 1/per

Coll Sleeve thru Coll

N
A R R

)
%

%, pr—
,"IIIIIII//IIII/III/I/III/

Armature Slop & Shadlng Ring

TTIEEEIE R R R R RN R R IR R R R Rl nninnien
Kick Big (Laser Kick) Assembly, 500-5862-02 (ltems 1-8)

INDIVIDUAL PART NAME QTY. SPI PART N2
Mounting Bracket (Frame) 1  535-6730-00

yfield by: #8 X 1/2" HWH AB (Zinc) ( y3)(234 -5101-00)
i /4" PPH MS (S (Qty.2) (232-5300:00) [ l‘—'————‘:}
1

5
2 _269-5002- OO
. Plunger Assembly 1 i -?1 '515-5000-02
_Compression (Ret i 1 266-5020-00
b '545-5105-00

Ordenng Note: If 500-5862-02 is unavailable, order the |nd|v1dual pan(s) actually required
or try -00 or -01 and change the cail position to match -02 (-00 Coil Lugs Face Up; -01 Coit

Lugs Face Left; -02 Coil Lugs Face Right).

Section 4, Chapter 2:

§Z
<= Drawings...Assemblies & Ramps
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30° Eject Assembly, 500-6511-00 (ltems 1-8)

N2 INDIVIDUAL PART NAME QTY. SPI PART N2
1  Mounting Bracket 30° Bend (Frame) 1 535-8932- 00 1

(ch) (Qty 2) (234 5
7 20303 PlungerAssembly 4 00
o Compression (Return) Spring  266- 5020 00
Coil, 23-800 1 090-5001-OOT | Rubber Bumper (Grommet) 4 BARE105-00

ORDERING ABOVE (ITEM 3) COIL PART N2 WILL INCLUDE Orderlng Note: If 500-6511-00 is unavailable, order the individual pan(s) actually required
Diode, 1N4004 (positioned at top) 1 112-5003-00 or try -01 and change the coil to 23-800 (090-5001-00T).

TETTLL LR EELLETETTiTTTititititntinnRinnninitnw
30° Eject Assembly, 500-6511-01 (ltems 1-8)

a Q?

|l 26-1200

INDIVIDUAL PART NAME QTY. SPI PART N2 |ND|VIDUAL PART NAME Pl PA >
Mounting Bracket 30° Bend (Frame) 1 535-8932-00 | Ve omost#10-7077) 1 545-5076-01
H AB (Zi 2) (234-5101-00) ~ Spr 4 1 . 269-5002-00

| 6 PlungerAssembly . 1 515-7197-00

secured { 3 : . ) Compression (Return) Spring 266-5020-00

3 Coll, 26-1200 1 090-5044-00T‘ '8 Bubber Bumper (Grommet) 1 545-5105-00
ORDERING ABOVE (|TEM 3) COIL PART N2 WILL INCLUDE: Orderlng Note: If 500-6511-01 /s unavailable, order the individual part(s) actually required
— Diode, 1N4004 (positioned at top) 1 112-5003-00 or try -00 and change the coil to 26-1200 (090-5044-00T).

Section 4, Chapter 2:
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Ball Deflector Assembly, 500-6433-00 (ltems 1-9)

b 09§

-+ sguime.(]

5 Coil Retaining Bracket 1 535 5203 03 |7 e

Item 2 Is secured to itern 1 by #8 32 X 1/4 PPH MS (Sems) (Qty 2) (232 -5300- 00)

3 Col,26-1200 =~ 1 090-5044-00T . 9 #10-32 Adj. Spindle Stop wRubber Tip:

ORDERING ABOVE (lTEM 3) COIL PART N° WILL INCLUDE; j‘ltems s secured by: #10-32 Keps Nut'(Qty. 1) (240-5208- OO) e
— “Diode, 1N4004 (positioned at top) 1 112-5003-00 Ordering Note: If 500-6433-00 is unavailable, order the individual part(s) actually requnred
4  Coil Sleeve (Short) (Formost #10-7077) 1 545-5076-01 | ortry 500-5788-02 and change it's Solid Plunger (515-6858-00) with above Solid Plunger

(515-7089-00) and add the Post Rubber Sleeve (545-5308-00).

\ Section 4, Chapter 2:
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8coop [Kicker] Assembly, 500-6491-00 (ltems 1-12)

) (]

NOTE: The Scoop Exit Top has the corners cut with 45° angles.
Ensure SPI Part N° used is 515-7165-01.

\\\

\

2

P e
L]
AAMRNINIINONINNNNNGN I s e Y

7 R R R R RN
i {

%
g

2

g
o

Sec. 4

N2 INDIVIDUAL PART NAME QTY. SPI PART N2 N2 INDIVIDUAL PART NAME . 8Pl PART N?
1  Scoop Weldment w/cutcomners @top 1  515-7165-01 Compression (R Spring 1 266-5020-00
4) (234-5101-00) sufation Fiche: etwoen foms 941 1 . 545-6029-00

9  MooSwich
witch Body Protect Plate

.
A

/2" HWH Ser

'180-5183-00
 535-6539-00

1 535590303
PH MS (Sems) Zinc (Qty. 2):(232:5300-00) .

3 Coil,23800 1 090-5001-00B | 8- 10 are secured 1o Itom 1 by: #2-56 uNs kaHDTRSBO (QY2)7
ORDERING ABOVE (ITEM 3) COIL PART N2 WILL INCLUDE: (1 [:(237-5087:02) and #2-56 Hex Nut (Qy. 2) (240-6301-00). 1 0
-.Diode, 1N4004 (positioned at bottom) 1 112-5003-00 11  Switch Diode, 1N4001 1 112-5001-00

. Coll Sleeve (Short) (Formest #10-7077) "~ - 1. - 545-5076-01: ‘42 ' Rubber Bumper {Grommet) "~ 1. '545-5105-00

~ Spring Washer (17/32" ID X 3/4" X 1") 1  269-5002-00 | Ordering Note: If 500-6491-00 is unavailable, order the individual part(s) actually required.
P[Unger Asskemb‘ly‘ iy 1 51 5-5000-02 :1 Ensure your assembly has the Scoop Weldment with cut corners at exit top (515-7165-01).

Section 4, Chapter 2:
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1-Bank Drop Target Assembly, 500-6440-21 (ltems 1-20)

The Parts Table for this assembly is on the next page.

Top

A\

O

For Securing Hardware, see
the Parts Table on the next
page, under ftem desired.

O

| G

DOTS: The Switch Diode is
located on a Terminal Strip
under the playfleld near this

" Trip Coil
/ Not Required

hﬁ:':
C-51

assembly. See Section 5,
Chapter 2, Playfield Wiring, 3 v du— ] X T
Page 95, for more details. H—— H N : : ~ !
L |
i 3 : f@
HIR 1
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1 ‘\‘\ : 1 : :
: : W 1 L = ey — 7= .|
PR T
I_'C -~ 1! @
L 1!
| Blige H ! H
e 1 i
o e N —° © )@D
8 H ! ] ) H/
1 1 Q'
; v ]| |
(N 1 = | | L
2 o =i~
1 L
- 7 ¢ [N /— 1=
: / ®
5 e e e =
) ! =Tl LL L L]
[yc% 5 : « —— b
. : (—-: » 1|y 1
. i 1 1] { 1
. i ] [RK: )
I } : " :
| : 1| d====
] i==={t
] —1
L | b= =4t
=2 || = 2o
N ik W,
4
:

For Securing Hardware, see
the Parts Table on the next I
page, under Item 8.

1l_li
P

e
0/
\/;\\Il
/W/l‘

item 20, Height Adjustment Screw,

moves ltem 15 up or down. It's secured \, / j
through Item 5. See Target Height

Adjustment Procedure on the next page.
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1-Bank Dro Target Assembly, 500-8440-21 (ltems 1-20) Continued

e Drawings for this assembly are on the previous page.

INDIVIDUAL PART NAME . 8P1 PART N2
B(qcket Drop Target (Left Side)

1 180-5158-00

] 1125003 g, A e i L )
- 545-5709-00 . Height Adj. Screw (#8-32 ) ,03-00

) o Wae [ W Ordering Note: If 500-6440-21 is unavailable, order the individual part(s) actually required
1 1 r (17/32 D X 3/ X 1 ) 1 o 269- 5002 00 or try 500-6440-01 and remove the Trip Coil & Bracketirom ltem 4 (Note: item 5, Height Adj.
To order ltems 7-11 assembled with securing hardware, use SPI Ne: 515-6535-01. Bracket may differ slightly). Also, ensure the diode on the switch Is soldered correctly.

Take Note:

The Switch Diode, 1N4001, is not located on this assembly (nor
included); it's located on a Terminal Strip under the playfield.
Ref. A\ See Section 5, Chapter 2, Playfield Terminal Strips..., Page 95.

% Playfield i ltem 18

-
| r
ltem 1
H — | [ =
1 1
] I
\ SRS
1 1
(/ ¥ + -+ ~\al
o el @¢ s
%)
! o)
! £
© Target Height Adjustment Procedure: 5
O \ O 1. Adjust the height of the top of Item 18 (Rollover 5
Target) at .52" (+/- .01"), relative to ltems 1 & 2 .o
Nttt —=izzIz (Left & Right Side Brackets), as shown left. <
T LTt Adjustment should be made with Item 18 (Drop S
I 1 Ref. A Target) in the DOWN POSITION. )
| : et S
! 2k Keep in Mind: This adjustment procedure should
I+ 15 ) have the TOP SIDE of Item 18 (Drop Target) "flush
em 19 i to slightly above" the playfield surface after
d Bt . reinstalling to the underside of the Playfield. This
1 25¢ will ensure a BALL TRAP is not created where the
lHem 4 —>] I : z-?g ball can rest in the target hole above the playfield.
S & 2. Using a Flat Head Screwdriver or a 1/4" Nut
ltem 20 82% Driver, loosen or tighten (turn in or out) ltem 20
ltem 5 EZ® (Height Adjustment Screw) through ltem 5 (Height
g% Adjustment Bracket) to raise or lower ltem 15
Ezp (Target Lift Bracket) causing ftem 18 (Drop Target)
Y to reach desired height as stated above.

Section 4, Chapter 2: . AR .
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MONOPOLY® Bank Assembly, 500-6512-00 (items 1-20)
The Parts Table for this assembly is on the next page.

Not sold as an assembly, order the individual part(s) actually required.

s .nsid _ //////// g.
ka2 o

This screw used as a door stop only, -

Connector
] (1 );wa)l.osa
PLUNGER . ale
Mote: Qty.2 03-09-2032
For Securing Hardware, see Flioper SPI Part N2:
the Parts Table on the next Pllerlr, er & 045-5004-03
page, under ltem desired. Lin k?q Ssy.
(515-6304-02) [I
is identical to
515-6304-01

except for the
Spirol (Roli)
Pin tapped
flush with the
Plunger on the
“Flat" side.

7
2

ey

b 99§

i

O
=
o
g
J
B

S

r Clarity, nor included with |
bly are the Bank Plastic
-Pos. OPTO (Trans.) PCB.

N

next par (b

0 N A
// ~ Thisscrewusedas| 7

a door stop only.

Qecion 4, Chapter 2:
78 Drawings...Assemblies & Ramps




MONOPOLY® Bank Assembly, 500-6512-00 (ltems 1-20) Continued

The Drawings for this assembly are on the previous page, also reference pictures below.
Not sold as an assembly, order the individual part(s) actually required.

1 535-8924-00

" HWH AB (Zinc) (Qty. 4) (234-5101-00)

Floor (Bracket)

3 1
Item 3 is secured to ltem 1 at side by: #8-32 X 3/8" HWH Swags (Serr) Zinc (Qty. 2)
) (237-5975-00) and is secured into ltem 2’s slot holes».

7 ; Roll Pin Guide E Bracket Left -
8" Roll-Pin Guide Bracket, Right'. -~ 1.
9  Flipper Bat Bushing 1 545-5594-00

Items 7 9 are secured to ltem 1 by: #6 32X 3/8 HWH Sw. (Sr ) Zc. (Qty 7) (237 -5976-02)

: \ltem\10‘ls ss6irad fo both llem 14°s by: #8:32 X 3/8° HWH Swage (Sor)
(237:5975-00) and /4" X 1/4" Hex Spacer.#8-32 Tap (Qty. 1) (854- 2031 o)

11 Flipper Return Spring 1

\ 535-'8:925-00‘

1535:9015-01
535802800 |

265 ‘5035 oo:

13 Spring Washer (\1W7/3'2" ID X 3/4" X 1")

15 Coil, 231100 ) (ORG)

..—..Diode, 1N4004 (posmoned at top) . Mper 112-5003-00
16 CoilSlesve 2 545-5388-00
17 Flipper Plunger & Link Sub Assy 2  515-6304-02
| includes : Plunger "Flipper" Link 1 545-5611-00
| includes © Spirol Pin @ 5/32" X 34" Lg. See Note 1 251-5015-02
include Flipper Plunger with "Flat” 1 530-5349-01

Ordering Note: It 515-6304-02 is unavailable, order the individual part(s) actually required,
or try 515-6304-01 and tap the Spirol Pin flush with the Piunger on the "Flat" side (alf
pans otherwise are ldenncal)

18/ Flipper Link Bushing (Metal Ext)

:'Speclﬂcatlons 385" Lg% 192" ID X 312" OD -
“ltem 18 is secured to ltem 6 by: #8-32 X 304" PPH MS (Zlnc) (Qty 2/per) (237 5604 00)

|u8 Washer (Qty. 2/per) (242-5005- 00) and #8 32, Nylon Stop Nut (Qty: 2/per) (240-5102-00)

 545-5308-00

19  Post Black Rubber (Sleeve Tall) 1
20 'Door Stop" #8-32 X 3/8" HWH Sw. 1 237-5975-00

Ordering Note: |f 500-6512-00 is unavailable, order the individual part(s) actually required.

LT LT EEEEETTETTTTiiltttttittitiininnitinnnn et
Associated Parts: Bank Plastic Cover, 4-Pos. OPTO (Trans. & Rec.) PCBs (Items AP-A - AP-C)

Take Nofe.

For a break-down of parts of ltems AP-B & AP-C (below), see Sec. 5,
Chp. 4, 4-Position OPTO (Receiver) PC Board Component Layout &
Parts, Page 130, or 4-Position OPTO (Transmitter) PC Board
Component Layout & Parts, Page 131. )

(chf((l'.)ty 2) (237-6065-00) . ; . L i
4-Pos. OPTO (Trans.) PCB & Cable 1  520-5218-00
AP-B ov gif. Rin. #8 Spacer White 2 254.5032-01
tem B is secured inside ltem A (Bank Plastic Cover), see ltem A for securing hardware,
4-Position OPTO (Receiver) PCB 1 520-5210-00

AP-C 38" 5if. Rin. Spacer White 2 254-5007-01
item is secured below the playtield by: #6 X 7/8" HWH AB Zinc (Qty. 2) (234-5003-01)

Section 4, Chapter 2:
Drawings...Assemblies & Ramps:

Take Note:

The Individual Decal (BANK) is Not Available.
The entire decal sheet must be ordered for
replacement. See Page 57 for part number.

AP-

2 269-5002-00
Sou

» 2 090-5030-00T
ORDERING ABOVE (ITEM 15) COIL PART N2 WILL INCLUDE:

2 530-5139 01

Sec. 4.
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Mini-Flipper & Motor Assembly, 500-6486-00 (ltems 1-10)
The Parts Table for this assembly is on the next page.

Not sold as an assembly, order the individual part(s) actually required.

Back Side
View
LA , J e
Ll

GEAR BOX
(LELRELABARREEEEE gt

For Securing Hardware, see
the Parts Table on the next
page, under Item desired.

Connector
(1 )ﬁ;) .093
ale
03-09-2042 ::I
SPI Part N2
045-5004-04

For Securing Hardware, see
the Parts Table on the next
page, under item desired.

- f o
oo otuen el i iver |G R e
Not Shown for Clarity and is not
included with this assembly. FOR&? g;ﬁ,’;eﬁ;&r 10
See the next page for details. / REPLACE RUBBER RING WITH e

SAME SIZE & TYPE (1" INSIDE DIA.)
ask for SPI PART N°: 545-5348-05

¥ "998§

\

o
5
Y
g
B
»

-

J

L

I

MR
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Mini-Flipp

er & Motor Assembly, 500-6486-00 (ltems 1-10) Continued

The Drawings for this assembly are on the previous page, also reference picture below.
Not sold as an assembly, order the individual part(s) actually required.

N2 INDIVIDUAL PART NAME QTY, SPI PART N2

1  Mounting Bracket (for rotating flipper) {1 535-8930-00
Iltem 1 is secured below the playfleld by: #8 X 1/2 HWH AB (Zlnc) (Qty 5) (234 5101 00)

HWHSwg (Ser) Zc,

| ltem7is secured to Item 1 by #10 32 X 1/2" HWH (Serr) Zinc (Qty. 2) {237- 5995 00)

. 9) (297-5076:02)

N2 INDIVIDUAL PART NAME QTY. 8PI PART N¢
7  Motor & Gear Box 1 041-5083-00

Motor Specitications: Multi-Products #7000 EX00159A 20v DC 85 RPM CW/CCW

FOR PROPER OPERATION
OF DRIVE WHEEL

REPLACE RUBBER RING WITH
SAME SIZE & TYPE (1" INSIDE DIA.)
ask for SPi PART N°: 545-5348-05

820-6303-00

TTTLLLIEITITiTiTtitiitititiititnintininnninniiniee
Assoc. Parts: Driven Wheel, Plastics, Mini-Flip. Bat & Shaft & Rubber Ring (ltems AP-A - AP-D)

ASSOCIATED PARTS ARE NOT INCLUDED WITH THE ABOVE ASSEMBLY.

N° ASSOCIATED PART NAME QTY. S8PI PART N

Ap-A Driven Wheel (smooth edge) 1 530-5599- 00
Itgm Ais set»:qrgdﬂto llgm 3 by #‘1 0-82 X 5/1 Set Screw Cup Pomt (Qty 37 6092

case the entire sheet ‘must.be ;arad See Sec 4pChp.1 Parts Id. & Laca n,.
AP-C YEL Mini-Flip. Bat & Shatt (Piain) Assy 1. 515-7191 06
Ap.D Small Flipper RED Rubber Ring 1 545-5207-22

Section 4, Chapter 2:
Drawings...Assemblies & Rampsg
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Left Plastic Ramp, 515-7221-00 (ltem 1) & Individual Parts (ltems 2-22)
Drawing & Parts Table continues on the next page.

PRESS & HOLD
FLIPPER BUTTON
FOR INFO

2
0
2
0
4
Q
2

PRESS & HOLD
FLIPPER BUTTON
FOR INFO

F:;' Xe

securing
hardware

on this
ramp, see
the Parts
Table (under
[tem 22) on
the next

page.

SRS

NN
5

i’/A
s

////}A
~E
NS

e

v 98§

*** sguimed(

ltems are Identical, see
page for details.

?//l/////////////////ﬂllzi'
1 )

B.D.E
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Left Plastic Ramp, 515-7221-00 (ltem 1) & Individual Parts (ltems 2-22) Continued
Drawing & Parts Table continues on the previous page.

N2 INDIVIDUAL PART NAME
1® Left Plastic Ramp Riveted Assembly 1
“ORDERING ABOVE® RIVETED ASSY. PART N2wiI

1A® Ramp (Plain No Parts) 1 545-5992-00

1B® Left Ramp Flap (secured to 1A by 1E/F) 1 535-8966-00

1C® Center Ramp Flap (secured to 14 by 1£/F) 1 535-8967-00

1D® Clr. Plastic (Buty.) (secured to 1A by 1G/H) 3 830-5987-04

1E Rivet, 1/8" & X 3/16" Lg. 8 249-5001-00

1F  #6 Lock Washer (Riveting) 8  246-5000-00 | 2y , d.
1G  Pop Rivet, 1/8" 3 X .39" Lg 2 249-5018-00 1 3® ‘Screened Plastic (Butyrate) 18 1 830 5985- 18

1H Washer 9/64 1.D. X 5/16" O.D. X 1/32" 2 242-5017-00 ltem 13 Is

For how Item 1 Is secured to the playfield, see the end of this parts table.
Ordering Note: It 515-7221-00 is unavailable, order the individual part(s) actually required.

ured to I(em 16 by: See secunng hardware under ltem 17

3 Bal Diverter (Coul & Lt Bracket) Assy. {1  515- 6595 00|
ORDERING ABOVE (ITEM 3) SUB-ASSY. PART N2 WILL INCLUDE:

SS (F:ra{nAe 1 52135 2%98 -00 -
0 Rg;urrrlnégriﬁgzimfg&e:s?@.18) 1 365805400 17® #555 Wodgo Base Socket (0"59‘) 3 077- 5029 00
3D Coil. 32-1800 1 090-5031-00 Item 17 is secured to items 13 & 14 by: Rivet, 1/8" o X 3/16" Lg. (Nickel) (Qty. 1/per)

Item 3 is secured to Item 2 by: #8-32 X 3/8" PFH 82 Undercut Zinc (Qty. 1) (237-6030-00) (2“9 5091 00 and #6 Rivating L°¢k Washar (Cty. liper) (20~ -5000-00)

Ordering Note: If 515-65! i i b/e order the mdlvldual part(s) actually reqmred ‘ ‘ 3 165 5054 06 .
"4 ' Divérer Cover (lackF ft Style) q 515 5967;06 ,

ftem 4 !s“s'ecim‘adt 4" HWH Swage (Serr) Ze (Qty.
5 #906 IDC Sna On Socket (no dlode) 3 077 521 6- 01 ‘
i@ #906 Wedge Base Bulb (Clear) 3. .165-5004-00:
7 Gate (Roll-Under 1-1/2° Gold) Assy 2 515-6490- 06 7

ORDERING ABOVE (ITEM 7) SUB-ASSY. PART N¢ WILL INCLUDE:
7A  Gate Bracket (Gold) 1 535-8529-00

626 5029 00 |
- 545 6024-01

7B Wire Form (GOId) (on above item) 1 535-8530-00 Left Plastic Ramp s secured above the playfield by:

h : AAY #4 X 5/8" PFH (Black Qty. 4 237-5833-00
7C  Micro Switch (for Roll-Under Gate) 1 180-5087-00 e B T Hi B 46-32 Tap Ons  aisoosa
7D*  Switch Body Protect Plate 1 535-6539-00 CA 254" X 1/4" Hex Spacer #6-32 Tap Qty. 1 254-5008-08
7E*  Diode, 1N4001 1 112-5001-00 DA #6-32 X 3/8" PPH MS (Sems) Zinc Qty. 3 232-5301-00
7F*  #2-56 X 1/2" HWH SerUNS #4HDTR3BO 2 237-5937-02 Ea #6 Washer Qty.2 242-5001-00

ltem 7 is secured to ltem 1 by: #6-32 X 3/8" PPH MS (Sems) Zinc (Qty. 2) (232-5201-00) | F¥ 1.9" X 1/4" Hex Spacer #8-32 Tap 8‘3/' : ggg'g“]'gg
and #6-32 Nylon Stop Nut (Qty. 2) (240-5005-00) GY #8-32 X 3/8" PPH MS (Sems) Zinc ty. -5301-

HY #8 Washer Qty. 3 242-5005-00
Ordermg Note: If 515-6490-06 /s unavailable, order the |nd|V|duaI part(s) actually requnred

4 8 g Mars nght Cover (Snap |n) Clear 1 550 5030 01 This Ramp is secured into the Back Panel by: Back Edge Lip into Back Panel Slot.
9 ini-Mars Light Cover (Snap-In) Red 2  550-5030-02 | Note: item B & is mounted on a Ramp Mounting Bracket (515-6508-00) on the wood rail.
10 Deflector:Pad; (Rubber Bumper) ., 2. ..545-5428-00 : i
11 Ramp Guard 1 535-9055-00

Item 11 is secured to Rem 1 by: #6-32 X 3/8 PPH MS (Sems) Zinc (Qty. 2) (232-5201-00}

Take Note:

* An asterisk (*) indicates item(s) are not noted in the pictorials.

® "R" indicates ltem noted is secured with rivet(s) as listed.

Qty. 2

<
s_29

> 1GOM

Qty. Qty.
2/per 2/per.

B.D.E
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Right Plastic Ramp, 515-7220-00 (ltem 1) & Individual Parts (ltems 2-11)

Parts Tables on the next page.
sgo

>

= 1
aom NN AN "
%\\%\\\ s I VI//I//////I//////////////‘

LV

Items are Identical to lower
Fiash Lamp Mount; see
next page for details.

Qty. 2

F:' me

securing

hardware

on this
ramp, see
the Parts
Table (under
Hem 11) on

the next

page.

¥ "083§

FOR INFO

PRESS & HOLD
FLIPPER BUTTON

=+ sguime.(

FOR INFO

| PRESS & RHOLD
i FLIPPER BUTTON

|
|
|
|
|
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Right Plastic Ramp, 515-7220-00 (ltem 1) & Individual Parts (Items 2-11) Continued

Drawings continues on the previous page.

Qty. 2

Take Note:

* An asterisk (x) indicates item(s) are not noted in the pictorials.

® "R" indicates Item noted is secured with rivet(s) as listed.

N2 __INDIVIDUAL PART NAME QTY. SPI PARN° Ne INDIVIDUAL PART NAME SPI PART N°

Drawmgs

v
3]
[
()
k 2 Mouﬁtmg B&‘racketx(fér Dlvérter)\ - k 1' ' 535 8987 00 8 Mini- Mars |ght Cover (Snap In) Clear 1 550 5030 01 '
ngmz is secured to ltlem 1 by: #8-32 X /8" HWH MS (Zinc) (Qty. 2) (237-5868-00) and | 9" " Mini-Mars Light Cover (Snap-in)-Red ' 2" '550:5030-02

: 10 Deflector Pad (Rubber Bumper) 2 545-5428-00
(Coil & Rt. Bracket) Assy, 1 15:6595-01 | Ly e e ‘
E (ITEM 3) SUB-ASSY. PART Ne WILL INCLUDE: |- 11 G 535 9054-00

Right Plastic Ramp Is secured above the playfield by:
v #4 X 5/8" PFH (Black) Qty. 2 237-5833-00

214" X 1/4" Hex Spacer #6-32 Tap Qty. 2 254-5008-18

#6-32 X 3/8" PPH MS (Sems) Zinc Qty. 2 232-5201-00

9 o #6 Washer Qty. 2 242-5001-00

B i i : 2" X 1/4" Hex Spacer #8-32 Tap Qty. 1 254-5031-04

4 Dlverter Cover (Black Plastlc Rt. Style) 1 545- 6000 00 FY #8-32 X 3/8" PPH MS (Sems) Zinc Qty. 1 232-5301-00

ltem 4 is secured to ltem 2 by: #8-32 X 1/4" HWH Swage (Serr) Z. (Qty. 2) (237-5975- 04) GV #8 Washer Qty.2 242-5005-00

5 #906 |DC Snap -On, Socket (no diode): 3 077 521 6 07| This Ramp is secured into the Back Panel by: Back Edge Lip into Back Panel Slo.

6 #906 Wedge Base Bulb (Clear) 3 1 65 5004 OO Note: Item B ¥ is mounted on a Ramp Mounting Bracket (515-6508-00) on the wood rail.

Section 4, Chapter 2:
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Metal Ramp, 500-6510-00 (ltem 1), Wire Ramp, 535-8917-00 (ltem 11)

For Securing Hardware,
see the Parts Table below,
under Item desired.

& Individual Parts
(Hems 3-10 &12)

i -0ag

-+ sguime.(

N2 INDIVIDUAL PART NAME QTY. SP| PART N¢
1® Metal Ramp Riveted Assembly 1 500-6510-00

For Securing Hardware, see
the Parts Table below,
under ltem desired.

8@ #5585 Wedge Base Sodket (Offsel) -
' (249-5001-00) and #6 Riveting Lock Washer (Qty. 1/per) (246-5000-(00) [ g

ORDERING ABOVE® RIVETED ASSY. PART N2 WILL INCLUDE:: .
1A® Ramp (Plain No Parts) 1 535-8922-00
1B® Ramp Flap (secured to 1A by 1C) 1 535-8969-00
1C*  Rivet, 1/8" @ X 1/8" Lg. (Nickel) 2 249-5008-00
item 1 Is secured above the playfleld at Ramp Tab by: #8 X 1/2" HWH AB Zinc (Qty. 1)
(234-5101-00) and at Ramp Flap by: #4 X 5/8" PPH (Black) (Qty. 2) (237-5833-00)

Ordering Note: If 500-6510-00 is unavailable, order the individual part(s) actually required.

86

Take Note:

* An asterisk () indicates item(s) are not noted in the pictorials.

®"R" indicates ltem noted is secured with rivet(s) as listed.

DIVIDUAL PART NAME QTY. SPI PART N
Screened Plastic (Butyrate) 21 1 830-5985.21

2®

3* . .1 830-5987-05
Special Ordering on ltems 2 he individual piece may not ba available in which

“case the entire shee! must be ordsred. See Sec. 4, Chp. 1, Pants Id. & Location, Page 57.
5@ Bracket (Rt, Short), Sign Mounting {1 535-8941-01
6®  Bracket (Lt, Long), Sign Mounting ' 1 '535.9050-00

Items 3-6 are sacured to emi'1 by: #8-32 X 3/8° MS e (Qty: 1/per hole) (237-5903:00)

7% 11" X 3" Spacer Gray 1 254-5008-08

Item 7 Is secured to Item 4 by: #6-32 X 2" PPH MS (Zinc) (Qty. 1) (237-5513-00) and

#632 Nylon Stop th {Qty. 1) (240-5005-00) ) )
2 077-5029-00
Nickel) (Qty. 1/pel

ltems 5, 6 & 8 are secured 10 Item 2 by: ‘Rivet. 18" o X 3/1¢

9  #555 Wedge Base Bulb (Red) 1 ]65:5054-O2
10  #555 Wedge Base Bulb (Blue) = . 1. 165-5054-05
11 Wire Ramp 1 535-8917-00

Item 11 is secured at the top by: Post Hex Base #6-32 Tap/#10-32 Bot. (Qty. 1)
(530-5332-01), Post White Rubber (Sleeve Tall) (Qty. 1) (545-5308-08), #6-32 X 3/8" PPH
ms) Zinc {Qty. 1) (232-5201-00) and #8 Washer (Qty. 1) (242-5005-00)
- 1. 515-6490-06
PART N2 WILL INCLUDE:
1. - 535-8599:00 -
535-8530-00 -
180-5087-00
535-6539-00
112:5001-00
937-02 .-

2 2
(Sems) Zinc (Qty. 2) (232-5200-00
g, order the Individual part(s) actually required.

Section 4, Chapter 2:
Drawings...Assemblies & Ramps



8peed Bump Ramp, 515-7202-00 (I’rem 1) & Individual Parts (ltems 2-5)
f ¢ %

®

ELECTRIC COMPANY

O

o}
(o)

0 0 o o

For Securing Hardware,
see the Parts Table below,
under ltem desired.

(%
0
3
o
S
(]
q-
<)
D
(<)
Take NO"’Q: For a break-down of parts of Item 5, Dot Display Board (520-5197-00),
see Sec. 5, Chp. 4, Dot Display (5X7) x3 PC Board (Electric Company
®"R" indicates Item noted is secured with rivet(s) as listed. Sign) Component Layout & Parts, Page 133.

Screened Plastic (Butyrate) 19 1 830- 5985 19

Special Ordering note on item 4: The individual piece may not be available in which case
the entlre sheet must be orUere A See Sec 4, Chp 1, Parts Id. & Locanon Page 57

ed to Dy 0 X172 ¢
. Viol Ut (Qty; 4) (240-5303-00), #4 Washer Nylon (Qty 4@
| rear) (242-5068-00) and #4 Washer (Qty. 2 @ ltem 3 Top) (242-5002-00) ;

‘ 2 " Deflector Pad (Bumper)

Section 4, Chapter 2:
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\AANNNNNNNNNNNNNUK ONLY OPTIONALZZAALIIIILIIIITS

g

N INDIVIDUAL PART NAME QTY. SPI PART N¢

1  Ball Deflector Coil Mounting Bracket 1 535-6857-02
Item 1 is secured below the playfield by: #8 X 1/2" HWH AB (Zinc) (Qty. 4) (234—5101 -00)

AUX. 1 AUX.2
' 4 “~

Aux 1

wage (Sem) Zing (Qly. 2/pen) (237-5975-00)

| ORDERING ABQOVE (ITEM 4) COIL PART NS WILLINCLUDE: = %
Diode, 1N4004 (positioned at top) .112-5003-00

Take Note:

*  An asterisk () indicates item(s) are not noted in the pictorials.

-

ﬁ é‘,!!!l!ii;lmq Section 4, Chapter 2:
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Schematics & Troubleshooting
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Use the below Coils Detailed Chart Table in conjunction with Sec. 5, Chp. 1, Backbox /O Power Driver Board
Detailed Wiring Diagram (I/0 Board Connectors J6, J7, J8 & J9) and Backbox Board Layout Wiring Diagram:

COILS DETAILED CHART TABLE

jewayas

High Current Coils Group 1

Drive Trans-

Driver

D.T. Control
Line Color

D.T. Control
Line Connect

Power
Line Color

Power Line
Connnection

Power
Voltage

Coil 6aTum),
or Bulb Part #

1/O Pwr. Drvr.

YEL-VIO

#1 |TROUGH UP-KICKER Q1 | 1/O Pwr. Drvr. | BRN-BLK | J8-P1 | YEL-VIO | J10-P4/5 | 50voc | 251200
#2 |AUTO LAUNCH Q2 | VO Pwr.Drvr. |[BRN-RED | J8-P3 | YEL-VIO | J10-P4/5 |50voc |, 25700
#3 |LOWER LEFT POP Q3 | VO Pwr.Drvr. |BRN-ORG| J8-P4 | YEL-VIO | J10-P4/5 |50vpc | 26:1200
#4 |LOWER RIGHT POP Q4 | 1/OPwr.Drvr. | BRN-YEL | J8-P5 | YELVIO | J10-P4/5 |50voc |, 26-1200
#5 |LOWER BOTTOM POP Q5 | O Pwr.Drvr. [BRN-GRN | J8-P6 | YEL-VIO | J10-P4/5 |50voc | 261200
#6 |BANK CLOSE Q6 | VO Pwr.Drvr. | BRN-BLU | J8-P7 | YELVIO | J10-P4/5 |50vnc | 231100
#7 |DROP TARGET RESET Q7 | VO Pwr.Drvr. | BRN-VIO | J8-P8 | YEL-VIO | J10-P4/5 |50voc | 24940
#8 |LOCK KICKER Q8 BRN-GRY J10-P4/5 | 50voc | ,,23-800

090-5001-008

High Current Coils Group 2

D.T. Control
Line Color

Line Connect

D.T. Control

Power Line
Connnection

Power
Voltage

Coil @aTum)
Part #

#9 |UPPER LEFT POP Q9 | VO Pwr.Drvr. | BLU-BRN | J9-P1 | YEL-VIO | J10-P4/5 |50voc | 26,1200
#10 [UPPER RIGHT POP Q10 | VO Pwr. Drvr. | BLU-RED | J9-P2 | YEL-VIO | J10-P4/5 |50voc | 26-1200
#11 |UPPER BOTTOM POP Q11 | VO Pwr.Drvr. | BLU-ORG | J9-P4 | YEL-VIO | J10-P4/5 |50voc | 261200
#12|CHANCE SCOOP Q12 | VO Pwr.Drvr. | BLU-YEL | J9-P5 | YEL-VIO | J10-P4/5 |50voc | 23800
#13|BANK OPEN Q13 | 1O Pwr. Drvr. | BLU-GRN | J9-P6 | YEL-VIO | J10-P4/5 |50vpc | 231100
#14 |UPPER FLIPPER (50v RED/YEL) Q14 |10 Pwr.Drvr. | BLU-BLK | Jo-P7 | BED-YEL | y10-P1/2 |50vnc| 231900
#15 |LEFT FLIPPER (50v RED/YEL) Q15 | 1O Pwr. Drvr. |ORG-GRY | Jo-P8 | RED-YEL | y10.p1/2 | 50vpc | 221080
#16 |RIGHT FLIPPER (50v RED/YEL) Q16 | voPwr.Drvr. | ORG-VIO | J9-P9 | BEB-YEL | u10-P1/2 | 50vnc | 221080

Low Current Coils Group 1

Driver

" D.T. Control

D.T. Control

Power Line

Power

Coil, Buib or

istor (D.T. Quput Board Line Color __Line Connect _ Line Color __Connnection _Voltage  Meter Part #

#17 |LEFT SLINGSHOT Q17 | /O Pwr.Drvr. | VIO-BRN | J7-P2 BRN J7-P1 | 20vnc | 23800
#18 |RIGHT SLINGSHOT Q18 | VO Pwr. Drvr. | VIO-RED | J7-P3 BRN J7-P1 | 20vpc | 23800
#19 |FLASH RGT RAMP TOP Q19 | VO Pwr. Drvr. | VIO-ORG | J7-P4 ORG J6-P10 | 20vpc | #3906 Bulb
#20 [FLASH RGT RAMP MID (X2) Q20 | VO Pwr.Drvr. | VIO-YEL | J7-P6 ORG | J6-P10 |20voc|#906 Bulb
#21 |FLASH LEFT RAMP TOP (X2) Q21 | VOPwr.Drr. | VIO-GRN | J7P7 | ORG | J6-P10 |20vpc| #89Bulb
#22 |FLASH LEFT RAMP MID (X2) Q22 | VO Pwr.Drvr. | VIO-BLU | J7-P8 | ORG | J6-P10 |20vpc | #89Bub
#23|FLASH LEFT RAMP BOT Q23 |/OPwr.Drvr. | VIO-BLK | J7-P9 | ORG | J6-P10 |20vnc | #9068 Bulb
#24 |OPTIONAL COIN METER Q24 | VO Pwr.Drvr. | VIO-GRY | J7-P10 | RED | J16-P7 | Svoc | Meter Sy
0 ent Co oup Ouput Beard _ Line Golor __Line Conne
#25 | WATERWORKS MOTOR Q25 | 1/O Pwr. Drvr. | BLK-BRN |  J6-P1 BRN J7-P1 | 20vpc | EX001594
#26 |ELECTRIC COMPANY Q26 | I/O Pwr.Drvr. | BLK-RED |  J6-P2 BRN J7-P1 | 20voc | 23800
#27 |MOTOR RELAY Q27 | 1/O Pwr. Drvr. | BLK-ORG | J6-P3 BRN J7-P1 | 20vpc | DC Helay
#28 |DICE EJECT Q28 | /O Pwr.Drvr. | BLK-YEL | J6-P4 BRN J7-P1 | 20voc | 261200
FLASH RGT RAMP BOT Q29 | VO Pwr.Drvr. |BLK-GRN| J6P5 | ORG | J6-P10 |20voc| #9068 Bulb
LEFT RAMP DIVERTER Q30 | VO Pwr.Drvr. [BLK-BLU | J6-P6 | BRN | J7-P1 |20vnc | 52,1800
RIGHT RAMP DIVERTER Q31 | /O Pwr.Drvr. | BLK-VIO | J6-P7 BRN J7-P1 | 20vnc | 321800

TOP LANE UP/DN POST

1/0 Pwr. Drvr.

BLK-GRY

J6-P8 BRN

J7-P1

20vDC

26-1200
090-5044-00T

Auxilliary (UK ONLY)

leon), Flashers tested are all. Flash Lamps located between Q1-Q32 (This Game:

D.T. Control
Line Color

Line Connect

D.T. Control

Power Line
Connnection

Power
Voltage

Coil @a-tum)
Part #

AUX 1: LEFT UP/DOWN POST Q1 Sob e pander WHT J3-Pi1 BRN 20voC 092(9;(] ﬁ%%r
AUX 2: CENTER UP/DOWN POST Q2 | SoiBgander | REp | J3-P10 | BRN J7-P1 | 20voc | 231100
AUX 3: RIGHT UP/DOWN POST Q3 Sol.Expander | ORG J3-P9 BRN J7-P1 | 20voc | 26,1200

Section 5:
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Chapter 1 of 4
Backbox erlng (204 0C Lowpur) BRN

P
#27 Motor 5 A %
Backbox 1/0 Power Driver Board Detailed Wiring Diagram Rolay (Roverso) BLKIORG |,
#25 Water-
T T T T T T T LT e T T T T T T T T T T T T s s e e J6] BLK-BRN works Motor (On/0ff) BLK/BRN N.O.
1 4
Partial V rew QZ5W #26 Electric Y
/O Power Driver Board Lyl oucrep Company 2ovoc Lowpur) BRN | | o
520-5137-01 QZGW
J2 & J3 Optional use of a Printer Interface, + 3> BLK-ORG BLUMHT | Lcoum. |
see Sec. 5, Chp. 3, ... Coin Door Wiring ..., Pg. 98. an 428 Dice
For UK USE ONLY : =3
{Skilt Shots: Left & Right Up/Down Posts, and Center Up/Down Post) - 4> BLK-YEL 26-1200 Eject ' %;g 3 NO:
For a detailad Schematic of the Solenold Expander Bd, and the Q28 ‘W , . #29 Flash Right { 4906 g /‘
Component Layout & Parts, see Sec. §, Chp. 4, PCBs, Page 132. ] BLK-GRN : L Ramp Bottom ; Buth X1 I=3 N.C.
FROM 5 E ool P LA S
WERN ol ’ QZ"W 0 #30 Left Ramp 28
ow Power . "
+20v DC VO BD. L 6>‘ BLK-BLU 4018003 Diverter | | Lo |
Q30- #31 Right Ram BLU
Lot 51 WHT {96 12004 AUX 1 BLKVIO Dvener P
4| verogan o1 AUX2 - 7>4 32-1800 - DC Bi-Directional
+ RED 31 lay Board
1 UP?SSS,: Q2 ﬂwq" 4 ‘ Q W #SZDTOP Lgne ¢ g.ff-? 0,50%58:)0)
Post AUX3 L | BLK-GRY Up/Down Post |
Right = 13| ORG £26-1200 /1—— 8
UpiDgwn Q3 — Q32 —pt-
L |, lenn 1 ORG 20V DC LOW POWER A
cN1 cNz l: -
Solenoid Expander Nydp BRN 20V DC LOW POWER
B e
SPI: 520-5192- e
VIO-BRN _ Slingshot
AL g ar7 2 — {23 o0y ete g
use SP! Part Number: 036-5463-29 #18 Right
ate = 3>7ﬂ):3§p_ e 23-800 Slingshot
FROM ) 7= #19 Flash Right 4906
WHT-RED W : €
Transformer = VIO-ORG R Ramp Top Bulh X1
4
16v AC LR . #89
‘ wa VIO-YEL @.@ ﬁzal?nzla’\/?irt‘i ’(Rg;‘ e
BRIDGE 2 —6 - rally 5
20V LOW ) BO, | Q20 "’W\“g— #21FlashLeft  Ji&5%
CURRENT Y|\ vio-GRN EVED Ramp Top (x2) _ Soee
, T
oD azt W S w22 Flash et 8
FROM - — 1 oy vio-BLY @@ Ramp Mid (X2) aubsxz
RED-WHT i
Transformer Q22 ¥NVV\-§— . #23 Flash Left #906
16v AC = A 1 VIO-BLK ; Ramp Bottom Bub X1 J
7- Slo-Blo Q23 9 - i
P7 axmrye 24 Optional Ifused, located FROM
1/0 BD. L (VIO-GRY) ololzlolol} _ Coin Meter i Cabinet. J16- | RED
F7 '*’7@ - ""T COIN METER PB_ | Power Out
Bl Q24— ————" #1 Trough VO BD.j 45y DC
Transformer :7__“._]73"_15 _BRN-BLK —{26-1200 Up-Kicker
v AC al _W%H‘ #2 Auto
i BRN-RED a Launch
BRIDGE 20 ] 3)'“““"“""”"* 23-700 L 1
ower
CONTROLLED N - v Left P
LAMPS S 4>,,B,BNfQB§,A_.,_W 26-1200 4=S-28 ]
#4 Lower
+ VYTV :
FROM BRDG 20 - BRN-YEL _ v Right Pop |
I?LU-'WHT 5> 261200 #5 Lower
ransformer
= FROM :
13vAC BLU S e 6) _BRN-GRN__ [96 1200 Bottom Pop |
A o BN as—w{fy #6 Bank
— - v 1
Qs li 7> - #7 Drop Target
Q1-Q16 . BRN-VIO ) Reset
STP20N10L ar—w 4| 3)'“— """"""""" 24-940
Note: All Cails require diodes. 110-0106-00 i #8 Lock
Some diodes may be located on = BRN-GRY YOS Kicker
Terminal Strips & not on the coilitseit. @~ _92 _BRN-LRY . 23-800
gioce Q0% as —wH P 49 Upper
n B R Left Poj
Fim Sarsf o _gic oo |
For the Playfield Terminal Strips, @ 71\/\#“{ #10 Upper
msesise, Srnabeapin s | | limmaior (1) | BURER. (2612003 ST
e R 3 + ﬁ},’ﬁ,‘,’" Detatted Q10 4'\/\/““1 e #11 Upper
see Sec, 5 Chp. 2, B BLU-ORG 26-1 Bottom Pop
Playfield Wiring. an H_‘ 4> s —~~+ 26-1200 :
VY #12 Chance .
i e at2 Wﬁv O BLU-YEL 23-800 $-2000P )
: ” #13 Bank o]
P =
L= ey wd ot mven 453 ¥in, Oen . E
FROM C%%TESNT Q13— “;_L gl #14 Upper n £
A8 %lf(;ZSsHN A i 7> BLU-BLK 53-1500 L. Flipper GRY-YEL 528 8
48v AC Q [ o Q14— 1 #15 Left sh These coil Fuses are [a's )
= . ; - located undar playtield
) matesat 22-1080}-4eper__ GRY-YEL NERR vonariy oo ..
Q15— #16 Right | e 1s)
i @ ORG-VIO 221080 4ipPper BLU-YEL 229
JoNLOR G-V .
Q16 VAAA{H ::Z'] . )
5 RED-YEL 50V DC HIGH POWER ™
FROM FOR J1o| 1,2
BLK-ORG  MAGNET(S) 3 h
AC Voltages IN YEL-VIO 50V DC HIGH POWER
J
48v AC e e e e 4,5
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Backbox Board Layout Wiring Diagram

Important Note: . — = BLKBRN
When connecting any Ribbon Cable, always ensure WHTBRNBLK IS NOTUSED NOT USED o3[ BLR-RED
the "Red Line" side of the ribbon cable goes to the SRS —op |- BIBERVEL
Pin-1 side of any Dual 0.1" Header Connector. %, gg% (R Al
BREHS [l NS =Y10
. TO DISPLAY CONTROLLER g: 522 J2 & J3 (N/-C) : 5 —Y‘{p.g)
PHER used for Optional o x
rom )= < -
Cabinet & 2 Printer Interface ®
abine e c £ ,
Playfleld -] onnection = saor{g%%voc
o o 1= (S VIO-RED
2 ORI 26 2l J3-P9/10/11 Required 28 |8vio-ore
" of 1 Boobbbbbbbbbb | 25 R for Solenold Expander Ngg o oleKEY(B-5)
o o2 TO PLASM, oar o =
w F%.%: 2 CONTROLLER SN & ﬂ;g NSRRI
WHTORG B 52 SH g |- Grua-sik
Hi- «| o ML= oyl WVIO-GRY __
WHT-GRN_ [ -| Zp & MEL] T {opt. Coin Meter)
sErEas 10 O w - b i
WHT-VID _Bln &~ =z 3 [ET RED - () =5 BRN-BLK
WHI-GRY 9] © 5838 02 E o RleKEY Tp-z]
. Se 03 % < oots [[H R
BLK-RED ;ﬂ o B89 © =34 | CAEN-CRN
o 3 | -
GRyEK 95| P2 @@é 88 |~ BraRnvic
RY-VIO 122 23 T jofO BREGRY
GRY-BLU 7| & o R 2= &
RYYEL 195 @OZ e : m%}
AT ML B ZM? | RED-WHT __ 16vAC S =t5_BLU-BRN
GRv-abn 197|188 () o gepasype LED By AC W, =100 £, [~ BLREV e
GRY-RRN 7| 42 O Nag [KIGND} | -RED 8Y AG Eg 8= ¥8 "heroRg
BLK. - @ ) |, CK-WHT-12v|_ GRY-WHT (GND) zZ @E@ [ A YEL
i %) ZS% <RI DC "GRY 9vAC 20": i =0 |3 BL -gﬁz\l
IE - - . - N
5 OFClBreRREp Gt tvac g5 029 35 . BoRsehr—
o o O-ORG-VIO
GRN-GRY (5310 oy \ WHT-RED __16vAc| L—= T QV %E Wi 49
CRN-YIO 16~ & @) TBLU-WHT ___13vAC [ e ;
=D = ~| 3. o R 0.
SOCELCI) 3 F(‘;Nz . 8 “BECYEL1o0v e
RN-ORG o BLK (GND) ' WO | (i e
RN-RED 57| 580 rom ; o2 2 "I YELVIQ +50vDC
BEETIE ong  CN3) (VOB fE ot © 22 [ gepua s
= 111 5 NOT USED ( i} S = —35 [}« B
= TFE:}_FHJFE ( ) s = i -BLK{GND)
T R e
o & oyt
1 ED SvDC ({=] & R
CN5 To kit IC SSvD 2 %"gv- “%
Cabinet & =g RED Ragee @ [l {YELBLK 48vAC
P|ayfie|d ool RED _____+5vDCIET —u? G |BLK-ORG 48vAC
SR GRY-BED +12vDOA . printer - BLK-YEL 48vAC
-GRY-WHT +12v D 8“?“3!0 e (€5
N ®A-lAudio —
CN4 To %i%——~§? ;: -
Speaker(s) o 5 sl:
KEY (P-8) 550! B8 em Nag |7
- o} §E=D J1 3ol
WHLYEL 190 9% 's F =z
WHT-BRN 9 3 & |~
—€2 4 o
29| [SJ1s] - J13 -
>0 oo LAMP 2
35 e COLUMNS (18v)
-l&) SIS
|9 + [+ 09 8 7 6540321
CN2 To i ¥ PN I = Glolclolole/0/n/oRTol]
Display alx S 529 3 |4 |3 39z ,
0% o se? o ddgdy T Jelomgmsge
>19) > B e atatele e m
' 3 8 o> >>4>
7 5 a5 678 ) ot Mamm www mmm m MAE R mm G M e R e G MW B M e e S mem M Ewm e e e
CN2 I Located TO DOT MATRIX DISPLAY FROM CPU-SOUND
o I .
> @% | behind = Reo-
(02 (09)
§M> I the DOt Nnnnomngg Ng;;xx &
D= i 38318318 REEEEpE RN
@%@%@ | I;w'at'ilx 2222 SEEE R REEERE
s}
@ B R R R [} il Of o
Chysis | Display e oA
(22| Ol REER =
® @ | ok, e 1]
8 CN1 I RIBBON CABLE RIBBON CABLE
¢ N w | CNA CN3
0 8 22
o FERREEE DISPLAY CONTROLLER BD.
SNUD B 520-5055-03
From zlalZ
Xfrmr. oleie
3 £z
P2 Z(alz

>y
o)
(v)
ol
on
(=}
X
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Chapter 2 of ﬂ

Playfield Wiring

General lllumination Circuit Detailed Wiring Diagram

I-O POWER G.I. RELAY
DRIVER BOARD
520-5137-01 ,
18 5 6 i
20v DC > *— | b |
T / / |
-— — ® ® ® [ ] !
- - Q200 | i
—| _ U206 — 17 1 3 2 4 |
Transformer —| 7aHCT273 | N304 :
. ata e
T Laten |- K@ N
PRI-103.5-115-207-230V — - RELAY
50/60Hz 750VA ] - DRIVER
CLASS 130 EPBO =
YEL 1_\
), | b AC
2 . .
26 YEL FROM General lllumination
g’ §< 3 | XFRMR (G.l.) Bulbs (5.7v AC)
E SR YELWHT| 5A 250v SLO-BLO Fuses
o oL
) YEL-WHT . F27»F26 f25 F24
-]
° YEL-WHT 6 % )
Bottom of Playfield 3;4
Shown as if lean-
ing up against the J15 I 9 8 7 6 o 4 3 2 1 !
Backbox. HoZz 2| E ol Z| A 2
y w = 17}
4 M o £ > 5 > & J15-PB 0 J15:P1 (Fuse F24)
O x o 3 El 2| E| = = BRN-WHT to WHT-BRN
> O E ¥ S é :I;: Location: In Cabinet. (Light Bd. X10)
@ s WHT-BRN . )
.2
Circuit S a
BRN- 1 e i
WHT N NN g ¥ g #2 % | #0*
Note: Varjous Colors, see
Page 62 for Part Numbers.
J15-P7 to J15-P2 (Fuse F25)
=YEL to WHT-YEL
Location: Right & Middle Playfield X9
WHT-YEL PR
. Eel
Circuit © a
2 o3
OBABBRANBOHO YEL o I
Gls in Cabinet (Light Board X10}
J15-P8 to J15-P3 (Fuse F26)
() = GRN to WHT-GRN
Location: Bottom Left Playfield X5
+ Coin Door X2 5, cuin Door
e Coin YEL-WHT
2
. 03
@
< -
GRN A 1| . #r
"2" ----- Gonnector YEL
o J15-P9 to J15-P4 (Fuse F27)
- ) =ViO to WHT-VIO
" Location: Upper Playfield X8
. WHT-VIO e PR
N 2
/i . Circuit S@
9 4 =3
VIO o [ #2  F #8%
*| % G.I. Bulb quantities may change during production.
This Edge Is “Upper Playfield". Bottom Assemblies Not Shown for clarity. -
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Playfield Switch Wiring Diagram CPU-Snd. Bd. CN5-

GRN-BRN 1 |- Sw. Drive 1: Q1
Note: All switches require diodes. Some diodes are located on Terminal Strips OR on a Diede Board (under piayfield) & not on the switch itself. GRN_RED ’ ’
D iode - 3 - Sw. Drive 2: Q2
on 53 GRN-ORG .
g?rli'rpmnal g GRN YEL 4 |~ Sw. Drive 3: Q3
Diode g - 5 - Sw. Drive 4: Q4
ane R GRN-BLK N
Diode =g 6 - Sw. Drive 5: Q5
B oard =] GRN'BLU
- 7 |~ Sw. Drive 6: Q6
For Switch{es): G RN ‘Vl O
38 i M
8 |~ Sw. Drive 7: Q7
Switch1  |Switch 9 Switch17  |Switch25  |Switch33  [Switch41  |Switch49  [Swiich 57 GRN-GRY o L sw. Drive 8: Q8
e L o o - N " - o Color Colu;nn '
Lt. Button Chance Left Top Right Bank Lwr. Bot. Upr. Lt. Left o
(UK ONLY) Scoop Lane (A) Orbit Opto 1L Pop op Qutlane Pin Switch Drive
Switch 2 Switch 10 Switch 18 |Switch 26 Switch 34 [Switch 42 |Switch 50 | Switch 58 ransistor
o - VI W o o e H/r«] Iusssan”
4ths|C?In Railroad Mid og Electric Bank2 ng. Rt. U%r. Rt. LeftLRe-
o Ramp Lane (B} Company, Opto op op turn Lane
0§ |Switch 3 " [Bwitch 11 [Switch 19" |[Switch 27 {Switch 35 [Swich 43 |Switch 51 |Swilch 59 CPU-Snd. Bd. CN7-
gg /-H r‘/ r—n/ k/l—" ;—i/I—K i—-/ ‘i/ / 10— N/C
Lo (Stshl (t:?i:n w T 4-8?1"#1 LRt. T?;C)) E‘Dltci 1 ga(nksl Lvér. Lt. Up};. Bot. s Lefth WHT BRN pmsa
K 0 roug ane ject Ln. plo op op inqs ot -
Switch 4 Switch 12 Switch 20 Switch 28 Switch 36 |Switch 44 Switch 52 Switch 60 Wl:ﬁ'T?ED 9 |- Sw. Return 1: U400
e -
T T S R = T g R e el 8 - Sw. Return 2: U400
Rt. Coml 4-Ba||21 Lockup Loft 1 Bank 1 100K l Dice l Right 1 WHT-ORG
Slot Trough # 1 (Top) Orbit Opto 4 R Standup Eject Quflane b L 7 i— Sw. Return 3: U400
Switch 5 Switch 13~ |Switch21  [Switch 29 Switch 37 |Switch 45 [Switch 83" | Switch 61 | WHT-YEL 6 L sw. Return 4: U400
D—I/ p—/ |—n/l—|<- |—/ ._./. "/“K — OW. Re n 4.
Cnt. Coin 4-Ball Lockup Wirworks Not Not Right Re- WHT-GRN 5 +— Sw. Return 5: U401
Slot-DBA]|  {Trough #3, 2 Eject Used | Spinner | | Used turn Lane 4J7 WHT-BLU
Switch 6 Switch 14 Switch 22 Switch 30 Switch 38 Switch 46 Switch 54 Switch 62 — e WHTVIE) 3 — Sw. Return 6: U401
N VI RGN W P . I VN PR _ WhHIZVIVIE S L sw. Return 7: U401
Lt. Coin 4-Ball Tr.‘l Lockup 1 Wtrworks Cop Drop X2 Cop Start ] Right l WHT-GRY
Siot VUK Opto, 3 (Bot) Mini Flip. Target Standup Button Slingshot 1 |— Sw. Return 8: U401
0.5 Switch 7 Switch 15 Switch 23 Switch 31 Switch 39 Switch 47 Switch 55 Switch 63 Color Row
2Er el ‘ e s g g e iq Pin  switch Return
L g | 5th Coin ...S(ack—l Not Center 1 Lt. Rampl Free 1 Slam 1 Not [+
¥ Slot sk ! ing Opto Used Ramp Mid Parking Tilt Used Source N°:
Switch 8 Switch 16 Switch 24 Switch 32 Switch 40 Switch 48 Switch 56 Switch 64 LM339AN
. . i r—/l
Rt. Button Shooter Not Not Not Right 1 Plumb Not
{UK ONLY) Lane Used Used Used Ramp Bob Tt Used
Please Note: Switch & Lamp Descriptions may differ slightly than that of the Dot Display due to space restraints. I-O Bd ) J 1 3- P%)gve{ Ollst for
+ Vv 1or Disp.
I f' Id iri i @ BLUE Pwr. Sup.Bé).
Playfield Lamp Wiring Diagram YEL-BRN CNA-Pin 6
YEL-RED 9 +— Lamp Drive 1: U17
Note: All iamps require diodes. Some diodes are located on Terminal Strips (under playfield} & not on the lamp itself. - .
Diods YEL OFEG 8 — Lamp Drive 2: U16
0 - .
g-.??'-""”a' YEL-BLK 7 — Lamp Drive 3: U15
rip - .
- 6 [~ Lamp Drive 4: U14
For Lamp(s): YEL'GRN -
4143, 46-45, = - 5 — Lamp Drive 5: U13
YEL-BLU .
4 — Lamp Drive 6: U12
YEL-VIO A
3 — Lamp Drive 7: U1
YEL-GRY/ |

@_L’I\‘IIP 1 @ LMP 2 @ LMP 3 @L:P 4 mp 5 @LMP 6 @ LMP 7 QLMP 8 Gotor r— Lamp Drive 8: U10
- _ _ | . P - - . L.l Column
»" Bonusﬂ—l anus onu usHJ- ShoctHJ. Ri hlH
3X

Left |1 B s " s an '
Outlane]_ %?(“ 1 4X 1 5X 1 6X ()utanel Pin ILéampDrlve

LMP 9 LMP 10 LMP 11 LMP 12 LMP 13 LMP 14 LMP 15 LMP 16 o
M riah b oy : Saae
Mediter- Caomm. . Reading 1 Nl
GO L ranean o Chest [ Baltic, RR L Origntal [ Vermont Connecticutl

@MP 17 @LMP 18 LMP 19 LMP 20 LMP 21 @_me 22 @MP 23 @MP 24
n N a ‘N-‘l - 1 Penn i H i
i RR

L 4

St James l Tennesseel

T_x
ke

Charles State: Virginia 1-O Bd. J12-
(uur =] (Jueezs| (Jueear (Quirs (uirzs) (o] (e RED-BRN] | |
| —’q 8o, ”1 "1 8 (REY-DIRNT 1 L Lamp Return 1: Q33
Parking Kentucky Indiana lllinois | RR Allantic Ventnor RED_BLK ¢ o 4
@LMP 33 @LMP 34 @LMP 35 @LMP 36 @LMP 37 @LMP 38 @LMP 39 @ RED-ORG 2 (- Lamp Return 2: Q3
= _T?;"l = M R ot > | "‘pennsyﬁl sy e oM | T parc M e "Nl RED-YEL| > [ Lamp Return 3: Q35
Jaif Pacific _ Carolina vania Line RR Chance Place Boardwalk 4 - Lamp Return 4: Q36
LMP 42 LMP 43 LMP 45 LMP 46 LMP 47 LMP 43| RED-GRN
7o) [=3 =] - [ ol = 5 i~ Lamp Return 5: Q37
(D Relight g Lwr. Rt o | Community g Free RED—BLU
o Jackpof | Lit _ JBS3] L Bonus X | Pop _ JE| Chest Lit Parkin: 6 [ Lamp Return 6: Q38
N LMP 51 LMP 52 LMP 53 LMP 54 LMP 55 LMP 56 RED-VIO 8 - .
» N RED-GRY Lamp Return 7: Q39
. Fo -] — - . — —] -
.0.1 hgges *Haehing Roll 1 Jachset 1 Wme&"m Wdte&/w{q et R Bonus X l i RET):WHT 9 - Lamp Return 8: Q40
o LMP 57 LMP 58 LMP 58 LMP 60 LMP 61 LMP 62 LMP 63 LMP 64 RED 10 |— Lamp Return 9: Q41
- . L L1y SR W g SN £ 1 - s "‘H_l »1 23 _REDI .

g LL'fr?eT(o‘{)'—.l.m Mool [ Rre ] | Ut [ Ui AT Ul ] oo K] S S Soior Lamp Return 10: Q42
- ﬁ LMP 65 A@EMP 66 @ LMP 67 LMP 68 (MP 69| Q) LMP 70 @LMP 7 QLMP 72 1-2 ~N/C Erom 1-O Pwr.
® - - § - k- - - - ] —— Row JD{g/g_Board
— ”—l Pin -Pins 9-15
a BA(N)K BAN (K) Lock Cop Build Jackpot (B ) ANK B (A)NK

Lamp Return
. LMP 73 LMP 74 @‘LMP 75 ﬁmp 76 »@MP 77| @) LMP 78 LMP 79 LMP 80 Transistor
. o = - Pt Pt b - P — 0 . Source N°:
. M R wmar L | 100000 1| snger | | o] | oo s B STR19NOs.
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Playfield Terminal Strips, Fuses & Misc. Wiring Descriptions & Locations

All fuses are rated:

3A 250v Slo-Blo

RED GRY
YECBA SBrYEL

Bottom of Playfield
Shown as if lean-
ing up against the
Backbox.

UPPER RIGHT
FLIPPER FUSE

Explanation:

All switches, lamps, coils require diodes. The
diodes not physically located on the switch,
lamp or coil are located on Terminal Strips or
Diode Bd. under the playfield. The Switch &
Lamp Matrix Grids also note which switch or
lamp has a diode on a Terminal Strip (noted by
"DOTS" meaning: "Diode on Terminal Strip")
or Diode Board (noted by "DODB" meaning:
"Diode on Diode Board").

Please Note: Terminal Strip(s), Diode Board(s)
and/or Fuse Holder(s) locations shown, represent
the general location (your game may differ slightly).

Section 5, Chapter 2:
Playfield Wiring

MORNWP

LMON.OPOLY® I-MON'OPOLY®
A G?ml.‘l);;per Right B 4gm£6wer Left
Tegnlnal Pop (Bumper} Terminal” ___Pop (Bumper}
trip Strip
ri [ )-RED-GRY #Q Y )-RED-BLU
£ .a. BLK £ .n' BLK
S 5
YEL-GRN YEL-RED
) BLK | BLK
EﬁONQPOLY@ LMONO_POLY®
Chir.. | D
il Upr (amner) Tg’;,';;"m Cower Eﬁ}‘%}
— Pop (Bumper) _ Pop {Bumper}
o -
YEL-BLU YEL-BRN
‘g_ :}BLK ';- DBLK
E BLK E BLK
RED-GRY J YRED-BLU
8 BLK g BLK
Qo o
£ £
SogRe | [SgRe
ICIIONO\POLY® lIEIIONO.POLY®
5§m§rsxén§g Ii(it §4§m§;}1 a}; tConect
4 ree Parking elig
Terminal {7 Com. Ch : Terminal Jack
Strip 21 Koot :"_1” E?f?:?ig%an
9 TS)}RED-VIO )
o
§ ORG-BRN B [N )ORG-WHT
% YEL-BRN o to YEL-VIO
g RED-BLU q RED-GRY
o
E ORG-GRY 9 ORG-YEL
= . YEL-GRY 2 YEL-ORG .
hd ORG-VIO 5 RED-BLU :
e G YEL-VIO -
Y IST)}RED-BLU 3 RG-GRY =
g 2o YEL-GRY =
| 5[ )QRE-BLK i RED-GRY o7
o YEL-BLK L= ©
Q.

See the Pink Pages, G MONOPOLY®
Playfield - General 38 Cop Drop
Parts (Below) (Pg. 54) -

for Terminal Strips,

Diodes, Fuses and
Fuse Holders Part N°s.

GSec. 5

Switch 38




3-Flipper Circuit Wiring Diagram

The White Star Board System™has allowed us to simplify the Flipper Circuit to the point where we have eliminated
the Flipper Board all together. The Flipper Circuit is now configured the same as any other Solenoid Drive Circuit.

GRY-GRN
GRY-YEL
GRY-ORG
GRY-RED
GRY-BRN
0 00000000
1234 67 12
cNé DEDICATED
SWITCH IN
CPU-SOUND BOARD
(PARTIAL VIEW)
UPPER é RIGHT LEFT
® FLIPPER FLIPPER O FLIPPER
CABINET CABINET CABINET
N.O.\? DEDICATED N.O.KO DEDICATED N.O.KO DEDICATED
SWITCH SWITCH SWITCH
DS-5 DS-3 DS
RIGHT LEFT

g "09g

pcl
)
<
=
®
N

oN o i e
N.C. DEDICA?E-D N.C. DEDICATED
SWITCH SWITCH
DS4 DS-2 NOTE:
N.C. = Normally Closed
N.O. = Normally Open
BLK
(GROUND)
000000000000000
1 " 15
POWER OUT J16 MOS FET

STP20N10L

Q14 W—”i_—

Q15 AN |{_'
/0 POWER ats W l{—

96

VOLTAGE HIGH CURRENT
DRIVER BOARD OUTPUTS J10 J9 SOLENOIDS
(PARTIAL VIEW) 10 X e 7 7
0000000009 O(IDOOOOOO
BLU-BLK
ORG-GRY
ORG-VIO
These coil Fuses are located
under the playfield NEAR assembly,
see previous page for locations.
3A SLO-BLO RIGHT
(Located under Playfield) YZEZI:Tg?QON FLIPPER
i . colL
) 4 ™ RED-YEL 50V DW BLU-YEL . H $
3A SLO-BLO
(Located under Playfield) YZEZI..!g?QON %E:;TPER
RED-YEL 50V DW GRY-YEL [4 COIL
® i &
3A SLO-BLO
(Located under Playfield) 233-1{’]00 EBT’EER
COIL

RED-YEL 50V DC 6‘\9 GRY-YEL
L

iuj-l-—'

I
R e

L

Gosovavoiceonil

Technical Overview

Our Flipper System
uses one supply voltage
(50v DC) for both kick &
hold. Once the Game
CPU detects a Flipper
Cabinet Switch closure
(during game piay) it
applies a 40msec pulse
to the gate of the Flipper
Drive Transistor (STP-
20N10L). If it continues
to detect a Flipper Cab-
inet Switch closure (the
player holding the button
in) it will continue to
pulse the flipper drive
transistor 1msec every
12msecs for the dura-
tion of the hold cycle.

The E.O.S. (End-Of-
Stroke) Switch serves
the same function as
before as it prevents
foldback when the play-
er has the flipper ener-
gized to capture balls.
The E.O.S. Switch is a
normally closed switch
which opens approxi-
mately 1/16" when the
flipper is energized. The
Game CPU will detect a
switch closure if the flip-
per bat is forced back by
a high velocity shot or
rebound on the playfield
and will apply another
40msec pulse of 50v DC
to the coll.

Note: If an Upper Flip-
per is used, the Flipper
Button (on the same
side of the cabinet as
the Upper Flipper) will
have a “Double-
Stacked” E.O.S.
Switch. This allows the
player to push the
Flipper Button either
halt-way down to ener-
gize only the Lower
Flipper or pushing the
Flipper Button all the
way down to energize
both the Lower & Upper
Flippers.

Section 5, Chapter 2:
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Transformer Power Wiring Diagram

Chapter 3 of 4

Cabinet Wiring

international =
5A
Slo-Blo Fuse

ON/OFF, _FM1
S 1BLK BLK *
LINE e 1 'I-
FILTER
120V / 240V 1IO I ;'—— < 2
50 Hz /60 Hz _ WHT, l——.
RF1 _i/_’/,: i N
1
a ' 9
[
s Bk
<«
RZ&| 41 115y AC N
<sh ! 5
A i l
o> 1 — 4 L 4
o 1 °
1
I < 8
WHT l
7 .
I S
DOMESTIC
CONFIGURATION
i GRN
= GROUND
- Domestic = WHT 115V AC
TrtT. = BLU 220V AC
(N)eutral
LINE
CORD
1v1 H GRN (to (E)arth Ground) -~—7/:F
VARISTER — -
Domestic = SERVICE OUTLET
130V (Domestic / International)
Internatlgr}asl\—; Dov:'ns;(ic o | poto: notay Infamational Gamos HOT (L)oad
omestic= | s o egura' Sonic Gl
S";‘?'\"F;" Intl. = BRN 220V AC
250V

Domestic = BLK 115V AC

JUMPERS FOR VOLTAGE VARIATION

-0
©
O

566
isteell

115 VOLTS

v CONFIGURATION OF 220V v
v OR LOWER LINE VOLTAGES VY
V' FOR INTERNATIONAL USE

<<<
CONFIGURATON FOR

DOMESTIC 115V
<< <

EXPORT/ HIGH

LINE VOLTAGE
230/218/206 VOLTS
1F1=6A 250V SLO BLO
1V1= 2756V VARISTOR

24OH O
BEOOE
QOO

BLK

10I010;
0l0]0)
OO O

230 VOLTS
e OL010;

OGO
909,

0010,

100/105 VOLTS

206 VOLTS 218 VOLTS

1F1= 8A SLO BLO
1V1= 130V VARISTOR

I I < << <
_IM_@@ @ CONFIGURATON FOR
WHT JAPAN or
LHLCD @_@j LOW LINE VOLTAGE

< <<
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MO

RED

1T1 __IFM2 J17
GRY 3 19v AC 2 e
GRY-WHT FOR LOGIC
& 5 5 — +12/-12v DC
TO BRIDGE 3
GRY-GRN 4 19v AC 3 |
BLU-WHT 9 13v AC 8
FOR 18v DC
— CONTROLLAMPS | A
BLU-WHT 13v AC TO BRIDGE 20 4
10 g g
m
WHT-RED ; 16v AC 6 o
wi
FOR 20v DC >
— COILS &
WHT-RED 16v AC TO BRIDGE 2 p
6 7 A %
RED 3 8v AC A 5
FOR +5v DC o
— LOGIC 3
RED 8v AC TO BRIDGE 21 14
14 4 -
LK-YEL -
BLK- " 48v AC 3 _
FOR
24v AC
YEL-BLK | } 50v DC
& 15 1 — coILs
TO
24v AC
BLK-ORG 48v AC BRIDGE 1
12 2
CN1
WHT-GRN ) 88v AC PR
WHT DISPLAY
P | POWER
1 3 SUPPLY
BOARD
BLK-
K-RED 8 100v AC )
1F/IM3 J14 5
1 1 F— <
2
3 3 2
YEL i
2 2 FOR 2
. GENERAL O
VEL-WHT STV AC ILLUMINATION €
4 4 (G.l's) =
g
5 5 o
6 6 [ 5
L. L= =
3
1FIM4 LOCATED IN THE BACKBOX| a
(8}
BLU WHT 3
e
=
120V AC £
BLU b
BLK 3
— — |
<C
Rt T o
YV i o5
LA | B
120V 50/60Hz 13W (UL) { FLUSOLA'I:?SW;EL%HT '0;5
“SPIN% 010-5015-00  SPINe: 165-5011-01 5
00 wi
BLK-WHT N BLK l ,02]
-
} FLUORESCENT TUBE {- — z
spiN165-5081-02 WHT Q
&
o
D
)
[V

97

Cabinet ...

Lo
<)
®

(<]




Cabinet / Coin Door Wiring Diagram CPUISND MONO SPEAKERS X3
COIN DOOR D4
BACKBOX LEFT
cRyED PLUMB CONNECTOR acKmox L]
— e BOB TILT . e 3}
WHT-GRY f fégﬂ - Slam Tilt
SW RETURN 8] 1 & -—gm‘ CoiDSlot
N Vg uture Use
SWRETURN 7| 2 2 *~—— p i BACKBOX RT.
WHTVIO START N pove o : , SPEAKER (SP2)
BUTTON i BLK
—4 ! CPU/SND
WHT-BLU | Left Coin Slot :
SW RETURN 6 3 ) * {| 3 >-—~———CWHT BlU g0~ . o : CN4
WHT-GRN j WHT-GRN Y5, Bill Acceptor : 55 YEL-BLK
SW RETURN 5/ 5 - 5 - enter Coin Slo |
7 <5 CABINET BOT,
: 7} SPEAKER (SP3)
| WHT-YEL WHT-YEL Right Coin Slot i L_Z1 YEL-WHT
SWRETURN 4| 6 {| & } > L :
j 6th Coin Slot ;
W RETURN 3| 7 L e Q7[> TORCy g Fulrelse o |
WHT-RED j D WHT-RED ‘[‘Eth Son SIL?t TO COIN METER
N ! - o o-ElropeanUse J16-7 +5VDC
SWRETURN 2| 8 1 EDhS P17 o t G e 22 RED
trom J7-10 Q24 1
CPUBD CN5 o : 4O DRVRBD__ 78 VIO-GRY ')
GRN-VIO Pin: from CN5-P8 (Sw. Drive 7} GRN-VIO
swORIVE 7] 8D * |8 > Aol N/C 3
| GRN-BRN l\_| from CN5-P1 (Sw. Drive 1) GRN-BRN : A
SW DRIVE 1] 1 <| 1|” :
BLK | ||y | GRN ;
BLK No|s 1 : FOR THE PRINTER
CPC%ED' Ry : Piniing SUB-ASSEMBLY
BLK BLK : GROUND 00 BLK e
10/_1:] J16-7 +5VDC 22 RED ~
— ; /O DRVR BD
CPU BD. Me protect N, BLK PORTALS" : J16-3 +12VDC <2
_CN6_ oo e N : O DRVRBD 82 GRY-RED | /4
12| BLK-RED = from SERVICE <
v b R BUTTONS
g Pin: _BLK
@ 10> CRY:-BLK <|10)> GRY ® 0 BEGINTEST/
GRY-VIO BuTion.
g SRYVIO 9 > Ty @ SERVICE CRED- °
TS/ RT.: GREEN
g H—SRYBL g CRYBY o — B
UPPER FLIPPER » ) ¢ LEFT. RED
P o .BUTTON <7 GRY-GRN < : BUTTON
RIGHT FLIPPER
o &—@BUTTON <4> GRY-ORG <
LEFT FLIPPER ,
BUTTON ”<2\ GRY-BRN N
N
DEDICATED 3% ] WHT-GRN N
SWITCHES sk 7 ara N
e < P
Y0 DRVR BD UK ONLY: 2 Extra Cabinet Buttons for the
. Post Save™Feature are used. The Left But-
ton operates the Left Outlane Ball Deflector.
oo D e S [ e ‘éhe Right Button operates the Right Outlane
: all Deflector. Both buttons pushed together,
&%%Rﬁ.%ngRSWITCH E(C))}lzNuDsé\OstCl;l?lTY operate the Center Up/Down Post. Both but-

tons are located under the Flipper Buttons.

170 DRVR BD
Normaily Open - 1 a7

1
1
1
1
1
]
[
1

RED-WHT 16 VAC o . Y CPU/SND
7:| AMP CONNECTOR i UK ONL CN5

1
i
i
[
i
|
i
i
1
i

2(%]'85 [had TO $ BILL VALIDATOR GRN-BRN
*— 115v AC T
B Commm——@ LIKJ E (AC) BLK__

i —1<4 E‘Z) E(Z)
! N WHT-RED 16 VAC VOLTAGE (AC) WHT L HE \ N.O. @E\ N.O. CPUISND
: N Iy O 2 170 DRVR BD 112-5001-00 DIODE <7 -3 ‘2 CN7
. ormally Open - J1 ——— ey T-GR
BLK-YEL 48VAC  [5- SO PIOE— ] GRN-BRN | WHT.GRY &
- 3 SWoORY 1 5 WHT-BRN
50v DC § o SWRET 5 WHT-GRN WHEBRN | eg
COILS S <o i §
S — XFRMﬂ !
Common -2 —
BLK-YEL 48 VAC . PRINTER INTERFACE OPTIONAL
S VS SRUISREEEESEEE SRR :
| FOR USE ONLY IN 1 FORC120 < Cable Wiring Harmness SP! Part N*:
SENTINEL COIN DOOR CPUCN7 INTERFACE BOARD '+ 036-5408-00

RS-232 Printer Interface Board SP| Part N¢:
520-5069-00

TO SENTINEL COIN MECH.:
WIRING CONFIGURATION WILL
VARY ACCORDING TO COUNTRY

c120 .
CN1 * | Connection Notes: PRINTER BOARD |
[25] WHT-RED 5 : o |
AS[WHTVIO |, (CRY . | /O DRVR BD J16-3: __ORGBRN [ 11
CN3 & oNz2 3> WHT-ORG , | : +12V DC DATALINES |-ORG-RED 15 |}
w D +12voe [1 JRED >1KEY. — ! /0 DRVR BD ORGBLK [¢ 3!
® N7 NI ¢ w2 REER e i ' | 1/0DRVR BD J3-10: [7}‘_ KEY s ||
e FTIWHTBLU L dsw ReT 6 5 K3 it o i, | PRNTRCNT PP Fopeean TS5 |
* IN2 | 4 o= c120 ' !
5 |WHT-GRN|g |sw RET 5 5 |WHT-YEL N2 | ) [ ORG-B 21
(<) ] 6 (WHI-YEL 565 SW RET 4 lNN/S 6 [N =2 wervel 5 3|/0P%§‘\4§%%23.9. T 8 !
e ons[ 1 JPENERN o bRV 1 INa| 7 PUHT-RED ; WHT-GRN 5 |ery ORG-GRY[¢ o ||
o ent[ a0 20| o sl |8 RED s>pVHIBL o * | /O DRVR BD J2-10: e |
) [ 2 | ovoe anp |10 [ WHT GRN:BRN cPU | PRNTR ENABLE _cryReD [¢ 4|}
o [ _KEY |4 SWi |11 —g%é% ‘;; KEY —{ & /O DRVR BD J3.1 Jﬂ—f 2 |
=" D sw2 |12 Fenoy | BLK (GND) -1 _GRN-WHT | !
. GRY-BLU_ ! 2y oL (O : BRN-WHT_ ¢ 4 |
g ; ISEE&?’\;‘%LE s')‘/yua :2 Y] ”B_RN”———E o : PRNTR BUSY : is i
nal BOARD swe |15 [SREV0 : /0 DRVR BD J16-7: —“‘9—”5 ol
- - - I e e I
. §20-5037-01 T | 45V DG JiBN_g__{ di
o T et 1 BE < g :
. | CPU BD CN7-10: TBIK < sl
COIN DOOR | “enp <o)

§§? Section 5, Chapter 3:
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Chapter 4 of 4]
Printed Circuit Boards (PCBs)

Trough Up-Kicker Dual OPTO Boards Theory of Operation & Schematic

As light from the Transmitter LED1 falls on the Receiver LED1, it generates a Positive Bias Voltage (0.7v to 1.5v)
which is applied to the Gate (G) of Q1 (Fet 2N5460) turning Q1 off. When Q1 is held off, no current flows through
Q2's (2N3906) Base (B). With no base current, Q2 is off and acts as an OPEN SWITCH. When the light is
interrupted (BLOCKED) R1 (Rec. Bd.) bleeds the gate voltage off of Q1 allowing it to conduct, switching Q2 on,
which acts as a CLOSED SWITCH. The LED2 (Trans/Rec) Circuit operates identical as the LED1 Circuit.

| et e e e e e e e T T e T e e e e

\ 1
] ' CN1 !
oy : o
! 2 . ' 1 | WHT/XXX |
. RED : (Switch Row/i
|l : E Return +)
; R1 ; |
: 1802 ; 2N3906 |
| ) c \
1 i i
! LED 1 — . :
: TLRH180P ) > : I
1 1 G=CGate D=Drain S=Source :
: : B=Base E=Emitter C=Collector :
1 ]

! Rzg ! € | 3| WHT/XXX |
! 180 Q 1 (Switch Row/|
: : i Return +) |
1 T LED 2 E !
: T TLRH180P 4 :

1 o
; KERZ N7 o 2N3006 |
| BLK : R6 ¢ i
: J_ 1 ! 10K Q@ _ZJ GRN/XXX 1
Switch Coll
P 520-5173-00 | 520-5174-00 brve s |
i GND Transmitter | Receiver T~ = Emitting Light '
____________________________ L e e e o o o o e e o o e e e v~ = o a2 it i o e 7 o
Trough Up-Kicker Dual OPTO Boards Component Layout & Parts
520-5173-00 (TRANS) Boards Actual Size 520-5174-00 (REC)

Wt Printed Larger for Clarity)

520-5173-00 520.5174-00
TRANS * REC

Front Side Back Side Back Side Front Side

(LEDs & 2-Pin Connector) (Solder / SMDs) (Solder / SMDs) (LEDs & 3-Pin Connector)
ITEM QTy PART NUMBER REF-DESIGNATOR DESCRIPTION
A 1 515-0173-00 Dual-OPTOQ Trans. Bd. Assy. PCB Assy. (with all items 1-5|)
— 1 520-5173-00 Dual-OPTO Trans. Bd. PCB Assy. (with [tems 1-3 only)
01 1 045-5111-02 CN1 RN 2X, .156"°Rt. Angle (26-60-5020) CONN.
01 2 165-5052-00 LED1, LED2 LED TLLRH180P (Ultra Bright Red)
04 3 530-5308-02 n/a OPTO PCB Brass Tube Spacer
03 3 545-5518-00 n/a OPTO PCB Rubber Gromment
05 2 121-5067-00 R1, R2 Reni Bart 180 Q 1/8W Chip Res. (CRCW)
B 1 515-0174-00 Dual-OPTO Rec. Bd. Assy. eplacement Part: @ pCB Assy. (with all ltems 19)
— 1 520-5174-00 Dual-OPTO Rec. Bd. LED TLRH180P PCB Assy. (with Items 1-7 only)
01 1 045-5111-03 CN1 (T1-3/4 GaAlAs) 3X, .156" Rt. Angle (26-60-5030) Conn.
02 2 165-5052-00 LED 1, LED 2 SP! Part N¢: LED TLRH180P (Ultra Bright Red)
04 3 530-5308-02 n/a 165-5052-00 QPTO PCB Brass Tube Spacer
03 3 545-5518-00 n/a OPTO PCB Rubber Gromment
05 2 110-5006-00 Q1, Q3 2N5460, Transistor (P-FET SOT-23)
06 2 110-0086-00 Q2, Q4 2N3906, Transistor
o7 2 121-5082-00 R1, R4 10M Q 1/8W Chip Res. (CRCW
08 2 121-5083-00 R2, R5 4.7K Q 1/8W Chip Res. (CRC
09 2 121-5011-00 R3, R6 10K Q 1/8W Chip Res. (CRCW)
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OPTO Troubleshooting

1. Volt Meter Test (indicates normal operating condition):

A. OPEN OPTO (Light Falling on LED) = SWITCH OPEN. Place meter leads across points A and B on the
LED1 Circuit (Refer to Schematic Drawing on previos page, 520-5174-00 Receiver Side). It should read
approximately 0.8 - 1.2v DC. The LED2 Circuit operates the same.

B. CLOSED OPTO (Light Blocked) = SWITCH CLOSED. Place meter leads across points A and B on the
LED1 Circuit (Refer to Schematic Drawing on previous page, 520-5174-00 Receiver Side). It should read
approximately 0.0 - 0.1v DC. The LED2 Circuit operates the same.

2. Oscilloscope Test (indicates normal operating condition):

. " +5u A. OPEN OPTO (Light Falling on LED) = SWITCH OPEN. Place Scope lead
Fig. A at Pin-1 of OPTO Rec. Board with Scope Grounded (see Schematic). The
Scope should display a STEADY +5v as shown in Fig. A, Wave Form
Diagram.

0 —t » oo

at Pin-1 of OPTO Rec. Board with Scope Grounded (see Schematic). The
& » oo Scope should display a PULSE STREAM indicating Q2 has switched "On"
as shown in Fig. B, Wave Form Diagram. This is your Switch Drive Pulse.

Fig. B I — o B. CLOSED OPTO (Light Blocked) = SWITCH CLOSED. Place Scope lead

0
FL Switch Read Period

3. Bench Test (8ee Fig. C):

Fig. C N
Please Note: To perform this test you must use a spare & o
560Q Pull-Up Resistor, SPI N°: 121-5047-00 56000

Disconnect the OPTO Transmitter / Receiver Board from +5y 2
the circuit. Connect one side of a 560Q Pull-Up Resistor

to Pin-1 of the OPTO Receiver Bd. and the other side of 0PTO gz QrTo +5y
the resistor to a 5v DC source. Connect Pin-2 to GND. Trans. % 5 OPEN
Connect a +5v DC source to Pin-1 of the Transmitter & 2

GND to Pin-2. Align with the Receiver OPTO approx. 3" &0 [ al BLOCKED Ov
distance. Using your Volt-Meter or an Oscilloscope, =
monitor Pin-1 while BLOCKING and UNBLOCKING the

BEAM from the Trans. The output will be approx. +5v DC

when the BEAM IS NOT BLOCKED and approx. Ov

when the BEAM IS BLOCKED.

Wl

Trough Dual OPTO Boards Alignment / Test for LEDI

When a working OPTO is installed and connected in a game, the transmitter should light (LED1 lower & LED2
upper) when the power is switched on. With the playfield in Service Position #1 (playtield lifted up in the half-way
position resting on the Prop Rod or edge slide support brackets) and the game on, the LED lights should show up
as a BRIGHT RED RINGS through the back of the Receiver Board around the Receivers LED1 & LED2 (See
Fig. 1). Testing only LED1: With the game in Switch Test Mode, lifting the Trough Plunger with a fingertip should
block the BEAM and cause the Switch Position to trigger (See Fig. 2). View Fig. 2a & 2b (on the next page) for a
sectional view of the Light Path (note alignment) and what happens as a ball breaks the light beam.

[—

Plunger blocks BEAM

G "993

g Lift
Plunger plunger
0o
& . . . to check
View facing trough (with play- .
field in Se%vice Igosifion ig])g SWIS*hCOhW?IS
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Sectional view from right (Fig. 2a & 2b)

| s————— V gremmamorav— | | ree— P o |
Rec. Trans.
| Fig. 2a | Side L Fig. 2b Side
- —— e -
D Light Path D D
|

« — — — —— b d - >
LED 1 (Note LED 1 LED 1 LED 1
I alignment) I

| A ——r

Trough Dual OPTO Boards Alignment / Test for LED2

When a working OPTO is installed and connected in a game, the transmitter should light (LED1 lower & LED2
upper) when the power is switched on. With the playfield in Service Position #1 (playfield lifted up in the half-way
position resting on the Prop Rod or edge slide support brackets) and the game on, the LED lights should show up
as a BRIGHT RED RINGS through the back of the Receiver Board around the Receivers LED1 & LED2 (See
Fig. 1, previous page). Testing only LED2: TO PERFORM THIS TEST, A PINBALL MUST BE IN THE BALL
TROUGH. With the game in Switch Test Mode, lifting the Trough Plunger with a finger tip should block the BEAM
on LED2 and cause the Switch Position to trigger (See Fig. 3). View Fig. 3a & 3b for a sectional view of the Light
Path (note alignment) and what happens as a "double-stacked" ball scenario breaks the light beam.

Fig. 3a

(Note
blocks l alignment) I
BEAM )

Lift
plunger
to check
switch as
shown.

Il M P O R TANT

If replacement of LED is required, insure that is mounted correctly ( )
before and after soldering (See Fig. 4a/ 4b).

Fig. 4a Fig. 4b
Correct Position Incorrect Position
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Dot Matrix Display / Display Controller Bd. Combined Display Connections

102

BLK '3 GND
— KEY
2 CN2
RED ) +5 VDC
CN3-Pin 26 | BUSY STAT 3 |CN3-Pin 25
STAT 2 STAT 1 o
STAT @ NOT USED ©
RESET STROBE o]
DATA 7 DATA 6 m
DATA 5 DATA 4 l_
DATA 3 DATA 5 RIBBOCI:\IN?)CABLE 39
DATA 1 DATA @ o
SWITCHS8 | SWITCH7 T}
SWITCH 6 | SWITCH 5 €3
SWITCH 4 | SWITCH 3 o
SWITCH 2 | SWITCH 1 oS
CN3-Pin 2| NOT USED | NOT USED |CN3-Pin 1 > To)
1]
o
CN1-Pin 14| NOT USED | NOT USED | CN1-Pin 13 w
GROUND | SER. DATA 0
GROUND__|PIX CLOCK
GROUND_|COL. LATCH R'BBOCNN 1CABLE
GROUND__|ROW CLOCK
GROUND_|ROW DATA
CN1-Pin 2] GROUND _|DISPLAY ENABLE | CN1-Pin 1
. ye)
P2-Pin 14| NOT USED | NOT USED |P2-Pin 13 —
GROUND | SER. DATA 8
GROUND__|PIX CLOCK
GROUND__|COL. LATCH R'BBO'\F{?_CABLE o0
GROUND _|ROW CLOCK >
GROUND | ROW DATA 8o
P2-Pin 2| GROUND ___|DISPLAY ENABLE |P2-Pin 1 QN
L8
Qw
VIO-YEL s 4 68vDC X
" BLU © ;4 _+lavbe = 0
RED 6 +5v DC ©
BLK : GND =
YEL GND P -
4 @)
= 3 KEY o
GRY-YEL ) -98v DC
YEL-BLK y “110v DC
I
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Display Power Supply Board Schematic

{1 CNZ -120v
8PRKI56C

2 CN2) -100v
e 3_KE§)
G o oo
c7 BPRKIBEC
I“i 9 | &——(5 CN2) ono
= 0.1uF =
. . Q3 sio N sy ~(g CN2) sv
- 130 02 8PKR56C
s - D3 MJE15030 v 7 CN2) nv
INso8 > — L BPRKTEEG
D1 7 1.5€% . s
1N4004 +| ¢ a1 W as SPKCNC +60V
ke - - - K56
ST 2 MPSA92 Loz e £ N X
ssv Ac(CN1 1)~ — R - D5 T Soov 330K Q R8 MJE15030
CN1 1 4K e mazeon | 20V 12w 2KQ °
TPRKIBEE W e =
110V AC(CNT 2 e
TPRKTERE, F1 ?
- = R10
XERMR CN1 3 o ] ca R7? GND ke
| X oo i e T~ 01u 330K 2
SB N 500V < ihw
ono (CN1- g GND + J
TPRKTSEE - Tl.c2 Qz
GND 220 uF - IO Y T S W
KEY 5)-- Z00V MPSA42
v (CN1 6) - «aov D2 & RS " . Q4
CIBYWQ N4004 - *\1/\5/&2' MIE15031
+5Y @N1 T} +5v A

TPRKI56E

(NS = Not Stuffed)

s
DISPLAY POWER iy :
SUPPLY 3 =
R8
Qs
D6 c?
c2 IO mg:) CN2—
NI + a1 1
T
i 237:0178;00 P (O N
> [ F1 REV. ~E - o
! o D4 D RE [: 0|
% ) D1 D2 Q4
7 D Fa> = || o =
~ R2 Q3 ©
L * -+ a1 >3
e —t G ||
§) R1
i O _ B o —| O
>
ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION
o1 EEeas Dty Power supl sow SIS o A el
- - ' ur, v, Radia ic Cap.
02 3 125-5035-00 C3,C4,C7 0.1uF, 500v, Ceramic Eisk Cap.
04 1 045-5015—07 CN1 7PKK156E (PIN5=KEY)
05 1 045-5015-08 CN2 8PKK156 (‘ IN3=KEY)
06 2 112-5003-00 D1, D2 1N4004, Diode
0% 3 15008200 b INGZaon o Do
- - , 68v, Diode
w1 e B N7 e
- - , 13v, Diode
Loo: i 2 GRS e
- - use |
13 1 110-0100-00 Q1 MPSAQZ? Transistor
14 1 110-0082-00 Q2 MPSA42, Transistor
15 2 110-0101-00 Q3, Q5 MJE15030, Transistor
16 2 535-5000-11 Q3, Q4 Heatsinks - AAVID #563002
17 2 240-5008-00 Q3, Q4 #6-32 KEPS Nut
18 2 237-5501-00 Q3, Q4 #6-32 X 3/8" PPH Screw
19 1 110-0103-00 Q4 MJE15031, Transistor
20 1 121-5061-00 R1 130 ©Q 5W Res.
21 2 121-5060-00 R2, R3 47K Q 1W Res.
22 3 121-5038-00 R4, R5, R10 1.5K Q 1/2W Res. (R9: NS)
23 2 121-5059-00 R6, R7 330K @ 1/2W Res.
24 1 121-5062-00 R8 2K @ 5W Res.
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Display Controller Board Schematic

DATALG:?) DATAL| DATALO:7)
+oV
A
1 S RST_IN
Ao o smIe = PORTIN 19 L2 B0I0:7)
SIATL STAT 0:
sTATL0:3) RATATIIS]S CBE Hisy [ 90E
WORZXY ] —(> R OATAOT Roazao N
A2 82
A3 B3
D T4HCTO4D A Bl 3
i o
A c23 5|
Rl4 - 1 ol Bhi B0,
220 i -
Ao bez ezl sl cs 1 cs c7 cg 74LS2450W
s 178 x 470pF
100K "J‘ 470pF -
i R20
- -] e 9 S Bl
100
+5Y HDR2X1 74HCTO4D 74HCTO4D
F8! B2 T o
( J3-I ) L2 : 2 RI
3PKK1568
c20 c1g c21
- 470pF 100uF —— 0.1 R8
25V
3PKKI568 T T 1 L""—'J\/1>|/\/’H
‘ : 3PKK1568 J*
BMHZ
+3.3v
U4 =
BALDO:15] BAQQ 1}
il J 2 FSSS 2z AQD. £ MALOO:11]
T AVMA > 1/o/0ts) (/03182 1
¢ i70/GT52 17032 |24 AQ7
+3.3vet ol 17033 j2a AQD
| HAQL & /52 17034 |56 1
' 57 h N2 cCs p— P33y
/03 /035 [9  MAQS
03903 {7036 [A9__UAQE.
R
i a%gg Iéggg i XDr0:71 MDEO:7)
ADZ_13 11708 1/039 |63 MAQ2 | X00__ RRZAAAPS— MDO
AQ8 14 Li'/09 17040 {64 a1l .
209 (5 11610 /041 {65 XD1___ R73
10 17019 17042 188 D0
i /012 17043187 Dl XDz __R24
| 1787013 17044 88 L2 x0r0:71 x03__ R25 33 Dy
N AL 2 D
) BATE 200 ira Nered s . _¥p3 —1" VNV
21w 17046 |21 XD4 XD4__ RIBAAAAD MDA
oy p 22 i/o/cck1 i/047 |2 D2
25—1’/0/0m<2 Neh |43 &Lﬂj\/\/\};&, MO
mn +Jénia 1/048 X084
§ [BATE 2./0‘5 GND7 “; X0 RIBA AL MD
+3.3v4 Vee? 1/049 ;
7 N PORTI X07___R29 33 M
BATG '/3,/5"‘3“ [ %552 FIRD
1/052 1Ra
NCo 189 _“.
1/053 BRW
17055 RAMWR
T00 0o |
GND8 .
1/055 — RAMGE
,5025 86 < ROMCS
{7057 |oF S8
/oss |82 SBrToUT -
17059 (24 9161 Al v )
17060 |91 B2 A2 ROW_DATA 1J
1/081 2 B3 A3 RO C1K ! b -
1/062 122 B ¥ £ ATCH —— 2
1/063 124 B %5 PYCTK 5 4
b a8 WATS P 56 s A 912 oo
1/065 a7 A7 > £l it
17586 |3 S a 518 Wee s | — B
1CK cK s Llo oft
[XATT sk | RESTY 7 J
XA18 VS” '/U{;ﬁé‘é JDL):l 74HCT245D ci3 J, cie Locisloow L ciz_L.cis  HORZX?
XC9572xL e ‘] T T _J“ —J’ >r
R2t g . .
L] DY N 46 X 470pf
33
74HCTO04D R17
e AN\ e
+5V 0 s
D b e uto
5 20 DO NOT STUFF o e e REF VCC |-
£E00 RETN Rz » Wy >ellend o] RESIN SCNSE
ANV re—m————eeeeoe—¢ L —cT .
ze 74HCT04D L Gho L2
§P100 = re css e £22 TUTTO5ACO RESCT
e TCK 00 FiD) 01 TS 2uF
(4D o R (& T
6P100 e
FIDTP50M
~ 100 P U— -
> . -
6P100 ne L
e B AL - FIOTRS0M
67100 F3
(@4-6)——>™ |
FIDTES0OM
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I 3
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Display Controller Board Schematic
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Display Controller Board Component Layout & Parts

o . &
i CEEL o b
92 =E=
[ =2 R
: » COERE B
. SFc By
B -t =" kW o s g
g STERN PINBALL g ,. .
THTTT o :
SYZLOH H 0 0B00000U2  aNREsRNIRU7
MALAYE0 Bl ) [ : :
E Htne "l;] Mmicew o . O gErﬁ o %o I%l““ fa ’
Toq " i K o501 T R T C R
o o]k El S,
== S =25 @ I8 : =
g cimmen w7 L =
o o o c22 i =257V 3% ¢
2 m 6] o o
@] o) o 3 u
O O o o
9] [} o ©
o XILINX® m N C“EE ¢ ’) -
Do XCa572XL » - —rr ; o « _ .
e oazEr 0 ER 520-5055-00
o I o =i E . ’ _E -
o SRR e REVSE
o ' CA7 | us C4s [mm
O ] 25 s L,.%[iﬁf ‘guEﬂ m i
o | ol [ | o mm]- RS'":] < ) o S
R N 5 O O 7
© ¥ [®] (@]
» = 11 (s 8
:lu = 0 5 o
% FB1 : . , ‘\ E
N TR i & a "
g el ) SRR 0 .
ey 2%%Vozgs—oo o b o
8 A - ROM1 o ; feli
ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)
— 1 520-5055-03 Display Controller Bd. (FCC FEB98) Rev. E June 2001 Complete PCB Assembly
1 2 (See Pg. DR. © Table) US (ROMO) 4mB ROM 27C040 (M27C401-100)
2 2 077-5217-00 us 32-Pin, IC Dip Socket
3 1 045-5015-03 J3 3-Pin, PKK156B Connector
4A 1 100-0189-01 U3 MC6809E
4B 1 045- U3 40-Pin, Socket
5 1 077- Ja 6-Pin (6P100)
6 1 100- U1 74HCTO04D (74LS04)
7 1 100- U9 74HCT245D
8 1 100- u7 74HCT273D
9 1 100- U2 74L.5245DW
10 1 140- RSN1 8MHZRSN (8Mhz) Cyrstal
11 7 125- C35-C39, C40, C41 CAP103-0805-X7R, 0.01uF, 50v
12 20 125- C21, C24, C28-C32, C33, C34, C42, C43, C44,C45,C46  CAP104-0805, 0.1, 50v
C47, C48, C49, C50, C53
13 2 125- C26, C27 CAP224-1206-25U, 0.22uF, 50v
14 21 125- C1-C12, C13-C18, C20, C23, C52 CAP471-0805, 470pF, 50v
15 2 n/a FB1, FB2 Ferrite Bead, FB0370
16 3 FiD1-3 FIDTP50M
18 1 045-5015-02 J2 7-Pin, Dual Row .1" Hdr. Conn HDR2X7
19 1 045-5015-26 J1 13-Pin, Dual row .1" Hdr. Conn HDR2X13
20 1 100- us K6T0808C1D
21 1 165-5099-00 L1 LED T1-3/4 DIFFUSER RED
22 1 100- uUn LM3940IMP-3.3
23 4 121- R16-R18 RESOE1/10W0805, 0
24 1 n/a RESET DO NOT STUFF
75
8 26 1 121- R20 RES100E1/10W0805, 100
¢ 27 2 121- R9, R15 RES100K1/10W0805, 100K
43 28 5 121- R1, R2, R3, R7 RES10K1/10W0805, 10K
N 2O 1 121- R5 RES180E1/10W0805, 180
<V EL 2 121- R11, R13 RES1K1/10W0805, 1K
Q31 1 121- R8 RES1M1/10W0805, 1M
(vl 32 3 121- R10, R12, R14 RES220E1/10W0805, 220
ZI 33 9 121- R21, R22-R29 RES33E1/10W0805, 33
34 2 125-5015-00 C19, C25 TCAP100M25VER, 100uf, 25v
37 1 100- U4 XC9572XL
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1/0 Power Driver Board Theory of Operation

5v Supply:

An AC voltage of approximately 9v comes into the board at [J17-(1-4)] this AC voltage is then full-wave rectified
by bridge BRDG 21 and filtered by Capacitor C203. The resulting voltage is 11v DC which is inserted into a linear
voltage regulator for the output of 5v DC. This 5v regulated voltage can be adjusted by potentiometer R116 the
voltage should be set to 5.00v. Besides powering the 1/0O Board the regulated 5 volts supplies power to the CPU /
Sound Board, Gas Plasma (Dot Matrix) Display and Plasma (Display) Controller Board. Power for these devices
comes off the /O Board on [J16-(4-8)].

+5v, +20v, +50v, +18v, & +12v LED Indicators:
These DC voltages are derived on the I/O Board by LED SUPPLY VOLTAGE
rectification and filtering. Each has a LED indicating that L2 +5
power is being supplied to each of these voltage sources. L200 +20v
The -12v supply comes from the same transformer winding
as the +12v thus it does not have a LED indicator. L201 +50v
1202 +18v
** Note that the +50v & +20v power sources are turned off 1203 +12v
by the Interlock Switches when the Coin Door is OPEN.
Reset Circuitry:
The I/O will reset in three (3) cases:
1. The CPU is in reset. The CPU’s reset signal is fed into the I/O through connector J1 and forces
the 1/O into reset.
2. The 5v supply has fallen below 4.75v.
3. The watchdog is not being fed by the scanning of the light matrix. More specifically Pin-19 of U6

must be toggling once every 50ms to prevent the watchdog from resetting. The scanning of the
light matrix is controlled by the CPU through J1.

LED L204 shows the reset state of the /0 Board. If this LED is not lit either the 5v DC is below 4.75v or the
CPU/Sound Board is holding the I/O in reset. If the LED is flashing this means that the watchdog is not being feed
by the CPU/Sound Board and the I/O is oscillating into and out of reset. If the LED is continuously on the board is
out of reset and communication from the CPU to the lamp matrix is confirmed. Testpoint Blanking is the actual
reset signal on the I/O Board. A low voltage indicates that it is in reset this will turn off all Solenoid (Coil) Drivers,
Flash Lamps, LLamp Matrix Drivers, Auxiliary Outputs and Flipper Outputs. A high voltage indicates that it is out of
reset and normal operation can take place.

Address Decoding:
All Address decoding is done by two 74LS138’s (U204 & U205) (3 of 8 decoder). Both of these must be in
operation for the I/O Board to function properly.

Solenoid (Coil) Drivers & Flash Lamps:

J8 & J9 are high side drivers for driving solenoids and other heavy loads. Each connector has its own buffer
driving 8 drivers. J8 & J9 consist of MOSFET Drivers 20N10L which can easily & safely be tested by clipping one
end of a clip-lead to test point FET TPL1 and then the other to the corresponding gate resistor R1-R16 (see Note
7). This will apply 3.4v to the gate of the MOSFET Transistor thus switching it on. J7 & J6 each are a bank of 8
low side driver for driving lamps or other lower current solenoids (coils). They use a Bipolar Power Transistor
TIP122 whi(jh can also be tested by using TEST POINT TIP TPL3 and the corresponding resistors R17-R32*

(see Note 1).

Note 1« Clip on the resistor side with the white stripe. e R1 controls Q1, R2 controls Q2, et cetera...

Auxiliary In & Out:
J2-8 CMOS Outputs sometimes used for a printer interface.
J3-8 CMOS Inputs general purpose inputs.

Lamp Matrix:

J12 has 10 low side drivers for the lamp strobes which consist of 19N06L MOSFETS. Only one lamp strobe
should be low at any time. Again the scanning of the lamp strobes keeps the 1/O from resetting. J13 has 8 high
side drivers with each having a status indicator. All the status indicators are logically 'OR’ed together and fed back
to the CPU/Sound Board. The status can identify open loads (for example open lamp filaments or intermittent
connections) and short circuits. These drivers are also short-circuit protected.

General lllumination (G.1.) Lights:
J15 has 6v AC switched on & off by a relay on the 1/O Board. The relay is controlled by Q200 which supplies
power to the 24v coil winding to activate the relay. There are 4 taps on J15 each fused at 5A for this 6v AC source.
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NOTES:

4 ALL RESISTOR VALUES ARE IN OHMS ((2). 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.
4 ALL CAPACITOR VALUES ARE (N MICROFARADS ( uF), UNLESS OTHERWISE SPECIFIED
1 0.1 MICROFARADS (1F ) BYPASS CAPACITOR ON ALL IC'S

2 3 |
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1/0 Power Driver Board Schematic (Sheet 1 of 5)

| 1
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The RESET (2-4A,3-48,4-1D)
R FLMP  (4-4D)
D@-D? (2-4R,3-4B,4-48)
' ’ The abovae circuit(s) continue at the address shown (#-XY).
# = Sheat Number (1-5), X = Column Grid, Y = Row Grid
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L SPI /O Power Drlver Board

SPI Part N® 520-5137-01
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Y S S N W S Prepared By: CES Inc. Edited By: SPI Inc.
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‘The above circuit(s) continuo at the address shown (#-XY).

# = Sheet Numbor

= Column Grid, Row Grid
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NOTES:

@ ALL RESISTOR VALUES ARE IN OHMS { ), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.
1 ALL CAPACITOR VALUES ARE [N MICROFARADS {¢F ), UNLESS OTHERWISE SPECIFIED.
12 0.1 MICROFARADS (¢F} BYPASS CAPACITOR ON ALL IC'S.
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The below circuit(s) continue at the address shown (#-XY),
# = Sheet Number (1-5), X = Catumn Grid, ¥ = Row Grid
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1/0 Power Driver Board Schematic (Sheet 3 of 5)

2 | 1

NOTES: o

¥ ALL RESISTOR VALUES ARE IN OHMS { (). 1/4W, 5%, UNLESS OTHERWISE SPECIFIED. DATE ’ DESCIRIPTION OF CHANGES ¢ REUISIONS REQ. 8y.
I/l ALL CAPACITOR VALUES ARE IN MICROFARADS { ¢F), UNLESS OTHERWISE SPECIFIED.

0.1 MICROFARADS (4eF) BYPASS CAPAGITOR ONALL 1C'S JAN 2001 | Cut trace on solder side at Aux. Out Port J2-PINT thru J2-PIN3 & | TS | JET

J2-PIN5 thru J2-PIN9; Soldered Resistor 100€2 1/4W 5% (SPI N
121-5007-00). This Madification (highlighted below at J2 with a
dotted-line box) was accomplished on boards produced after Jan. 1, 2001.
This board is backwards compatible for the White Star™ Board System.
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BRESET Sheet 3 of § 32 u g. z.::: %1‘ 4
SI7E anit 8BS MG
2 {ea fee Jes Jes jev jes [cg jcie [cir [ci2 |C13 PINEL 2 IINNGZ
e e 'T TOTT T T T T SPI I/O Power Driver Board
. I‘*T —ll— l,,fliil_,,I_. l \ SP| Parl N8, 520-5137-01
“ofd == C6-C13 = 220pFd = Prepared By: CES Inc. Edited By: SPlinc.
— Mogdel, 237-0161-00 Dated: 09/05/97
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The below circuit{s) conti at the address shown
# = Shoet Number (1-5), X = Column Grid, Y = Row Gri
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The above circuit(s) conti at the address shown (#-XY).
# = Sheet Number (1-5 otumn Grid, Y = Row Grid T
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| 1

DATE DESCIRIPTION OF CHANGES / REUISIONS REQ. BY.
vou 02-13-9% DELETE “~12U" NET FROM POSITIVE PIN OF (C29. 8K JHS
ADD "GND™ NET TO PODSITIVE PIN OF C29.
R270 MERGE UNNAMED NET FROM NEGATIVE PIN OF €29 WITH "-12VU" NET.
4. 7K 05-25-99  CUT PIN-3 TO GND ON U210 (4-3D)
+5U NOTES:
D — ) ALL RESISTOR VALUES ARE IN OHMS (), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.
uce __]B ) ALL CAPACITOR VALUES ARE IN MICROFARADS (xF ), UNLESS OTHERWISE SPECIFIED.
= | ¢ _DRU@B [— 1% 0.1 MICROFARADS (#F ) BYPASS CAPACITOR ON ALL IC'S.
ST g RESET
ST g
RST
Z = BLANKING
RED 77
L2049 &y
tR272
33@
L (1-1D,2-4R,3-48,4-10)
+GU
[)RUQ) (2-4R)
10STB  (3-4B)
AB-A3  (3-48)
BRESET (3-48)
The above circuit(s) continue at the address shown (#-XY).
# = Sheet Number (1-5), X = Column Grid, Y = Row Grid
The betow circuit(s) continue at the address shown (#-XY).
# = Sheat Number {1-5), X = Column Grid, Y = Row Grid
FLIPD (3-40)
- - AUXD  (3-4C)
e LLMPSTB (2-4R)
- LMPDRU (2--41)
RLYDRY RLYDRU  (5--4()
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4280 / +5U LST (2-4)
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Ll

8-C235 = 479pFd

Schemalic Set

Sheet 4 of 5

= £243-C246 = 470pFd

SPI /O Power Drlver Board

SPI Part N2 520-5137-01

Prepared By: CES Inc. Edited By: SPl Inc.
Model: 237-0161-00_pDated; 09/05/97
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The above circuit(s) conlinue at the address shown (#-XY).
# = Sheet Number (1.5), X = Column Grid, Y = Row Grid
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4 ALL }RESISTOR VALUES ARE IN OHMS (), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.
I¥j ALL CAPACITOR VALUES ARE IN MICROFARADS (4¢F ), UNLESS OTHERWISE SPECIFIED.
[¥1 0.1 MICROFARADS (#¢F ) BYPASS CAPACITOR ON ALL IC'S
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SPIVO Power Drlver Board

SPI Part N&  520-5137-01

Prepared By: CES Inc. Edited By: SPl Inc.

Model. 237-0161-00_Dateg: 09/05/97
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1/0 Power Driver Board Component Layout
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1/0 Power Driver Board Parts

ITEM QTY

— 1 520-5137-01
01 5 112-5000-00
02 13 125-5030-00
03 1 125-5033-00
04 1 125-5035-00
05 5 125-5036-00
06 1 125-5034-00
07 1 125-5032-00
08 17 125-5031-00
09 22 125-5028-00
11 16 125-5029-00
13 25 112-0054-00
14 2 112-5003-00
15 26 205-0004-00
16 1 200-5000-03
17 7 200-5000-01
18 3 200-5000-08
19 1 200-5000-05
20 1 200-5000-06
21 1 045-5015-01
22 1 045-5014-01
23 1 045-5015-00
24 1 045-5013-00
25 1 045-0014-03
26 1 045-5015-00
27 1 045-0014-06
28 1 045-5016-00
29 1 045-0014-09
30 6 165-5099-00
31 16 110-0106-00
32 16 110-0067-00
33 10 110-0088-00
34 1 110-0069-00
35 32 121-5042-00
36 16 121-5003-00
37 17 121-5045-00
38 8 121-5021-00
39 11 121-5011-00
40 13 121-5007-00
41 8 121-5029-00
42 2 121-5033-00
43 1 121-5030-00
44 1 121-5039-00
45 2 121-5036-00
46 2 121-5038-00
47 1 121-5050-00
48 1 121-5009-00
50 9 121-5009-00
51 8 121-5032-00
52 1 190-5002-00
53 2 n/a

54 8 100-5012-00
55 1 110-0058-00
56 1 100-5023-00
57 8 110-0089-00
58 1 100-0356-00
59 1 n/a

60 1 100-0338-00
61 2 100-0148-00
62 1 100-0037-00
63 1 n/a
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PART NUMBER REF-DESIGNATOR

1/0 Power Driver Board
BRDG1, BRDG2, BRDG3, BRDG20, BRDG21
81502 'C3>C8, 67, C8, C9>C10, C11, C12

827 C30, C201, C202, C203

C32

035 C36 037 038 C39, G40, G41, C42, C43, C45,
C238, €239, C240 0241 CP42

0212>Cz1é 022é>0237 C243-C246

C247>C254, 0263>C270

D200>D207 D208>D215, D220, D221, D222, D223,
0217 D , D225, D226 D227

6 6, F7, F8 F9 F20 F21 F22, F23, F24> F27, F28

F7, F8, F9, F24>F27
521,F20,F28

Key P|n @ef%.r'f% 5‘1”391(97$SK6£ Pin-5)

Key Pm

Key Pin- 2) J9 (Key Pin-3), J15 (Key Pin-5)
Key Pin-7)

Key Pin-14)

L2, L200, 1.201, 1.202, 1.203, L.204

Q1>Q16
Q17 >024 Q25>Q32
Q33>Q42

\ICDAT\J-—*A

Q200
R1>R8, R9>R16, R200>R207, R208>R215
R17>R24, R25>R32
R33>R42, R236>H2
R49, R57>R61, R253, R256, R270
R505R56, R255, R271, R300
R64>R76'

Resistors on Solder Side @ J2-Pins: 1-3 & 5-9
R90, R92, R94, R96, R98, R100, R102, R104
R114, R269

R245>R251, R254 R302
E%?]A'YRQ(SZ R263, R264, R265 R266, R267, R268

TPLY. TPL3

Hé U2, U3, U4, U6, U18, U201, U206
uz210

818 U1, U12, U13, U14, U15, U16, U17
u19

U203

U204, U205

U209

BLANKING, RESET

.N:JPOLY

DESCRIPTION (NS = Not Stuffed)
Comé)lete PCB Assembly

220pkF, g221 ), Ca

100u 50v Ra aI ls/tlc Cap.
F, 500v, Ceramic Disk Cap.

15000uF 25v, Radial L%/IIC Cap

4700uF, 35v, Radial L%/ ic Cap.

100uF, 25v, adlal Lytic Cap.

0.1uF,'(104), C

470pF, (471), Axial Cap.
0.01uF, (103), 1OQv Cap.
1N4148, Diode

1N4004, Diode

Fuse CI| S

7A 250v S B. Fuse

5A 250v S.B. Fuse

3A 250v S.B. Fuse

8A 250v S.B. Fuse

4A 250v S.B. Fuse

20-Pin, 0.1 Dual Row Header
10PKK156

12PKK156

9PKK156

0-84-4030 (3-Pin MOLEX)
2PKK156 ]
0-84-4060 (6-Pin MOLEX)
5PKK156

0-84-4090 (9-Pin MOLEX
LED T1-3/4 DIFFUSER LE
22NE10L STP, Transistor

TIP122

19NOQ6L STP, Transistor
2N3904, Transistor.
22K Q 1/4W Res.

620 Q2 1/4W Res.

1
1
1
1
1

39K Q 1/4W Res.
47K  1/4W Res.
10K @ 1/4W Res.
100 @ 1/4W Res
6.8K Q 1/4W Res.
220 Q 1/4W Res
120 Q 1/4W Res
50 Q Pot

330 Q 1/4W Res.
1.5K Q 1/2W R
47K Q 2W Res (SANDBAR)
1K Q 1/4W Res.
1K Q 1/

4W Res
47K Q 1/4W
FRL264D024/O2CK Relay
Test Pomr Wire (24ga.) Loops
74HCT27

LLM338K

Heatsink (5v Reg.)
74HC245
74L.5138

741874
Test Points

1o
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CPU/Sound Board Theory of Operation

CPU Section:

The CPU is a 68B09E (U209) with up to 8 MBytes of CPU Code Space (U210). The CPU code is bank selected
by the use of U211 and each bank consists of 16 KBytes. 8 KBytes of RAM (U212) is available to the CPU. The
RAM is battery backed and has a write protected area. Battery back up is accomplished by 3-AA Cells (BAT1)
which have a TEST POINT VBATT to check the battery voltage status. The write protected area consists of 512
Bytes used for storing game settings. This section of RAM can only be written to when the coin door is open. The
Coin Door switch comes into the CPU on CN6-12 and is fed into the address decoding PAL U213. When this
memory protect signal is low writes to the protected RAM area are prohibited. Address decoding for the system is
accomplished by one PAL U213 and one 1-of-8 decoder U214.

A watchdog is used to monitor the CPU and the 5v supply. If the 5v supply is below 4.75 the watchdog will hold
the CPU/Sound Board & I/O Board in reset. The watchdog must be fed at a rate of 250ms or faster. The signal
used to feed the watchdog comes from the EPROM Bank select signal used to load U211. The CPU has a timer
interrupt used as a heartbeat for the system this signal comes from counter U2. The clock for this counter is the
CPU Q CLOCK. Clearing the timer interrupt is done by reading the DIP Switch. The timer interrupt can be
observed at TEST POINT FIRQ. In normal operation "FIRQ" should be toggling at a rate of 976Hz.

The 1/O Interface CN1 is buffered by two (2) HC245 Chips (U207 & U208). The CPU'’s reset line is buffered by
Q10 and fed over to the 1/O through CN1. An 1/O Strobe Signal is fed through CN1-15 and is used to notify the /O
that a valid address is being sent.

Switches:

The Switch Matrix consists of eight (8) 2N3904 Transistors(Q1-Q8) which pull one of 8 strobes ‘low’ to activate a
Single Column of switches. The Switch Return Signals are fed into CN7 [SWITCH ROWS] and are highly filtered
and compared to a 2.5v reference voltage. The Switch Return Voltage must be below 2.5v to make a Valid Switch
Closure. If false switches are appearing, check that none of the 2N3904 Transistors are permanently pulling the
strobe line low. Only one strobe from CN5 [SWITCH COLUMNS] should be low at any time. CN6 [DEDICATED
SWITCH IN] is a Dedicated Bank of Input Switches. Switches connected to CN6 are connected to ground instead
of a strobe and may be read at any time.

Plasma Interface:

The data path for communication to and from the Plasma Ceontroller Board is 8 bits wide. There are separate
Input and Output Busses. The Input Bus from the Plasma Controller to the CPU/Sound Board comes in on CN8
[PLASMA CONTROL]-Pins 3-10 and is fed into U200 for input to the CPU’s Data Bus. Data going out to the
controller comes from the CPU’s Data Bus through U201 and onto CN8-Pins 11-18. Status back from the Plasma
Controller comes in on CN8-Pins 22-26 and is fed into U202 for input to the CPU’s Data Bus. Two control signals
that go out to the Plasma Controller are PRES [PLASMA RESET] and CN8-Pin 19 [PSTB - Plasma Strobe]. The
Plasma Reset is software controllable through U216/B and also has a test point "Plasma Reset". The Plasma
Strobe Signal to the controller is generated from U216/A and is used to latch data into the Plasma Controller.

Sound Section:

The audio section consists of a BSMT SOUND CHIP U9 Sound (Voice) EPROMs (U17 U21 U36 U37) 68B09E
U6 and Sound Code EPROM U7. The BSMT latches sound EPROM addresses in U13 & U12 for output to the
Sound EPROMs. Sound Data from the EPROMs is read through U19 to the BSMT. The EPROMs are bank
selected by U22. When the BSMT has sound data to be played out to the speakers it loads 16 bits into a 16 bit
shift register made up of U24 & U23. The data stream from the shift register is serially shifted into a stereo 16 bit
Digital to Analog Converter (DAC, U26). When the system is operating properly the ws (word select) input of the
DAC will be toggling. The ws input is used to latch the right and left channel sound data into the DAC. If the ws
line is not oscillating no analog signal will come out of the DAC. The DAC outputs are a controlled current source.
These outputs are converted to a voltage by an operational amplifier U30 to form the analog signal. TEST
POINTS AOR and AOL are the outputs of the operational amplifier. These outputs are then fed directly into the
power amplifiers (TDA2030A) or optionally into an analog volume control chip U35 for a potentiometer volume
control. The analog section has its own +5v & -5v derived from VR1 & VR2. These separate supply voltages are
for the DAC U26 Operational Amplifier U30 and analog volume control U35.

Sound calls are made from the CPU’s 68B09E U209 to the sound section by latching data into U5. The
sound section’s CPU 68BO9E (U6) reads in this data and handles the interfacing to the BSMT.

Other Test Points:
E & Q - The CPU signals for both 68B09E processors. Should be at 2Mhz with Q leading E by 500 nsec.
24Mhz - The oscillator used for the BSMT & derivation of E & Q.
SND-FIRQ - The sound sections CPU Interupt.
6Mhz - This clock is generated internally on the BSMT and is used for shifting the data samples into th DAC.

W6 Jumper - This jumper must be installed for games that use 8MB Sound EPROMSs (U17 U21 U36 U37). For
games which use 4MB Sound EPROMs this jumper is not installed but will operate on boards with W6 installed.

W
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CPU/Sound Board Schematic (Sheet 1 of 3)
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L g A4 +5v AD 1 . oo 14
A Int ] GND .
A Az T ol
A oo
4 A3 DO 5
A13 U212 [26] AT3 U212 [26] & A D1 2
5Q U211 [12] 1 A alhe b D
oy % 55| A7 04 g
W as U212 os
A2 ng 06 O
R301 A0 2 ¥
2 P18 | 100 o A15 FNEN VXTI ﬁ}? o7
2o olx (IS ATZ
Pl BSEL NS
—— 302 crg2 A13 U212 [26] 5] A2 cr poRAMCE
XA 10! 2l1a o2 D 1 ﬁ}i o b2E E
j228  _E
" JP1 Ros R s zauzﬂgu‘; D N D200 . 28] oo R 127 R
BK 32K 10K XA 9 ';‘8 O )
XA ] I3 P o ST IN5817 MS6264A
+hv XA sQ s L] D! VBATT Dzm o
7 E
Nox i ol IS S -
R N.C. 8Q 8o 8 BAT 1 IN5B17 T) TuF
+5 =
. 5y 745374 = GND Holds 3X 1.5v
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4 - | — RA32 _ RAMTS
10 10Ks2 BSEL < GND 0KS2
£ E'E
PR
oAl A . Ho affxne +5v
* R308 IS JUMPERED g0s } u215/8 R299 /
(2-24) B l N bhee o N 10K
R309, R307 3] ! CLR
TSTU . XA5 1
NOT STUFFED | s VPP Ao | 12—~
(eohy O 3 M LA
O LY
— A
Do 13 A3
- — DQoO A
The abave circuit(s) cor F&()O D1 143 ha1 Ad A
# = Sheet Number 3% 13 a2 ﬁg A
{67 78] D23 AT [ AT,
23] pas A
5 DA5 Y210 pg (28 AS
b7 o7 b7 DQb a0 [22_A
2Ll par o [25AiT
Az [ Al
oSk Ais |2
£ E E 24 Al5 b :ﬁ
A8 [ XA
ROMES 22 ¢ N ey
R
\ 270040 J/ el
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XA N.C. >3] BUSY RESET P~ -
6BBOYE
(22a) E _
(2:28) Q a £
(2-14) E S
(2-1A) BSEL —— g U215/8 CLR (13] U215/8 CLR [13]
- 1} Bser BSEL
AVMA
+5v \
10 XAQ -
PR A10
or_12) a ROMTS
u217/8 oM [
B ikl ® :
SEL bor T AN e Al 2lis o e |
N.C. 3300 AT3 i3 1o 2|18 RAMCS
The abave circuit(s) continue at the addsess shown (#-XY)] HCT747 13 E V4 10 31110 PORT
# = Sheet Number { Column Grid, Y = Row Q We VO 4 A9
RESET MA e 05|
AQ AQ A0 W7 06 B
A1l XAQ
AT2 y8  WOTH G STH T
| 10 * R310 1S JUMPERED Ve o8 E
1710
PR R310
A0 12l a - —FRES +5v FALT6vEQ
11¢] : 14
U216/B !
; PR
pout 1. 3 QKIXC Avma 2| |s_vma
— CLR - AB 1 5 _SWLO
ucruT 5 oUN U215/A A9 z14 ;?"14 DPSwW
e A10 a
*m,..!u> cp 3 6. NG
+5y CLR
4
7AUS74A
. 2 PR 5 PSTB O
+hv ~4—1 D Q= PLASMA_RESET .
U216/A RESET 7ALS138 RESET
] W [of IV PRES N PRES
CLR PLIN PLIN
HCT74 91 P18 pSTR
pouT POUT POYT
GND 1 GND 2
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CPU/Sound Board Schematic (Sheet 1 of 3)

DEDICATED SWITCH IN
- Cow
GND 12PKKT56E
—( o
R287 R278( R279[ R280[ R281[ R282| R283[ R284[ R285[ R286 12PKK156F
1ke| ike| 1ke| 1Kol 1kel 1ke| Tke| kel 1Ko
A% 3 CN6
39K0Q
R288 I TZPRRI55E
39K S =
SWLO swLo 19 & R289 —
GND, DIR 30KO
- [ . 8 R290
00 1 EY (s CN®6)
— ] o1 3 7 39K 12PRKIG6E
52 *;;AZUZOSB R291 = :
oo ol b 39KQ @ —
RAMCS 2 B4} s
4 blas B 12PKK56E
E 3 B R292
E D5 5 B
] > B 8 CNG6
RV D6 g 7 87132 39KQ
07 i ) Bl R293 12PKK156E
741C245 {o CN6)
39K
cs 12PRKI56E
10 CN6
39K
MPIN R295
RAMCS, czsi 39KQ
Cp - C247] c248| C249] C2s0] C251] c252| Cc253] C254
: o1 L cassl canl Caspl o291 0a) 2o Cost
& L oND 470;1?[470;;F 470pF[470pF [470pF(470pF|470pF[4700F S IPRRIEE
/ = GND
/ RW
T 19,10 PORT
DIR [A—RW___ |
+5v
h Do Bl a0
D 7], 3 ——
: B2 A2
10 PORT D °3U207A? 4
D3 B4 | El
RESET D4 a5 as|S
i D5 36 &7
D6 [
4 B7 A7l -
- D7 oy Iy 1 | |
- A2y aPxne. 74HC245 cas6| co57) c258] C269 C260 C261] _czﬁ_chz&gL s
T = oo X
> U217/A 10 PORT 197 ATOPF{470pF|470pF|470pF 470;»?14770,;1770,;[;70;%{
; 5 SPRST 5y = DIR
R298 e oY Lono
10KQ CLR 8 i
1 81
HCT74 T 1 ,
212088
+9v 3 B3|
; 80 ’ o
7 875
’Ae B 11 1
SND_RESET 74HC245 N ¢ | c264] c265] 266l G267| cosll c269] 270 Co7tl
470;!;]: 70pF{470pF 470 mpfjampF ampFEm —
+ GND
N\ D0-D7
(2-24,3-20)
] NDSTB . SNDSTB SNOSTB  (2-24)
_SPRST SPRST  (2-19)
RESET EESET RESET  (2-14,3-2)
— 10 RESEL 10 RESET (2-1A)
.| 10 PORT
_ : R412 Q1o The above circuit(s) continue at the address shown (#-XY).
- 2N3904 # = Sheet Number (1-5), X = Column Grid, Y = Row Grld
) SNOSTE 1KQ B
i 10518 3 The below circuit(s) continue at the address shown (#-XY).
= GND # = Sheet Number (1.5}, X = Column Grid, Y = Row Grid
MEIN TN MPIN MPIN  (320)
SWLO
DPSW DPSW DPSW  (3-2)
o o swsTB SWSTB SWSTB (3.2)
~ SWM SWM SWM  (3-20)
PLIN PLIN PLIN  (3-2))
POUT POUT . e POUT  (320)
STATUS SIATUS STATUS (3-2)
PRES [ . PRES  (3-2J)
RESET ESTR - - PSTB (320)
e PRES PRES .
LSRR NN PSTB Schematic Set
- Sheet 1 of 3
SIZE REV.
NOTES:
11 ALL RESISTOR VALUES ARE IN OHMS (€2}, 14W, 5%, UNLESS OTHERWISE SPECIFIED, ] N
# ALL CAPACITOR VALUES ARE IN MICROFARADS (#F ), UNLESS OTHERWISE SPECIFIED.
1 0.1F BYPASS CAPACITORS FOR ALL INTEGRATED CIRCUITS (ICs). SPI CPU/Sound Board
1 REMOVE W6 TO EMULATE SPIN° 520-5077-00 SOUND BOARD. SP| Part NS 520-5136-16
4 W6 JUMPER MUST BE INSTALLED FOR GAMES USING BMB ROM(S) AT LOCATIONS U17, U21, U36 AND/OR U37. -
' (S)ATL 1.U36 pPrepared By: CES Inc. Edited By: SP! Inc.
1 oedts e 0 11t Schamofic: Anal (At 1) for reemad tnaf, Symbol Proguvtional 8T (Symbpen. ) for b (i) andt Ohm [Omgo) () & Wigtings 2 (4ning? K e Spacial Symbols ar Check Boves, Model: 237__01 76,00 Dated: 07/22/99

'I E | D C | B | A
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CPU/Sound Board Schematic (Sheet 2 of 3)
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1 (1-20, 3-2J) FESET [ 1 o =
27286/ 27512
" RI-R3 = 16K
The abave circuit{s) cantinue at the address shown |
Sheet Number Column Grid, Y = Row Gi / q
E
- FI1RQ
gsTAT
. SPHST
) RES
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CPU/Sound Board Schematic (Sheet 2 of 3)

Ul

| A

E

—-——-*‘ 741584 741504 VOL. POT
€ 1A1B 1C
AOR
L usa Fuse>o—EH 0 NOT STUFFED
: 6tiHZ ‘
SHFT-LD . N.C.
CP-INH |
pCP c
SERIN L :
‘A T
: G
b 2 u24 ey N.C.
2 >
B3 E r N.C.
3065 9
=2 6 GH e
7By G F-x M- N.C.
L . 745165 R3S
N.C
SCLK
CLLENE PR zpnm UREF] "
15 us 2.
Sire o] CP-1NH S AOL| 1K ]
cp -
5 SERIN TOA1543 Ll
H A = ;
3D 8
’7 5 8 u23 c7B ’ g
e 5 7 ;i ¢
[FE
5 F G s 250 o SPEAKER
i |
[N 1 e v o OUTPUTS
Bl T Px wec. 1 NC.
RAKE!
I 1 CN4) sPERKER 1+
Y PPKK I G6E
(]
1 fpy 20 . L A106 -- SPEAKER 1~
GND S 6ND  UCC 52 +5U 7 S ,_% SETYTEEE
1 EU1901 g spis U1011 (3 CN4) spencer 2+
{3 ;;gg 7—7—25‘% qettel TOA2036A |3 o103 ’7}‘ 7PKKIBBE
4 3 cieg - CAKER 2-
15 1/04 Eggif 19047 e.1]  1Ndge4] TN4@01 SH107  ~"Ciep SPEAKER 2
| e ] " T
18 rvor (5200 = c112 L ciaT— Gl = "UKEY ]
19 08 160uF a.1 “8.1
1o 22 250 + 123 (6 CN4)SPEAKER 3+
4
FAL1GLE FOR LoeK R24 +C“ = Ales 7PKKIGEE
B tee - | £—(C_ON) sevn o
-/ [EPROMS g STUFFED -
. PPKKIGGE
DSPt C80
2208pF
BIN z
AN 5 3
E { r-
+5Y = ci1g ~L- Cl20
}1'3 220uF e.
5 . 25U +
87 12 D Q %(N.C. 2
u27/8
OSTAT 3 1 e Bl
740574 |1
= SPRST —
X] 11 =
%) E (1-30
B,
74 BB
BG4
(1-37)
it Q
A (1-4J)
N.C. B {1-4J)
n.C. C {1-40)
N.C. BUSY (3-2J)
N.C.
:E IN1 %O/(ff;lESISTOR VALUES ARE IN OHMS (£2). 1/4W, 5%, The above circuit(s) continue at the address shown {#-XY).
Ntc: 1 UNLESS OTHERWISE SPECIFIED. # = Sheot Number (1-5), X = Column Grid, Y = Row Grid
o y 5 > s TAg @ ALL CAPACITOR VALUES ARE IN MICROFARADS (4F ),
B +5U~4{ D o UNLESS OTHERWISE SPECIFIED.
A = U27/A ¥ 0.1uF BYPASS CAPACITORS FOR ALL INTEGRATED
N.C o DSP1 3 -1 B8 CIRCUITS (ICs).
N.C. © c 9  REMOVE W6 TO EMULATE SPHN¢ 520-5077-00 SOUND
BOARD.
HC 4920 oo 7ALS7S 14 1) W6 JUMPER MUST BE INSTALLED FOR GAMES USING
L% r — +5U 8MB ROM(S) AT LOCATIONS U17, U21, U36 AND/OR U37.
i w3o—
%, « W1 1S JUMPERED 2 ot . b et s g S ]
’? ——————— ey *UY 8 BN The below circuit(s) continue at the address shown (#-XY).
:‘; NOT STUFFED b1 # = Sheot Number {1-5), X = Column Grid, Y = Row Grid
i) jcm ]
LD
- E (1-3J)
oo 15 e UX * WX IS JUMPERED BSEL (1-30)
rsu-e-18lent SEL
p—Llene U3 @ )
: 2zl Zhep \5U TORESET (1-2)
3
1 Ffpemer Vel ";Tzs,[m
5 ™ STherZerr ™ Schematic Set
1oL U211 8| B RESET c
ajio T TonrseT Sheet 2 of 3 RN
/ 051232 SIZE REV. x
g RESET D E < ED A
wn LB =
| sturre
spwST e SPI CPU/Sound Board
> SPI Part N®:  520-5136-16

o ) Prepared By: CES Inc. Edited By: SPI Inc.
Model: 237-0176-00 Dated: 07/22/99

B l A
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CPU/Sound Board Schematic (Sheet 3 of 3)

J |

("]

-nj

PLASMA
CONTROLLER
)

Z6P INB
N8 2 N.C.
26P 1NB
N.C

;

i

R200-R207 NOT STUFFED
R e - “, "
Lot

R208-R215
i NOT STUFFED

o

i
P4
@

26PINB
4 N.C.

NB
N.C. -

i
=z

26P

CN8 s

26PINB
B

26PINB

~XN.C.

2

o

1
|
!
|
o

CN8 18 N.C.

'

R216-A223

= 4.7K'

rasl
|
|

26PINB

PEA
CN8 12

R216
R217

R218

A218
R22e
R221

R222
R223

C200-C207 NOT STUFFED

1Q 1

Z6F ING
CN8 13

26PINB

!

CN8

—
CLR
P 11POUT

2Q 2D
31 3l
22013

AESET

D

NINE

qQ SD|

[¢] 6D

@ZSPINB |

26PN
CNB8 18

26P TNB |c 208!

CN8 17 —

!

o
~
s

o
N
=
Il
N
"~

Hia

~
@
o
N
iy
e
~N
@

—~ +SU

26P KB
CN8 16 ¥

26P INB

|

N.C.

=
N
&
5
bl

4. 7K 4. 7K ol Tue

CN8 18

26PINB

¢

CN8 20

26PINB

4

< epe RAOY
243 e R409
o T sTUrRED

PST8
PRES

CN8 2

26P [NB

g

CN8 22

26P INB

26P[NB

F

f224
R225
R226

R224-R228

R227

R228

18K i
+5U

JEIRL]
DICDE D202
NOT STUFFED

A223 R229-R333=220

! PLIN

_lceze _|czae S
“TavepF “[ivepr -

- % ' C408
= N.C.

NOT
STUFFED

R230

R231

7Q 70

189 8D
74HCT273

@ |~
o
J@AR

5
DI

R232

1 R

2B 12020
3 A

R233

R

9 STRTUS

fhemy

1

2

FPIN S AS

8510

7 A

BUSY

8 A
74HC245

B=EEERe B

0@

\,

(1-2R,2-2J)

DB-D7

(1-1A) STATUS

(1-1R)

(1-20,2-1J)

(1~1R)

N.C.

(1-1R)

(1-1A

{1-1R) SWM

{1-2R)

2-13)

(2-2R)

(1-1R]

(1-1A)

ue at the address shown {
Column Grid, Row Gi

Sheet Number (1-5),

NOTES:

@ ALL RESISTOR VALUES ARE IN OHMS { Q). 1/4W, 5%,
UNLESS OTHERWISE SPECIFIED, .
7 ALL CAPACITOR VALUES ARE [N MICROFARADS (uF),
UNLESS OTHERWISE SPECIFIED.

1 0.1:F BYPASS CAPACITORS FOR ALL INTEGRATED
CIRCUITS {ICs).

1 REMOVE W6 TO EMULATE SPI N 520-5077-00 SOUND
BOARD.

1 W6 JUMPER MUST BE INSTALLED FOR GAMES USING
8MB ROM(S) AT LOCATIONS U17, U21, U36 AND/OR U37.

Foonts pund i s Schamtic Attt (Ara 1) o o . Symbed Propastionat BT (Sysmboron ) for
Mcr i) st Onm [meom) (§2)8 Winguinns 2 (Wincag? ) e Spacinl Symbols (v (rack Boxns

250~}

POWER IN

4 L¢3t
T —— 470uF
25U

- C37
@8.ee1

+12uDC

+5A y-

c4v _L_Cs9
Q.1°"

— s D2
22uF = IN49B4
250

Iz

Bl

e |

+12UF

&1

@0.09!

“Jg?ysor\vi 3 FBS()‘ FB1-FB6

)

+5UDC Cl CN2) +5UDC

— ~12UDC

FERRITE BEADS

GROUND

KEY

+12UDC

o|ol~io| s w

!
|
I
>
E3

T7ARC 245

J

F |
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CPU/Sound Board Schematic (Sheet 3 of 3)

106 (Not Sareened On Board)
This diode is soldered between D3 & R430 under CN6.
U R423-R430 = 568
5y ——{
1N4004
RS IS S BSRS RS TS B SWITCH
e e TE e e
V, (_cNs)
SPRKIGED
VAR 2 @ 2 5
KEY,
\ 1%
2N3904
R235 3 CN5,
: =2 a2 SPRKITER
1K (+ CN5)
23984 Q SPRKIGES
R236 <
RESET 14 oW @
susTB THCLR 1K ) SPRKISER
3l 1al? 2N3904 (s CN5)
I
; 0 2Q A237 =7 a4 SPRK 1568
Eb U203 J K , 7 CN5
- 2ED sg 2N3994 SPKK1568
: 7D ?g B ‘ R238 = as D CNS
8ko pgfH M JPRKISES
AT
2N3904 <5 CN5)
. SPRKTSE6
R233 =
1K
2N3904
R24@ = o
1)
2N3904
R241 = .
N _lc221co2Ace23 c2z 4 cezy cozco2r oz
R244-A251 = 1K
. oo [ LT LT T T ]
= = (221-C228 = 0.81
ICHS 3T
IS IS &SI SW300
FC EC ECl S
8-POS. g
DIP SWITCH
oPsu 19l
G R410
I"l DIR L 18 3.3K
= 2 15
S ) 148 3 14 UREF
oL 3loU204s2{1 o ha
o i B3 S 5 12 4
2rq 84 ; wa11 > cae9 Ll
4 Slas es|id 5 11 3.3K 224F
G i B K] p 16U
2 & 865 ] 4 10
v 7
7 Slhe B 8 9 e
THCIE WP L i
R4G1-R408 = S6@
g - SWITCH ]
OREF S NS oS ROWS
/ o o © © - [}
T GND, TS IS TS S
/ . " 1 o o I 10 CN7
LI339AY 7 pe@8~  @PRKIGED
401/B AR
! | uner —"VV\ 9 CN7,
g A116 D401 TOPRRISG0
50 8 CN7,
‘ 417 D@2 TBPRKIGGD
J_JBE_F_.__J R418 D403 LBPKK1G6D
GND
l DG _CN7
EEETTY “ D404 1TOPRKIEED
Ti A419
<G 5o
| uner TBPRKIEED
ie R415-R422 = 229
A260-R267 = 18K +sU 45y
.
420 bies
e 5
ESES US BSBS RS ES Y 4 RETCE
e e e a e a x UREF R42] D486 1BPKK1I56D
—fPIR Ln339aN 12 R422 D1e7? 1BPKKIB6D
18 ’ ' F— CN
A1 81]'% ¢ +<U401/B
, fovmer 4 TBPRRTSGD
AJ205835 s c4eelc4pi|ciazdciedcandcangcingcan? DABg-D197 = IN4148
A3 B y ) LLABACARNLAEAL52AC30Y
o3 GHD. 45U it e -
2 i B4f7 L j
8913 Lr339AN L 5 S 4a—l|: —I—I—U _—
5 C4P0-C4@7 = 8. 1uF
B7L Y 1x<J401/C - pr— ET—————
8 B Schematic Set |4 Wi L 5
: - . .
7ACIAG E 8 GND Sheet 3 of 3 H :
+5U 12 |
LNM339AN = SIZE REV. .
1 SPI CPU/Sound Board
+5U SP| Part N&:  520-5136-16
Prepared By: CES Inc. Edited By: SP! Inc.
Model: 237-0176-00 Dated: 07/22/99
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$80d ‘G "99§

CPU/Sound Board Component Layout

HILND VWSV Id o w©
)
O

= o o ~

5| & 6264/M562256 SFDQDQD EDDD[][]E[]DD%&DDDDDD

0 gponsnogeonnnn, £

186
19
18

R2
R2
A2

- Eerzrs 401100
5 g 3888 4
U ~ | Y 7ancess 0ng
o EE > 3 E]E &
i 2 ] f& °

a[74HCT?

,,g g ?4LS?4<10

74LS374

U211

! oy

<§o~mo 00000 s,
PR OBES i

z
o

0] 0 00000000

[][][][]QN
L

i BB

" Az wwmms qo[[5 e 40
Ci:)DDDDDDDD~ T 5= ¢
BEEEEESD ﬁi|?ﬂsa?4j§0 e < i li’
. go -ﬂ_!E 3 r74L51554‘;gO®|?4an13g|;§0 S et %80 f
i TR e e ] )
? DD[] DDDD 2 = ? [ 7415273 «j%] 745374 qgo § 27ce10 A ‘i
ERR EREARR: Egu ° oW
ogogogoﬁogogogoﬂo 08 ezt ) 5~ 40
CHontin 2 (I :

FRERERE

xnunununnu
DO uﬁ % 6264/6116 <

[]D[IDD[]D I3

R:R" ]2

Av4

L
o]
o]
|
[
o |
o]

FBi
(-1
i ‘ '_

27512 9

t S
o>
e
o
o
z;o
Fan
D S

116

ot W @@ ) gop @@DD e

1009 1o nno IS B ONGEs

o DD e Nl
C:}»:O o T i@

Test Points:

<VBATT

<8K/32K JUMPER JP1
<PLASMA_RESET

<FIRQ
<8w200

<GND1
<RESET

LEDs :
«<1201+5v & L200

<+6V

«24MHZ

REQUIRED FOR
8MB EPROM USE
<W6 JUMPER

<GND2

<B6MHZ

<E

{<SND_FIRQ & Q

<GND_RESET

<AOL & AOR

Actual Board Size
1467 X 9.1257
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CPU/Sound Board Parts
PART NUMBER REF-DESIGNATOR

ITEM

01
02

QTyY

1
1
79

TN RN WN

£
£

O b ek O OO D~ —b ek bk —b ik 2 2 CO
o (o=}

g1—=

CO—*O?CO—-‘—-‘-—*U‘I—-‘-—*I\)&—L N = OO WN N U=

A D) ek PN AN b bk DINICOND 1 b 2 b N D ek ok b (] (] —& sk b

(See Pg{. DR.

520-5136-64
545-5685-00
125-5031-00

C41, C42, C43, C44, C47, C49, C110 cm 'C113, C117, C118, C120, C123 274
C275, C276, C277, £279, C280, C281, Czsé C283, C284, C285, G286, 0287 czsé 0289 €290, C291, C292, C40(5>C401

125-5017-00

125- 5012 00
125-5028-00

125-5029-00
125-5014-00
045-5015-01
045-5015-06
045-5015-07
045-5013-00
045-5015-00
045-5014-01
045-5015-26
112-5003-00
112-5008-00
1/12 -0054-00
165-5099-00
110-0069-00
121-5011-00

121-5018-00
121-5023-00
121-5009-00
121-5043-00
121-5051-00
121-5046-00
121-5009-00
121-5045-00
121-5021-00
121-5033-00
n/a
121-5036-00
121-5047-00
121-5048-00
n/a

]

1

1

1

105-0052-05
077-5208-00
100-0064-00
100-0189-01
077-5209-00
Table)
05-0116-00
100-0149-00

(See P%. DR. @ Table)
77-5

217-00
100-0043-00
965-0136-00
965-0137-00
100-0022-00
100-5008-00

4 5002-00
4 5001-00

O 0011-00

\l’\)l’\)

Q\JA

Section 5, Chapter 4:

Printed Circuit Boards (PCBs)

CPU/Sound Board Mono (FCC FEB98

DESCRIPTION (NS = Not Stuffed)
Complete PCB Assembly

BAT1 HOLDER (Alwg%s rfga/ace all 3, Size AA 1.5v Cells, with new ones, when fequ;red)

C1,C2, 03
C18 c19, Ceo Cc21, c 3 C24, C25, C2

402>C404, C405-C407
c10, 5
829 €37, C51
C31, C81
C40, C59, G108, C115 =

C48. G50, C75, C80
c78. C79 C10'7 C114 '
109, C11

C116, C119

C208>0215 C216>C220, C229, C230, 0247>0254
5 > 263 0264>0271

C221>C22

C409

CN1

CN2 (Key Pin-5
CN4 (Key Pin-5
CN5 (Key Pin-2
CNG6 (Key Pin-5
8N7 Key Pin-4

N8 2

D1, D2, D3, D102, D103, D104, D105 -
D200, D201

D400, D401, D402>D404, D405>D407
§_FB1 )-FB2, FB3-(FB4), (FB5)-FB6

Q1>d
R1>R3, R4 R113 R224>R228 R244>R251

2°C13,C14,C15 c
C124, C125, C255, 272 G273, C

0.1uF, (104), Axial Cer. C
8, C39,

10uF 16v Had|al Tant Cap.

0.001u &

1000uF 16v adla ytic Cap.
470uF, 25v, Radial Lytic Cap.
22uF, 25v, Radial Lytic Cap.
0.0022uF, (222), Cap.

10uF, 25v-35v, Radial Lyt|c Cap.
100UF, 25v, Rad, Ltc ag
220uF’ 25v Radlal Lytlc ap.

470pF (471), Cer. Cap.

0.01uF, (103), 100v Cap.

22uF, 16v, Radial L':ytlc Cap.

20-Pin, 0.1 HEA

6PKK156

7PKK156

9PKK156

12PKK156

10PKK15

26-Pin, 01 HEADER

1N4004, Diode

1N5817. Diode

1N4148 Diode

Ferrite Bead 15” required, ca/l Tech Support)
LED T1-3/4 DIFFUSER L

2N3904, Transistor

10K Q 1/4W Res.

R260-R267, R296>R298, R299, R301 R302>R305,

R306, R413, R431>R432’

R14, R104, BR106, R110
, R8, R234>R241 R278>F?286 R412

VDV BDVVIDD
SOOI SD0ON

, R
8, R287>R294
R216>R223, R242, R243, R400
R229>R233, R295, R414, R415>R422
R308, R310, R315>R316, WX

R312

R401>R402 R403>R405, R406>R408, R423-R430

R410, R41
vvzéo

SW300

U1, U8, U2s, U27, U215

U2

U3

U4

U4, U7, U21

Us, U1, u13 u1s, U1, U211

U6, U209

ug,ug,uzog

u9

U1

U17, U21, U36, U37, U210
Llﬂ . U21, U36, U37, U210
U1

ERYELLOW DOT
B%g SWHITE DOT|

O~NNO

U101, U1
8501 (HSZ U102 (HS3)
U20% U204 U205, U206, U207, U208

U213- EIMV=]e)

U214

U216, U217

U218’

U400, U401

VEATLF +5v, GND1, GND2

VR2
%1, W5, Wé* (*for 8SMB EPROMSs)

AOR, ADL, SND_RESET, SND_FIRQ, Q. E, 6Mhz, 2a0Mhz, FIRQ, PLASMARESUT, RESET (X2} T@St Points

MORNEP

PSRN

0Q Jl imper W/re (24ga.)

330 Q 1/4W Res.
560 Q 1/4W Res.
3.3K Q 1/4W Res.
B3F4000 )
8-Pin, Dip Switch
741874

74HC4020

74LS163

6116 RA

28-Pin IC Dip Socket
741.5374

68809E

40-Pin, IC Socket

27C040 EPROM
32-Pin, IC Socket
74ALS13

39
PAL16L8 Programmed) Y{={NelJs]e]
PAL16L8 (Programmed) \WIaII=AxIe} |
74L.5273
74LS165
TDA1543
LM833
74L504

TDA2030A ‘
AAVID 531102 (Heat Sink)
74HCT273

raHCa4s

MS62
$4AL16L8 (Programmed) [JRV=Ns]e)§

LM339AN

Test Point Wire %49& .) Loops
LM7905CT -5v Regulator
LM7805CT +5v Re ulator
0% Jumper Wire (24ga.)
24Mhz
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4-Position OPTO (Trans. & Rec.) PC Boards Theory of Operation & Schematic
The following theory applies to circuit one (1) of four (4); apply the same logic to the other circuits, respectively.

The light falling on LED (L1) generates a voltage which is applied to the input (Pin-4) of the LM339 Comparator
(U1). R1 bleeds off excess charge. Upon receiving .1 volt input from LED (L1), the Comparator (U1) then drives
both the Switch Transistor (Q1) (during switch line strobes) and the indicator LED (L5). If a switch line is being
strobed, the emitter of Q1 drops to the saturation voltage of the Switch Line Driver, about .3 volts. This, plus the
.7 volt drop on the base, gives a 1v forward bias voltage to Q1, so the current flows through the transistor during
strobes. This drives Q1 on and makes the switch. The normal state of the Switch Transistor Q1 is ON (N.C.)
and the indicator LED (L5) is also ON. When the beam is blocked, then Q1 and LED (L5) are turned OFF.

520-5218-00 T
Transmitter
1 1
R1 R2 R3 R4
~ 180 180 180 180 (J1=2) Pin-2
L1 Trans. <+ L4, L8 Rec. 2"""‘5‘ RED (+5v)
L2 Trans. = L3, L7 Rec. L e boule b b el f@ in-1
L3 Trans. &+ L2, L6 Rec. T SERTE ST SNERVE N BLK (GND)
L4 Trans. ¢+ L1, L5Rec.
520-5210-00 R2 D1
Receiver wers + ——fvva SN 4"1 »
Sw. 36 n-A>-2 !
w St~ Tusaeu "%1
2
MT5000UR LY L5 R3
[01-g>-! 2 W\/—:
z - LM339M L]EJD'fRED 470 P'n 1
RED WHT-YEL
D2 7P100 (Sw. Return « + »)
R5 —{1=2) Pin-2
. —/\/\/\,——jm 5N L 1'48 WHT-ORG
T i o) 7P100 (Sw. Return « + »)
. %ASJEM ) (Q "5 ) Pin-3
WHT-RED
Jp b, WL e T pina
u-p>-! g2
s DLMJSEM Lm}juzb 470 WHT-BRN
RED D3 spo0 (Sw. Return « + »)
et t————Q1=5) Pin-5
. ) K ‘ > IN4148 GRN-BLK
5 A as oo (Sw. Drive « - »)
ka Pin-6
BLK (GND)
2| Jrsooour, i o T—@ Pin-7
7[> L:’j;; '\/\/\r———j — e RED (+5v)
"R ’
J IN4148
e &
2| ytRRBRGNT l , X L8 RIO 4 Note: In this game, the 4-Position OPTO Boards
VREFA 1 Asaw LEﬂED Y (Trans. & Rec.) are used as Playfield Detection
Switches for the "Bank" Assembly. The Receiver
Board is physically located under the playfield; the
,\5& R15 Transmitter Board is located above the playfield
180K 150K 68K L under the BANK Top-Cover. These OPTO PCBs
e Ly - are used for Switches 33-36 (GRN-BLK, WHT-XXX).
BCA 0.1 See the Switch Matrix Grid (Pages 16-17 or 94).

' Section 5, Chapter 4:
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4-Position OPTO (Trans. & Rec.) PC Boards Component Layout & Parts

Front Side Back Side
Left (Faces fiown towards Plﬂy_ﬁe'd) Right Pin-1 BLK (GND) Pin-2 RED (+5v)

L1 =Sw. 33
L2 =Sw. 34
L3 =S8w. 35
L4 = Sw. 36

Transmitter 7 (520 5218-00) Located above the Playf/eld under the Bank Cover.

Receiver | (520-5210 00) Located under the P/ayf/eld
Back Side

(Faces down into cabinet)

Pin-1
WHT-YEL

(Sw. Return « + »)
Pin-2
WHT-ORG

(Sw. Return « + »)

Pin-3

WHT-RED

(Sw. Return « + »)

Pin-4 L4, L8 = Sw. 33

WHT-BRN L3,L7 = Sw. 34

(Sw. Return « + ») L2, L6 = Sw. 35

Sl Pin-5 L1, L5 = Sw. 36
GRN-BLK

(Sw. Drive « - »)

. Pin-6
‘ T— L3 L ‘ L : Right — BLK (GND)

Pin-7
RED (+5v)

UL B

Front Side

(Faces up through playfield)

Note: In this game, the 4-Position OPTO Boards (Transmitter & Receiver) are used as Playfield Detection
Switches for the "Bank"” Assembly. The Receiver Board is physically located under the playfield; the
Transmitter Board is located above the playfield under the BANK Top-Cover. These OPTO PCBs are used
for Switches 33-36 (GRN-BLK, WHT-XXX). See the Switch Matrix Grid (Pages 16-17 or 94).

ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION

- 1 520-5218-00 4-Position OPTO (Transmitter) PC Board PCB Ass& with Cable & Connector
1 2 254-5032-01 n/a 1/2" Slft. Rtn. #8 Spacer White

2 4 165-5052-00 L1,L2, L3, L4 LED TLRH180P (Ultra Bright Red)
3 4 R1, RZ2, R3, R4 180€ 1/4 Res.

- 1 520-5210-00 4-Posifion OPTO (Receiver) PC Board PCB Assy.

1 2 254-5007-01 n/a 3/8" SIf. Rtn. Spacer White

2 4 165-5052-00 L1, L2, L3, L4 LED TLRH180 %Jltra Brl%ht Red)
3 4 165-5099-00 L5, L6 L7, L8 LED T1-3/4 DIFF

4 2 U1, U2 LM339M, Semi-Conductor

5 4 D1, D2, D3, D4 1N4148, Diode

6 4 Q1,Q2, Q3, Q4 Transistor SMT

7 2 C1,C2 0.1, Capacitor SMT

8 4 R1, R6, R9, R12 1MQ Resistor SMT

9 4 R2, R5, R8, R11 1KQ Resistor SMT

10 4 R3, R4, R7, R10 470KQ Resistor SMT

1" 1 R13 180KQ Resistor SMT

12 1 R14 150K Resistor SMT

13 1 R15 6.8KQ Resistor SMT
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Dot Display (6X7) x3 PC Board (Electric Company Sign) Schematic
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Sec. 5: PCBs

»1d
tid-9Lr
a3y
Sd-9ir
1HM-DH0
Old-zr
A

AYO-DHO
6d-2r
OIA-DY0
8d-2f
N1g-D9d0
Ld-zr
NYO-930
9d-Zr
I3A-D™HO
Sd-Zr
HIE-D¥0
€d-Zr
a3x-9¥0
Zd-zr
NAg-2d0
bd-2r

pieog O/

<
.
QD
e
a.
&
=
Q
o
c
2
——
Q
QO
+2]

-
[
e 1]
o
o
e
%
©
S
5]
=}
faa]
*x
>
o
=
o
=
[
——
E
Sow
a

132



Dot Display (6X7) x3 PC Bd. (Electric Company 8Sign) Component Layout & Parts

02

2 () fdr

1]
1 r
520-5197-00 REENER III::;EEP la-ﬂLf‘l
DIGITY DIGIT2 DIGIT3 Z3IZFRERZ

M
]
gL emC T I 3 BT Te Coe

es[C ] 64 es[ ] G.’: "] U2 2] QU1

oM MmN monmnorm
W b Wk bW W R
237-0254-00
REV_A
Component Side Solder Side

Component Side Qolder Qide
’z@E ®

O ELECTRIC COMPANY O

O INFORMATION CENTER
ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION
A 1 520-5197-00 Dot Display (5X7) x3 PC Board PCB Assembl
1 1 100-5035-00 J1 anex N2: 315-0004125 9T Conn. 12P.1VM
2 2 112-5017-00 Q1, Q2 Manex N¢: 211-0003589 2N3904S 40V 0.2A
3 4 100-5036-00 U1, U2, U3, U4 Manex Ne: 221-0006048 74ACT574
4 6 100-5039-00 C2-C7 Manex N¢: 121-0004238 Cap. 104-0805 0.1 50V
5 3 100-5040-00 DIGIT1, DIGIT2, DIGIT3 Manex N¢: 430-0006059 Dot Block 1.2: 5X7 GMA8875C
6 3 121-5084-00 R32-R34 Manex N2: 101-0001827 10KQ 1/10W 0805 Res.
7 10 121-5088-00 R1-R9, R31 Manex N2: 101-0001905 1KQ 1/10W 0805 Res.
8 21 121-5086-00 R10-R30 Manex N2: 101-0001897 180Q 1/10W 0805 Res.
9 1 100-5037-00 C1 Manex N°: 131-0003773 100uF 25V T. Cap.
10 1 100-5038-00 U5 Manex Ne¢: 225-0005340 ULN200\3A(,83
11 1 121-5089-00 MOD1 Manex N¢: 105-0002703 1KQ 1/8 CF Res.

Section 5, Chapter 4:
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(UK Only) Solenoid Expander PC Board Schematic

CN2

R1
D1 620 © ohm
™  a
LI /\/\/\/\ TIP122
R4 %
22k =
R2
D2 620 Q ohm ]
™ Q2
i /\/\/\/\ Y. TIP122
CN1 R5
22k =
2 =
R3
KEY D3 620 £ ohm
: > AN (o
L TIP122
CN1 to I/0 J3 (AUX IN) =6
Pin-1 BRN-WHT to J3-P9 2k =

Pin-2 GRN-WHT to J3-P10
Pin-3 Key
Pin-4 BLU-WHT to J3-P11

KEY

N W b

'
il
H{j

(UK Only) Solenoid Exp. PCB Component Layout & Parts

Component Side

Qolder Side

ZNO

O yooyooo O

(@)
0—i1—0z;

0 0-—-c=o—-0

O

*0—=7—0
0 ——0
=0
QD O
0-—G—0

i

0000

W o730
QAT O

O

O

O

I

1
\

&

\

N

REF-DESIGNATOR

Solenoid Expander PC Board
CN1

Q: SPI N1: 520-5192-00

®

o

(Al (TEM  QTY PART NUMBER

v = 1 520-5192-00

() 1 1

® B 1 CN2

gl 3 112-5014-00 D1, D2, D3
4 3 121-5003-00 R1 RZ R3
5 3 121-5042-00 R4, R5, R6
6 3 110-0067-00 Qt, Q2 Q3
134

CN2 to Coils to /0 J7-P1 20v BRN

Pin-1 GND
Pin-2 Key
Pin-3 ORG

Right Up/Down Post (Aux. 3)
Pin-4 RED

Center Up/Down Post {(Aux. 2)
Pin-5 WHT

Left Up/Down Post (Aux. 1)

Component Side

DESCRIPTION

Complete PCB Assembly
Connector, 4X .156"
Connector, 5X .156"

1N914, Signal Diode

620Q 1/4W CF Resistor
22KQ 1/4W CF Resistor
Tip122 (NPN Darl. Transistor)

Section 5, Chapter 4:

Printed Circuit Boards (PCBs)
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Appendixes A through |

Appendix
Table of Contents

e Appendix A, Pinball Game Firmware Table .........cccoeueieienirunnrennnnnnninnannna. A2-A3

...describes the EPROM with its chip size, the Stern™Pinball, Inc. (SPI) Part N2,
version (if applicable), and CPU Board & CPU/Sound Board Pin location(s).

e Appendix B, Semi-Conductors / I.C.'s / Relays Cross-Reference Table ............. A4

...describes diodes and transistors with Source N2, SPl Part N2, NTE N2, ECG N2,
Radio Shack N2 & RCA Part N2 (If applicable).

e Appendix C, Game Mfg. Date, Manual Part N2 & CPU Jumper Table.................. A5

...provides the Game Manufactured Date & Manual Part N2, the CPU version, the
EPROM Position, Jumpers Installed and Jumpers Removed (games specified).

o Appendix D, Board Type Table .......ccccoceeuiiimniinniinniminiiiniiinieneniicenaaens A6-A7

...provides Board Part N2 for Games Laser War through Batman Forever (Flipper,
Sound, Power Supply, Dot Matrix Display, Display Controller & OPTOs) and the
White Star Board System, Games Apollo 13 through current (Flipper*, 1/0 Power
Driver, CPU/Sound, Display Power Supply, Dot Matrix Display, Display Controller &
OPTOs; *Flipper Board with the White Star Bd. System for Al3 & Golden Eye only.)

e Appendix E, Generic Coil Cross-Reference Guide & Flipper Coil Table........... A8-A9
...provides the Coils used with Part N° and Gauge-Turns (of the coil).

o Appendix F, Motor Specification Table ........cccouuiviiniiiininninnnnnnniiniin. AI0-ATl
...provides all the Motor Function, Specifications and Part N2 for Games Laser War
through current.

e Appendix G, Part Number Prefix Classification Codes........cceeueeenneiianiaiannniiis A12
...explains how our Part Numbers are developed to help sort parts easier.

o Appendix H, Playfield Inserts (Plastic Light Covers) eeeveetetesseterenteeenenenenen A13

...gives a pictoral view with the name and Part N2 of all the inserts used (also
gives the Color Code Chart).

Appendix |, 8tand-Up Targets (Happ Modular & Regular) .........ccoeeereaannnnnnnees Al4

...gives a pictoral view with the name and Part N2 of all the Single Stand-Up Targets
used (also gives the Color Code Chart).

® Glossary of TerMS ... ccuuuiiiiiuiiiiniiieieicitiee ettt et reneerenes s sana e Al5
...gives definitions or explanations of some pinball terms and acronyms.
o Parts Order Checklist NOtes .......coveveiinniiiuiiiniiiiiiiiiiiiicicee et Al6

...keep track of your parts ordered through your distributor for this game.

N
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APPENDIX A

Pinball Game Firmware Table

Chip  Program USA Bd. Raw Chip  Program USA Bd. Raw
EPROM __Gize  Part N Ver. Loc. Part N© EPROM __ Size _ Part N® Ver. Loc, Part N®
Laser War Lethal Weapon 3
CPU 256K)  965-0004-00 cs 960-5007-00 CPU 512K)  965-0082-00  A2.08 o 960-7001-02
Soundow  {256K)  965-0005-00 J5 960-5007-00 Voice 1 2M 965-0083-00 ui7 960-5010-00
Soundow  (256K)  965-0006-00 J6 960-5007-00 Voice 2 M 965-0084-00 U21 960-5010-00
Soundo  (256K)  965-0007-00 J7 960-5007-00 Sound 256K)  965-0085-00 u7 960-5007-00
Display oM 965-0086-00  A2.06 ROM 0 960-5010-00
-OR- Display oM 965-0 A2.06 ROM 1 960-5010-00
Sound 256K)  965-0008-00 7F 960-5007-00 Used on Dlsplay e 5205555, -00)
Sound 1 512K)  965-0009-00 6F 360-7001-02
Sound 2 512K)  965-0010-00 aF 960-7001-02 -OR-
Display 24M) 965-0087-04  A2.06 ROM 0 960-5015-00
Secret Service Used on Display PCB 520-5055-01)
cPU 256K)  965-0011-00 A6 B5 960-5007-00
épPU 588K)  965-0012-00 A6 c5 960-5007-00 Star Wars
Voice 1 512K)  965-0014-00 6F 960-7001-02 CPU S126)  965-0119-00 A1.03 cs 960-7001-02
Voice 2 519K)  965-0015-00 4F 960-7001-02 Voice 0 M 965-0132-00 ui7 960-5015-00
Sound 256K)  965-0013-00 7F 960-5007-00 Voice 1 2M 965-0133-00 U21 960-5010-00
B BEO WS o howe  BEENCH
Ispla - -4 .
TOI’&GC’O Alley W 05001600 A0 - 060-5007-00 Bisplay om) | Seooialao  ALOL ROM 1 860-5010-00
épuU 536K)  965.0017-00  ADD-1 c5 960-5007-00 sec on Vispiay -5055-00)
Vaees  RISR 3ea00R300 o 980.7001-0 M 12200 ATD: RO 960-5015:0
oice - Displ 965-0 A1.05 M O - -00
Sound 356K)  965-0018-00 7F 360-5007-00 spiay (M4 on Doy B 5205085 01)
Tig1e Machine2 0021 . 05006 Rocky & Bullwinkle & Friends
PU 128K)  965-0021-00  AQ2- B5 960-5006-00 12K -0138-00 . -7001-02
CPU 256K} 965-0022-00  A02-3 C5 860-5007-00 Smceo D 88?.8 00 A130 8‘157 92020005
Voice 1 512K} 965-0024-00 6F 960-7001-02 Voice 1 2M 965-0140-00 U21 960-5010-00
Voice 2 512K)  965-0025-00 4F 960-7001-02 Sound 256K)  965-0141-00 Uz 960-5007-00
Sound 256K)  965-0023-00 7F 960-5007-00 Display 4M) 965-0142-00  A1.30 ROM 0 960-5015-00
Playboy 35th Anniversary Jurassic Park
256K)  965-0046-00  AQ2-3 B5 960-5007-00 CPU 12K -0143-00  A5.1 -7001-02
&pU 956K)  965-0047-00  A02-3 C5 960-5007-00 Voice 0 e 82014400 513 8?7 920507505
Voice 1 512K 965-0049-00 6F 960-7001-02 Voice 1 2M 965-0145-00 u21 960-5010-00
yoice 2 519K} 965-0050-00 4F 960-7001-02 Sound 556K)  965-0146-00 u7 960-5007-00
Sound 256K)  965-0048-00 7F 960-5007-00 Display M) 965-0147-00  A5.10 ROM 0 960-5015-00
ABC Monday nght Football Last Action Hero
CPl 965-0031-00  AQ2-7 B5 960-5006-00 K)  965-0148- Al 960-7001-02
éhy 256K 965-0032-00  A02-7 ch 960-5007-00 Grdso 21F0  geE01ae 00 12 537 900-5075:05
Voice 1 512K 965-0034-00 6F 960-7001-02 Voice 1 oM 965-0150-00 u21 960-5010-00
Voice 2 512K 965-0035-00 aF 960-7001-02 Sound 256K) 965-0151-00 u7 960-5007-00
Sound 256K)  965-0033-00 7F 960-5007-00 Display A1) 965-0152-00  A1.06 ROM 0 960-5015-00
R%BSCOP K) 9650 0 A03-4 B5 960 Tales from the Crypt
256) -0036-0 - -5007-00 p 12K -0157- X 7001-0
¢pPU O56K)  965-0037-00  A03-4 c5 960-5007-00 Vs 0 ) 9ea0 2oy Ae0s 8‘;’7 3285895 8
Voice 1 512K)  965-0039-00 6F 960-7001-02 Voice 1 2Mé 965-0159-00 u21 960-5010-00
Voice 2 512K)  965-0040-00 4F 960-7001-02 Sound 256K)  965-0160-00 u7 960-5007-00
Sound 256K)  965-0038-00 7F 960-5007-00 Display i) 965-0161-00  A3.01 ROM 0 960-5015-00
Phantom of the Opera The Who’s Tommy
cPU 128K)  965-0026-00  AQ03-2 B5 960-5006-00 c 512 65-0162- A4.00 960-7001-02
CPU 256K)  965-0027-00  A03-2 c5 960-5007-00 vg.Lch ) e 01eE 00 0 07 000209505
Voice 1 512K 965-0023-00 6F 960-7001-02 Voice 2 4 965-0166-00 U21 960-5015-00
Voice 2 512K)  965-0030-00 4aF 960-7001-02 Vaice 3 4 965-0167-00 U36 960-5015-00
Sound 256K)  965-0028-00 7F 960-5007-00 Voice 4 4 965-0168-00 u37 960-5015-00
Sound 519K)  965-0164-00 u7 960-7001-02
Back to the Future Display M) 965-0163-00  A4.00 ROM 0 960-5015-00
CruU 256K 965-0041-00 AD2-0 B5 960-5007-00
CPley L9 selosdy Ao & gas0oreg  WHIE Roval BUmble g
oice -0044- -7001- PU 512K 5.0169-00  A1.06 5 960-7001-02
Voice 2 512K} 965-0045-00 4aF 960-7001-02 Voice 1 TR 98019900 037 960-5015-00
Sound 256K)  965-0043-00 7F 960-5007-00 Voice 2 4M 965-0173-00 u21 960-5015-00
T L, Sl e me
e Simpsons oun -0171- 7001
853 10 985005100 A7 B 960-5006.00 Display AM) 965-0170-00  A1.02 ROM 0 960-5015-00
et B e i mlE  GunsNRosss ;
oice -0055- GPU 512K)  965-0175-00  A3.00 5 960-7001-02
Sound 256K)  965-0053-00 7F 960-5007-00 Voice 1 R a2 017500 u17 960-5015-00
Voesd  lam  oeaoldo0o Ut 980201200
Checkpoint lce 181 2015
e mg mowm M7 m o gwes S0 e BOED G BT
Voo 1 mé 822‘882;‘88 i 828‘2888‘88 Display M) 965-0176-00  A3.00 ROM 0 960-5015-00
alice ! ! - -1 -
Sound 25 K; 965-0059-00 Fa 960-5007-00 Maverick *
Display 512K)  965-0060-00  CP80 us 960-7001-02 CPU 512K)  965-0182-00  A4.04 cs 960-7001-02
Voces M oaao18700 0 980-5015-00
olce - - - -
Teenage Mutant Ninja Turtles ) Voice 3 4M]  965-0187-01 036 960-5015-00
CPU 128K 965-0061-00 A1.04 B5 960-5006-00 Sound 512K)  965-0185-00 u7 960-7001-02
gg’ige 1 ﬁASK 882'882?; 88 A1.04 g55/6 ggg-ggg;-gg Display* 4M; 965-0183-00  A4.01 ROM 0 960-5015-00
-1 - = = * - -
goiced.? M ggggggggg Eé/s 888288388 Display 4M 965-0184-00 A4.01 ROM 3 960-5015-00
oun
Display 512K)  965-0066-00  A1.04 us 960-7001-02 Mary Shelley’s Frankenstein *
cPU 512K)  965-0188-00  A1.03 cs 960-7001-02
Batman ey R EihaR o meed
cPU 128Kg 965-0067-00  A1.06 B5 960-5006-00 voses M 982-0194-00 U3s 360-5015-00
CPU 256K)  965-0135-00  A1.06 C5 960-5007-00 Sound 512K)  965-0191-00 U7 960-7001-02
gg:gg ; %Mé 88228823288 Bg ggg;ggg)g;gg Display* 4M; 965-0189-00  A1.03 ROM 0 960-5015-00
3t Bhdo ses Qi 7 2085007, 8 Display 4M 965-0190-00  A1.03 ROM 3 960-5015-00
isplay ) : Baywatch * (CPU Board 520-5003.04)
i cPU 512K) 965-0195-00  A4.00 ol 960-7001-02
Star Trek 25th Anniversary Voice 1 g 988018800 g17 960-5015-00
crPy 512K)  965-0072-00  A2.01 &3 960-7001-02 Voice 2 4AM 965-0197-00 uz21 960-5015-00
Voice 1 2M 965-0073-00 u17 960-5010-00 Sound 512K)  965-0199-00 U7 960-7001-02
gglgg d2 %g/l K ggg-gggggg 331 3282%869'88 Display* 4M; 965-0200-00  A4.00 ROM 0 960-5015-00
Doung, 50 2020075-00 109 ua o0-5007-90 Display aM 965-0201-00  A4.00 ROM 3 960-5015-00
Hook Batman Forever * (CPU Board 520-5003- 04)
cPU 512K)  965-0077-00  A4.08 cs 960-7001-02 gey SR ges 858%.80 A3.02 % 828228?%28%
Voice 1 2M 965-0078-00 uty 960-5010-00 Voice 2 4M 965-0204-00 U21 960-5015-00
Voice 2 oM 965-0079-00 uz21 960-5010-00 Sound 512K)  965-0205-00 U7 960-7001-02
Sound 25 K)  965-0080-00 U7 960-5007-00 Display* M 965-0206-00  A3.00 ROM 0 960-5015-00
Display ™) 965-0081-00  A4.01 us 960-5009-00 Display* 4M 965-0207-00  A3.00 ROM 3 960-5015-00

[+ Note: Display EPROMS (4M) for Maverick thru Batman Forever require an access time of 120 Nsec or faster.|

Appendix A:
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Pinball Game Firmware (for White Star Board System) Table

APPENDIX A

Raw \/ R

Chip  Program USA ver. & Bd. Raw Chip  Program USA ver. & Bd.
ROM Qize  Part N2 Check Sum _Loc, Part N2 ROM Qize  Parf N© Check Sum _Loc. Part N2
Q‘ .
Apollo 13 (Note 1) Striker Xtreme (Notes 4, 5)
GameROM (1M} ~ 965-0208.00  ASO1|SO9FF U210 960-5009-00 Game ROM (IM) ~ 965-0326-68  A1.02|SE4FF U210 960-5009-00
Sound K)  965-0212-00 U7 960-7001-02 Sound 512K)  965-0327-68 u7 960-7001-
Displa aM 65-0213-00  A5.00|$B92B ROMO 960-5015-0 Display 1 65-0328-68  A1.03|$1957 ROMO 60-5015-01
Voice 4M 965-0209-00 ui7 n/a (masked Voice 3 965-0399-68 ui7 960-5016-00
Voice 2 4M 965-0210-00 uz21 n/a (masked Voice 2 8 965-0330-68 uz21 960-5016-00
Voice 3 4M 965-0211-00 U36 n/a (masked Voice 3 8 965-0331-68 u36 960-5016-00
oice 4 8 965-0332-68 U37 960-5016-00
Golden Eye (Note 1)
Game ROM 1M3 965-0214-42  A4.04 | $3FFF U210 960-5009-00 NFL (Notes 4, 5)
Sound 965-0217-42 U7 960-7001-02 Game ROM (M) 965033973  A1.00 | $D2FF U210 960-5009-00
Displa 965-0218-42  A4.00 | SEGED ROM 0 960-5015-01 Sound 519K)  965-0340-73 u7 960-7001-02
Voice i 965-0215-42 ut7 Wa Emaskedg Display 4 965-0341-73  A1.01]$845A ROMO 0-5015-01
vaice 2 4M 965-0216-42 U21 n/a {masked Voice 8 965-0342-73 Uiz 960-5016-00
s @ En B
olce - -

Twister (Note 2) Voice 4 8 965-0345-73 U7 960-5016-00
Soraru (M, SEgy MmIST go  ghgee
Displa g 98029541 A4.01($FDOT ROMO 960-5015-01 Sharkey’s Shootout (Notes 4, 5)

Voice M 965-0220-41 Uiz 960-5015-01 Game ROM (1M 965-0333-72  A2.04 [$5CFF U210 960-5009-00
Voice 2 am 965-0223-41 021 960-5015-01 Sound 5129K)  965-0334-7 U7 960-7001-02
Vordy  laMl Sa30aags  MROTIsecss GoMO 380:2012:00

- olce N -

ID4: Independence Day (Note 2) Voice 2 8M 965-0337-72 U21 960-5016-00
Game ROM 1M2 965-0224-45 A2.02 | $9CFF U210 960-5009-00 Voice 3 g 965-0338-72 36 960-5016-00
s W00 962095542 A2.00|SABFT HOMO SR0-L0%807
Vop iM Sezgeoean 00 ui7 960-5015-01 High Roller Casino (Notes 4, 5)

Voice 2 M 965-0226-45 U21 960-5015-01 Game ROM (1M) ~ 965-0346-65  A2.10|$19FF U210 960-5009-00
B . 9ea03e e A200 | $13EE BOM 0 380407507
splal - - . -

Space Jam (Note 2) 506 1 8 965-0349-6 U7 960-3016-00
Game ROM {1 3 965-0229-43 A3.00 | SE6FF U210 960-5009-00 Voice 2 8 965-0350-65 uz21 960-5016-00
D W SeT0saads  A3.00 1 50057 ROM 0 00-2075.01 Voice 3 3 e 030165 Y38 oe0-p018-00

1spla) - - ., - - 1 -
vl e sslen by oo i
Voice 3 am 965-0232-43 U36 960-5015-01 Austin Powers™ (Notes 4, 5)
SamsroM ) gemes wimorT g o
oun 2 - - -

The Star Wars Trilogy - Special Edition (S.E. ) (Note 2) Displa 3 ) 050035574 A3.00|$6A34 ROMO 00-20
Game ROM 1M£ -0235-56 A4.03 | $5EFF 960-5009-00 Voi cg¥ 8 065-0356-74 uiz 960-5016-00
Sound 512K)  965-0238-5 U7 60-7001-02 Voice 2 8 965-0357-74 uz3 960-5016-00
D e EEmmR ool fono  BRAGR WED BN Gogn .
Vo AMj  965-0237-58 021 960-5015-01 oiee 5035 us7 -

n Monopoly® (Notes 4, 5)

The Lost World: Jurassic Park (Note 2) Game ROM ~ (10) 985036075 A|S U210 960-5009-00
Game ROM (1M -0240-53 A2.01 | $C2FF U210 960-5009-00 Sound 512K)  965-0361-75 u7 960-7001-02
Sound 512K)  965-0243-53 7 960-7001-02 Displa 4 965-0062-75 A}$ ROM 0 960-5015-01
Vos. AW dRoGpainy POTISTRIE HOMO 880201201 ve Cei g o034 72 GAMECODE U] 9e0-2018:00

oice - - - - = "
Voice 2 AM)  985-0242-83 21 960-5015-01 Voiee 5 8 65036578 Use aa02018d8
- Voice 4 8 965-0366-76  PRODUCTION U37 960-5016-00
The X-Files (Note 2)
GamoROM (M) =~ 965-0245-46  A.03|$A2FF U210 960-5009-00
Sound 512K)  965-0248-46 7 960-7001-02
Displa M 5-0249-46  A3.00 | $66D0 ROM 0 960-5015-01
Voice M 965-0246-46 17 960-5015-01
Voice 2 am 965-0247-46 uz21 960-5015-01
Starship Troopers (Note 3)
GameROM (M) 865025059  A2.00 | $85FF U210 960-5009-00
Sound 512K)  965-0253-59 7 960-7001-02
Displa 4 965-0954-59  A2.00 | $E77B ROM O 960-5015-0
Voice 4 965-0951-59 Uiz 960-5015-0
Voice 2 4 965-0252-59 uz1 960-5015-0
voice 3 4 965-0255-59 U36 960-5015-0
Viper Night Drivin’ (Note 4)
Game ROM (1M 965-0266-35  A2.01 | $C5FF U210 960-5009-00
Sound 512K)  965-0271-35 U7 960-7001-02
Displa Y 965-0272-35  A2.01|$C17D ROMO 60-5015-0
Voice 4 965-0267-35 Utz 960-5015-0
Voice 2 4 965-0268-35 u21 960-5015-0
Voice 3 4 965-0969-35 036 960-5015-0
voice 4 4 965-0270-35 u37 960-5015-0
Lost In Space (Note 4)
GameROM (1M) ~ 965-0282-60  A1.01|SB2FF U210 960-5009-00
Sound 512K)  965-0287-60 U7 960-7001-02
Displa ot 965-0288-60  A1.02 | $32AB ROMO 60-5015-0
Vores 1 4 965-0283-60 Uiz 960-5015-0
Voice 2 AM 965-0284-60 021 960-5015-0
voice 3 4 965-0285-60 U36 960-5015-0
Voice 4 4 965-0286-60 U37 960-5015-0

Godezilla (Note 4) .

M (1M 965-0289-40  A2.05|$B1FF U210 960-5009-00
gameROM - (ah QK) 965-0294-40 ! U7 960-7001-02
Displa 4M 65-0295-40  A2.00 [$C929 ROM 0 960-5015-0
Vel 4 965-0290-40 ui7 960-5015-0
Voice 2 4 965-0991-40 021 960-5015-0
Voice 3 4 965-0992-40 036 960-5015-0
Vaice 4 4 965-0293-40 u37 960-5015-0

South Park (Notes 4, 5)

Game ROM (1M) ~ 965-0301-71  A1.03|$58FF U210 960-5009-00
Sound 512K)  965-0306-71 U7 960-7001-02
Displa 2 965-0307-71  A1.01{$166F ROMO 960-5015-01
Voiea | 8 965-0302-71 uiy 960-5016-00
Voice 2 8 965-0303-71 Uzl 960-5016-00
Voice 3 8 965-0304-71 U36 960-5016-00
Voice 4 8 965-0305-71 u37 960-5016-00

Harley-Davidson® (Notes 4, 5) . footnotes:

Gama ROM (1M 965-0319-67 = A1.03 | $IEFF U210 960-5009-00 1 ROMs on GPU/Sound Bd.: 520-5136-00 (Stereo) & Display Cont. Bd.: 520-5055-01
Sound 513K) 965-0320-67 l U7 960-7001-02 2 ROMSs on CPU/Sound Bd.: 520-5136- 101zMono)) Dis o yCom Bd.: 520-5055-01
DISp|a¥ 4 965-0321-67 A1.04 | $FC7C ROMO 960-5015-01 3 ROMs on CPU/Sound Board: 520-5136- 5~é ono é 7) &

oice 8 965-0322-6 U1z 960-5016-00 D|s ay Controller Board: 520-5055-02" (*FCC 11- &
Voice 2 8| 965-0323-67 u21 960-5016-00 4 ROMs on CPU/Sound Bd.: 520-5136-16+ (Mono FCC 02-98) &
Voice 3 8 965-0324-67 U36 960-5016-00 Dlsp(ay Controlier Board: 520-5055- ()3jiJ CC 02-9
Voice 4 4 965-0325-67 ug7 960-5015-01 5 This game uses 8MB VOICE ROMS at U17, U21, U36 & U37 (if 3 ROMs use U37 will

Game Revisions can be updated afterthe Production Run.
information. The version stated is U

This Table is accurate as of the pnmln of thls manual. If any chanPes occurred, the next
SA. !f there i5 a question of as to the latest Code Revision &

be unused) requiring a Jumper at Loc. W6.' Refer to CPU/Snd. Bd. Schematic (2 of 3).

ame manual will include the updated

Sum call our Technical Support Department, T-800-542-5377 or 1-708-345-7700

(Select Option 1). Visit our website www.SternPinbali.com where code can be downloaded (an EPROM Burner is required).

Appendix A:
Pinball Game Firmware Table
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APPENDIX B

Semi-Conductors / Integrated Circuits (1.C.) / Relays Cross-Reference Table

W e  gmm | EEL e cow  Eh or
R ATION, BLO DAMP DIODES AND/OR DIOD :m-
Diode 1N4001 112-5001-00 |NTE552 |ECG552 |- —-—- SK9000
Diode 1N4004 112-5003-00  |NTE116 |ECG116 |276-1103 | SK3312
Diode 1N5401 112-0056-00 |NTE5801 |ECG5801 |276-1143 | SK9004
Diode 1N5404 112-5004-00  |NTE5804 |ECG5804 |276-1144 | SK9007
] Diode T6A10L 112-5006-01 _ |NTE5812 |ECG5812 |- —-—-  |-—-—-
Diode FR302 112-5009-00 |NTE588 |ECG588 |- —-—- SK5014
Diode, Signal | 1N914 112-5014-00 |- v—c |im—eon oo |i—me—-
MT5000UR or | 165-5052-00
LED TLRH180P (old SPI Part Ne: |+ — - — = |=—=-—- 276-066B  |-—-—-
T1-3/4 GaAlAs) | 165-5100-00)
Jﬂld'm
Diode INA742A 12v | 112-0061-00  |NTE142A |ECG142A |276-563 SK12V
Diode INA760B 68v__ | 112-0062-00B | NTE5092A | ECG5092A |- — - — - SK68V
Diode IN4764A 100V | 112-0049-00A | NTE5096A | ECG5096A |- — - — - SK100V
Q Diode IN5228 3.9v | 112-0053-00 | NTE5007A | ECG5007A |- — - — - SK3A9
Diode IN5234B 6.2v | 112-0047-00B | NTE5013A | ECG5013A | 276-561 SKBA2
Diode IN5379 110v | 112-0072-00  |NTE5157 |ECG5157 |- —-—- SK110X
Diode ING267A 6.8V | 112-5011-00  |NTE4902 |ECGA4902 |-—-—- |-—-—-
Diode IN4752A 33v | 112-5010-00A |NTE147A |ECG147A |- —-—- SK33V
Diode 1N4736 6.8v 1w | 112-5007-00 | NTE5071A |ECG5071A |- — - —- |- —-—-
A or . >N, PNP AND/OR QCR
FET Trans. |STP20N1OL  |110-0106-00  |NTE2987 |ECG2987 |-—-—-  |-—-—-
FET Trans. | STP19NO6L | 110-0088-00  |NTE2985 |ECG2985 |-—-—= |-—-—-
FET Trans. | VNO2N 110-0089-00 |- —-—- |-—u—- |i—i—- |- —-—-
NPN Trans. | 2N4401 110-0073-00 | NTE85 ECG85  |276-2009 | SK3124A
NPN Trans. | 2N6427 110-0070-00 | NTE48 ECG48 |- —-—- SK4906
NPN Trans. | MJE340 110-0071-00  |NTE157 |ECG157 |- —-—- SK3747
NPN Trans. | MPSA42 110-0082-00  |NTE287 |ECG287 |- —-—- SK3232
NPN Trans. | 2N3904 110-0069-00 | NTE123AP | ECG123AP |276-2009 |- —-—-
3 NPN Trans. | TIP122 110-0067-00 |NTE261 |ECG261 | 276-2068 | SK3896
NPN Trans. | MJE15030 110-0101-00  |NTE375 |ECG375 |-—-—- SK9118
PNP Trans. | 2N5401 110-0078-00 |NTE288 |ECG288 |- —-—- SK3434
PNP Trans. | MJE15031 110-0103-00  |NTE292 |ECG292 |- —-—- SK3441
PNP Trans. | MJE350 110-0072-00  |NTE374 |ECG374 |- —-—- SK9042
PNP Trans. | MPSA92 110-0100-00  |NTE288 |ECG278 |- —-—- SK3434
PNP Trans. | TIP42 110-0068-00  |NTE332 |ECG332 |-—-—- SK9236
PNP Trans. | TIP32C 110-0081-00  |NTE292 |ECG292 |-—-—- SK3441
PNP Trans. | TIP36C 110-0077-00  |NTE393 |ECG393 |-—-—- SK3961
SCR Trans. | 2N5060 110-0074-00 | NTE5400 |ECG5400 |276-1067 | SK3950
SCR Trans. | SCR2800B 110-0083-00 | NTE5461-8 | ECG5461-8|- —-—- |- —-—-
BRID R RS (BR Comments:
4 |5R Preseny |DB3501or 112-5000-00 | For White Star /O Bds., BR = 35 Amp @ 100v P.LV
CM3501 n BR= P VLY
RELA Comments:
FRL-264 For PPB, Power Supply, & White Star I/O Boards,
5 Relay D024/02CK 190-5002-00 | gojay = 24v DC 10 g DPDT
Relay FRL264 . [190-5001-00  |FOr SPL Boaids,

A4

AT

Relay = 6v DC 5 Amp 4 Pole DT

Appendix B:

Semi-Conductors / ICs / Relays



APPENDIX C
Game Mfg. Date, Manual Part N2 & CPU Jumper Table?

+ Additional Information for Instalied / Removed Jumpers (List 1-28 only):
Board Combinations with ROM at Location 5C (Game 1, ver1) Installed J1b, J3, J4, J6a, J7a & J8 Removed J1a, J2, J5, J6 & J7b

P o
Game Name Gl)a::?: a“gf ’ i §5§ g;f §.§
-3 Manual PN2 | 5| a8 52 E3
1. Laser MAY 87 1 5C __1JaJ6ad7a| J5J647b | | 29. Apollo NOV 95 —| u210 nla n/a
War 780-5001-00 | 2 | 5B, 5C | 44 Jsa Joa | 5 d5oden | | 13 (A13) 780-5044-00
Senion Ve0.5002-00 | 2 |5B.5C | 4 J5 | |3, Goden T8050a2-00 || U210 | n/a | n/a
?\'neTyorpedo Pebsoaa.00 | 2 |5B.5C| J4 J5 Y stor Petsoat-0 |—| U210 | n/a | n/a
Miachine Pa0eo0a.00 | 2|5B.5C| 4 J5 Sihégﬁée"é‘i"y' V80004500 | —| U210 | n/a | n/a
?\hrﬁ\l/ae{l;?r/yssm Nhoo05.00 | 2 |5B.5C| 4 5| |55 Space Bosoas00 |—| U210 | n/a | n/a
ﬁfigﬁ? oY | S o700 | 2 |5B5C| u4 J5 %érsT%ﬁog;a-rs.E. P eosos6.00 |—| U210 | n/a | n/a
Ziobocop ySO(JYS%%G-OO 2|5B,5C J4 J5 3\?&@3.&5@ %&5?0753-00 —| U210 n/a n/a
?He%‘sgrtgm o | J0s00s.00 |2 |5B5C| Je 5 Crin Peosose.00 |—| U210 | n/a | nia
e Future JB0i000-00 | 3 |5B.5C | 4 J5 ?Zéoﬁﬁ?mp Pebs05000 |—| V210 | n/a | n/a
1S?r-insr2>?1$ Th0.5012.00 | 3|5B.5C| 4 5 l:il?éh\t/gﬁ\r/in’ Faesons.00 |—| U210 | n/a | nia
gn’eckpoint Feo5010.00 | 3 |5B.5C| M4 J5 " SpL;csé 006000 | —| U210 | n/a | n/a
h?njzegtﬁt%zy et | os017-00 | 3 |5B.5C| 4 J5 Szl 80504000 |—| Y210 | n/a | n/a
Batman JsGeot100 |3 |585C| w4 | g5 | |RhSoum 80 71-00 || bam i | cpuna | 172
;gihs/\tﬁm\;:aergary Fosorac0 | 3] € J5 J4 ooty é\go(-as%%?-m — | a7 croee | 12
ook Ja0.s019:00 | 3| 5C J5 J4 pral e 5008.01 | — | veor | cpues | ™2
Wéat‘é‘r?%' J805026.00 | 3| 5C J5 J4 NP e300 | —| o | covrens | M
Wars oo | 3] 5 | 95 | ua | |& Shekeys | e || le | cruee | 2
18 Rody Bl |TEBS o0 |3 5C | 95 | || & HanRoter | 500 || sausr | crume | M3
Lo rassie Phoeoro00 | 3| 5C J5 J4 Poworem N ro0ra00 |— | travar | cruea | M
20. Last AUG 93 3 5C J5 Ja 45. SEP 01 | utru21 W6 n/a
Action Hero 780-5027-00 MONOPOLY® 780-5075-00 U36 U37 | CPU/Snd.
s (;rr?JSts fom | Nesotg.00 | 3| 5C J5 Ja
Sfﬁojrsh'?ommy §8E(;3-E?328-00 3 5C J5 J4
%%yMEnble Paoe0s3.00 | 3| 5C J5 J4
& o N-Roses | 700802900 | 3| 5C J5 J4
Mhaverick aason1-00 | 8| 5C 45 J4
B keS| Dososs00 | 3| 5C J5 J4
é?a'ywatch Pao oz 00 | 3] 5C Js J4
it Je0-8038-00 | 3| 5C J5 J4

Board Combinations w/ ROM at Locations 5B, 5C (Game 1, Ver2) Installed Jib, J3, J4, J5a, J6a, J7b & J8 Removed J1a, J2, J5, J5b, J6b, & J7a

Board Combinations w/ ROM at Locations 5B, 5C (Games 2-12, Ver2/3) Installed J1b, J3, J4, J5b, J6b, J7b & J8 Removed J1a, J2, J5, J5a, J6a & J7a

Board Combinations with ROM at Locations 5C (Games 14-28, ver3) Installed J1b, J3, J5, J5b, J6b, J7b & J8 Removed J1a, J2, J4, J5a, J6a & J7a

* Version 1 has a 2K RAM which is a 24-pin IC in Position 5D; Versions 2 & 3 have a 8K RAM which is a 28-PIN IC in Position 5D.
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APPENDIX D

Board Type Table

Game Name Sounld Power Supply Display X-Digit
Initial: Master: 520-5004-00 plus:
Laser War Wil | ropmedwn | sosonc0 | PURBRGND 70t Araumere
520-5002.01 was ot used, 520-5007-00 (Qty. 1): 4 Digit Numeric

Secret Service Bt quired 520-5002-02 520-5000-00 7 Digit Alpha?NumeEic Combined
Torpedo Alley Boaioracnired 520-5002-02 520-5000-00 7 Digit AlphalNumant Combined
Time Machine Boasmitp aqulred 520-5002-02 520-5000-00 7 Digit Alp?uza%%onlg;%Combined
Playboy 35th Anniversary 2-anp5ezro(289%%'c98ames) 520-5002-02 520-5000-00 7 Digit AIpﬁ%?N?JOrJ]gF%Combined
ABC Monday Night Football 2—Flipp592r06‘g9:13%§games) 520-5002-02 520-5000-00 16 Digit A}Sﬁg/ﬁg%oéﬁg Combined
Robocop 525'-’51%%%9 0 520-5002-02 520-5000-00 16 Digit Aué’ﬁé’/ﬁﬂ%"e‘ﬁé’ Combined
Phantom of the Opera S0 520-5002-02 520-5000-00 16 Digit AlphaR aasne Combined
Back 1o the Future SDPRER0 520-5002-02 520-5000-00 16 Digit AlSETumene Combined
The Simpsons 520 |%3p3é9 0 520-5002-03 520-5000-00 16 Digit Axéﬁé)iﬁﬁ’?n%ﬁ? Combined

Game Sound Power Dot Matrix Displa

Name Supply Display Controller
Checkpoint 5220_%(1’33[,;?0 520500203 | 520-5047-00 | S5%50¢290
Fionsae Mutant 5220_33%36‘90 520500203 | 520-5047-00 | 525301200
Batman 522(’_3%%36'?0 520-5050-01 | 520-5047-00 | 520501200
Rlarrek20ih | 520309990 | 520-5050-01 | 520-5047-00 520 0020
Hook 5220_‘,:1%3;)%?0 520505001 | 520504700 | 9250800
o 3 5220-&%%%?0 520-5050-01 | 520-5047-01 | 523508200 | 520.5055-00
Rar SEDE0ITXN0 | 520505002 | 5205047-01 520506200 | 520-5055-00
Rooky & Bul- 5220_‘5’&%%?0 520505002 | 520504701 | 925505200 | 520.5055-00
Jurassic Park 5230_';?'%%?0 520-5050-02 | 520-5047-02 | SZLS02D0 | 520505500
Last Action Hero 522(";:5'1%7‘)%90 520505003 | 520504702 | 925305200 | 520.5055-00
faleg from 52@?&7‘)‘;‘90 520505003 | 520504702 | 23505290 | 520505501
The who's 52:?_‘%%7[)%90 520-5077-00 | 520-5047-02 | 920805200 | 520.5055-01
Wt Royal o) | 520507700 | 520504702 520205220 | 520-5085-01
Guns N 52%‘:90 520:5077-00 | 520-5047-02 | 525805200 | 520.5055-01
Maverick 5230&%7[)%?0 520-5050-03 | 520-5047-03 | 929507500 | sp0500201 | §20510200 220 519308 Faddle Boat
Many Shelley's | 520507600 | 5206077-00 | 520-5047-03 520507500 | 520-5092-01
Baywatch ﬁg’éf‘z‘&g‘; 520-5126-02 | 520-5047-03 | 520597800 | sonsoo2-01 | S2051EED0 | SEOBIEEDO S
b | She® | oo | smomros | B | s | Sooiel | m0s [aminen

Miscellaneous Boards (Lamp Boards & Relay Boards) not listed above can be found in each individual game manual.

MMIMIAIAMIAININ

GAMES HEREON USE THE WHITE STAR BOARD SYSTEM™ (with the addition of the I/O Power Driver Board):

Game I/0 Power | CPU/Sound Disg. Power| Dot Matrix | Displa - OPTO. - | OPTO - OPTO. -
_Name | ! Driver Stereo upply Display Confroller | Transmifter | Receiver | Apllication
520-5080-00 ey 1an. . 520-5052-00 neE 520-5124-00 | 520-5125-00 | 5-Ball Trough
> Flioper . | 520-5137-00 | 520-5136-00 | 520-5138-00 | ™ypgy 35~ | 520-5055-01 § §ingie OPTO | Single OPTO | over Up-Kicker
Apolio 13 ght Board 0 0-0 04 & -0
ellaneo agne ertace egment Display & Light Bd 0 0-06 Relay Board
PC Board agnet Driver Board 0 0-0 0-5010-00
embrane Board 0 0-0
520-5080-00 ey . . 520-5052-00 e 520-5124-00 | 520-5125-00 | 5-Ball Trough
Golden Eye 2-Fliper | 520-5137-00 | 520-5136-00 | 520-5138-00 | "5 X35~ | 520-5055-01 | Single OPTO | Single OPTO | over Up-Kicker
ellaneo ght Board ag. Processo Driver Bd Relay Board
. PC Board 0 8-0 ough -08 0 00 0-5010-00
Table continued on the next page.
Appendix D:
A6 Board Type Table




APPENDIX D
Board Type Table

GAMES HEREON USE THE WHITE STAR BOARD SYSTEM™ (with the deletion of the Flipper Board)

Game I/0 Power CPU/8ound Dlsg Power | Dot Matrix Displa
Name Driver Mono upply Display Controller ot [ .
_ o ~ . _ -~ 520-5052-00 ~ R 520-5124-00 520 5125-00 5 Ball Trough
Twister 520-5137-01 520-5136-10 | 520-5138-00 128 X 32 520-5055-01 Single OPTO | Single OPTO | over Up- Kicker
Miscellaneous Light Boards Rela: Board
 PCBoards: ! 520-5145-01 through -07 5z —_
o depen dence 520-5137-01 | 520-5136-10 | 520-5138-00 5%023‘?%200 520-5055-01 g%%‘gg;‘;?g g%‘;ﬁ‘ggﬁg O‘f,‘gaﬂgﬁgggr
Mlscellaneous Light Boards Servo Mtr. Bd. 520-5082-00 | 520-5083-00 Alien Head
PCBoards:  520-5149-01 through -1 _ a Long Hop opto | Long Hop opTo Enter
" 520-5052-00 " 520-5124-00 | 520-5125-00 | 5-Ball Trough
Space Jam 520-5137-01 520-5136-10 | 520-5138-00 128 X 32 520-5055-01 Single OPTO | Single OPTO | over Up-Kicker
Mlscellaneous 2X 7-Segment Display Board
Boards: ~ 520-5183-00
The Star " 520-5137-01 | 520-5136-10 | 520-6138-00 | 325505200 | 520.5055-01 g%%@%é% v ra o‘tfraﬂ; rougn
ars [ mo
- Special E Mlscellaneous Relay Board
oards: __520-5010-00
1R ey 520-5052-00 . 520-5124-00 | 520-5125-00 | 4-Ball Trough | 520-5162-00
The Lost 520-5137-01 | 520-5136-10 | 520-5138-00 | “Jogx3p | 520-5055-01 | 5ingle OPTO | Single OPTO | over Up-Kicker] 2-Pos. Motor
World: J.P. Miscellaneous DC Relay Bd. Shaker Mtr. Bd. Sensor on
PC Boards: ___520-5066-00 __520-5065-00 _ Snagger Motor
~ x ~ . _ X 520-5052-00 - . 520-5124-00 520-5125-00 | 4-Ball Trough § 520-5155-00
The XFies  WC205137°01 | 520513610 | 520-5138-00 | 128X 32 \ 520-5055-01 | Single OPTO | Single OPTO | over Up-Kicker] 3-Pos. Motor
Miscellaneous 520-5082-00 | 520-5083-00 | File Cabinet _Sensor on
PC Boards: Long Hop opto | Long Hop opTo Enter File Cab. Motor
garanp | 52051701 | 520513615 | 520513800 | SBRE0R00 | 520505502 | SUTEERS | SR GRIO | over Up iker
Troopers Miscellaneous ~ 4X 7-Segment Display Board 520-5082-00 | 520-5083-01 L/R Orbit
PCBoards: . 520-5166-00 Long Hop orTo | Long Hop opTo| Lane Enter
- ~ ~ 5 . g 520-5052-00 . . 520-5124-00 | 520-5125-00 | 4-Ball Trough
gﬁ\%N'Qm 520-5137-01 520-5136-16 | 520-5138-00 108 X 32 520-5055-03 Single OPTO | Single OPTO | over Up-Kicker
Miscellaneous  Relay Board 520-5082-00 | 520-5083-01
PC Boards: _ __520-5010-00 Long Hop opto | Long Hop opTo Jump Ramp
LostIn 520-5137-01 | 520-5136-16 | 520-5138-00 | 520505200 | 520.5055.03 820 5175100 820 51740 O‘f/'gaL"JpT_ rough
Space Miscellaneous  Relay Board
| PC Boards: __ 520-5010-00
_ - " ~ . " 520-5052-00 5. ~ 520-5173-00 | 520-5174-00 | 4-Ball Trough
Godzilla 520-5137-01 520-5136-16 | 520-5138-00 108 X 32 ‘ 520-5055-03 Dual OPTO Dual OPTO | over Up-Kicker
Miscellaneous Shaker Mtr. Bd.
_PC Boards: ___520-5065-00 |
§20-5052-00 (Y. ¥ 520-5173-00 520-5174-00 | 5-Ball Trough
South Park 520-5137-01 520-5136-16 | 520-5138-00 | 128 X 32 ] 520-5055-03 Dual OPTO Dual OPTO | over Up-Kicker
Miscellaneous 520-5082-00 | 520-5083-01 | Kenny Under
PC Boards: Long Hop opto | Long Hop opto | Trough Enter
~ ~ " g 520-5052-00 -0y . 520-5173-00 | 520-5174-00 | 4-Ball Trough
Harley- 520-5137-01 520-5136-16 | 520-5138-00 128 X 32 520-5055-03 Dual OPTO Dual OPTO | over Up-Kicker
Davidson® Mnscellaneous Relay Board Shaker Mtr. Bd. Diode Board 520-5082-00 | 520-5083-01 | Motorcycle
PCBoards:  520-5010-00 /520-5065-00 _ 520-5146-00 Long Hop opTo | Long Hop opto Enter
) 520-5052-00 520-5173-00 | 520-5174-00 | 4-Ball Trough | 520-5155-00
%?g(r%re 520-5137-01 520-5136-16 | 520-5138-00 128 X 32 520-5055-03 Dual OPTO Dual OPTO | over Up-Kicker] 3-Pos. Motor
(NFL) Miscellaneous DC RelayBd. Relay Board  Diode Board [RalhSviNefeeil 2R 7o ViR iiogsteic o) I el Under- { _Sensoron
PCBoards:  520-5066-00 520-5010-00 _ 520-5146-00 isgrprciriv il (RIIREalsisKola el (ReleRalesXoiuc] MU N1 Goalie Motor
g . ~ ~ 520-5052-00 . . 520-5173-00 | 520-5174-00 | 4-Ball Trough | 520-5194-00
Sharkey's 520-5137-64 | 520-5136-64 | 520-5138-00 128 X 32 520-5055-03 § "pyyjal OPTO Dual OPTO | over Up-Kicker}l 4-Pos. Motor
Shootout Miscellaneous  Relay Board  Sol. Exp. Bd. Sensor on
PCBoards:  520-5010-00 _520-5192-00 ?-Ball Motor
" _ _ ~ 520-5052-00 50 | 520-5173-00 | 520-5174-00 | 4-Ball Trough
520-5137-01 | 5205196-16 | 520513800 | “5800570 | 520605503 | 52/0PTO | Dual OPTO | over Up-icker] 520-5194-00
High Roller 520-5082-00 | 520-5083-01 | BalLock Sensor on
Casino Long Hop opto |Long Hop opTo | g2 1oty va\)ll#enle
ee
Miscellaneous Dot Display (5X7) in Slot Mach. for UK ONLY> Sol- | £550.5196-00 | 520-5195-00 | Up/Dn Ramp Motor
PCBoards:  520-5197-00 enold Expander 64§ 3'Pos. OPTO | 3-Pos. OPTO | in Slot Mach.
. 1aa. . 520-5052-00 e 520-5173-00 | 520-5174-00 | 4-Ball Trough
Ausin 5205137-01 | 520-6136-16 | 520-5138:00 | *45005)0 | 520505503 | "5 iiGPTO | Dual OPTO | over Up-Kicker] 520-5212:00
owers™ " ulse-Stretcher
Miscellaneous Relay Bd. (X3) for UK ONLY> Sol che
nggi[qi___§?pﬁiqj 0-00 B"°I§,‘gg_x 13;2%30, Bd. 0OPTO on Spini-Me
. -~ 520-5052-00 ; . | 520-5173-00 | 520-5174-00 | 4-Ball Trough
Monopaly® 520-5138-00 | ™ipgy 3y | 520-5055-03 § 5 a/0PTO | Dual OPTO | over Up-Kicker
Miscellansous DC Relay Bd. Dot Display (5X7) in Elec. Sign [Nebirtwwbarsl IFGraL U IcE g s Bank
PC Boards: 520-5066-00 520-5197-00 520519200 ] 4-Pos. OPTO | 4-Pos. OPTO Door

Appendix D:
Board Type Table
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APPENDIX E

Generic Coil Cross-Reference Guide T i

STANDARD COILS FLIPPER COILS

GA-TURNG |Res. ($2) | SPI PART N2 | GA-TURNS |Res. (Q)| SPI PART N° GAUGE-TURNS Res, (Q) COLOR | 8P PART N¢
20-400| 1.0 Q [090-5021-00 24-940 t| 55 © 090-5036-00T 21-900 7 | not avaitable RED 090-5020-10T
22-500] 1.7 Q |090-5017-00 ' 090-5036-00B § 22-750/30-2600 | 2.6/920 @ |N/A 090-5011-00
22-600{ 2.2 © [090-5023-00 25-1240| 9.3 Q@ [090-5034-00 22-900 1 3.4 Q |YEL 090-5020-20T
23-700| 3.1 Q |090-5022-00 090-5044-00T . 090-5032-00T
23-750! 3.4 Q |090-5019-00 26-1200 7| 103 & 090-5044-00B 22-1080 4.3 @ |VEL/GRN 090-5032-00B
23-800 +| 36 @ 090-5001-00T | 27-1300] 14.2 @ [090-5003-00 | 23-620/30-2600 ¥|2.4/750 Q@ |N/A 090-5006-00
090-5001-00B | 27-1400] 14.7 @ |090-5015-00 | 23-700/30-2600 +|3.0/835 Q |N/A 090-5013-00

23-840| 4.0 Q |090-5005-00 090-5004-00T | 23-800/30-2600 ¥|2.8/90.5 Q [N/A 090-5012-00

27-1500( 163 Q

23-1200| 7.1 Q [090-5008-00 090-5004-00B 23-900 3.8 Q |GRN 090-5020-30
231,-765| 3.6 Q [090-5037-03 28-1050] 11.5 Q |{090-5046-00 23-1100 51 Q |ORG 090-5030-00
24-900| 5.0 Q |090-5002-00 29-2000/ 33.6 Q |090-5016-00 23-1500 44 Q |BLU 090-5062-00T
24-1570 95 Q |N/A 090-5025-00

NOTE: Ohm values may vary +/- .03 Q depending on meter calibration. 25-1800 13.8 Q@ |BLU/GRN |090-5041-00

+ Coil Part N%s ending with a "T* signifies the Diode is on the top of the lug; ...ending with a "B" signifies the Diode is on the bottom of the lug.
I These coils are dual-wound. Also Note: All Coil Part N% listed Do Not Include Coil Sleeves {must be ordered separately).

MAGNET COILS w/12" leads TRIP COIL8 (Miniature LUGLESS COILS
GA-TURNS |Res. (Q) | SPI PART N® | GA-TURNS |Res. (Q)] SPIPART N° | GA-TURNS |Res. () | SPI PART N® | GA-TURNS |Res. (Q)
22-650| 4.3 Q |090-5042-01 29-1000/ 15.2 Q |090-5059-00 | 33-1590| 59 Q |515-6916-00 GPI PART N2
24-780| 8 @ {090-5061-00 31-1500] 52.0 @ [090-5054-00 32-1250| 35 Q |515-6916-01 23-800| 36 Q@
201:-480] 2.9 @ [090-5064-02 | 32-1800]50.2 Q@ [090-5031-00 [Note: 33-1590 WHT & 32-1250 YEL _]090-5053-00
Flipper Coil Table ¥ 7
‘\eor | LOWER FLIPPERS d R UPPER FLIPPERS
GAME NAME Fippors. | 8P1 N© / GAUGE-TURNS / Color 8PI N2 / GAUGE-TURNS / Color
Ll LEFT RIGHT LEFT RIGHT
Laser War ¥ 0 22(???05/0;3_2200 SAME Not Used Not Used
Secret Service * 3 e 0 SAME Not Used S o0
090-5011-00 090-5013-00 090-5012-00
Torpedo Alley * 3 22.750 / 30-2600 23-700 / 30-2600 Not Used 23-800 / 30-2600
Time Machine # 2 g 0800 SAME Not Used Not Used
t These coils are dual-wound.
Playboy 35th Anniversary 1t 2 gggég?eé)f_ SAME Not Used Not Used
ABC Monday Night Football +1 2 So0.sua0%2 SAME Not Used Not Used

+ A very small % of these games used a 090-5020-20 coil which used a proto-type Solid State Flipper System. The two types of coils both

are 22-900 coils; the only difference being the addition of the 1N5404 Diode on the (-02) coils which was used in the Deger Design.

090-5020-20
Robocop 52.900 -YEL- SAME Not Used Not Used
Phantom of the Opera ) 90202020 SAME Not Used Not Used
Back to the Future /] gg_%gg?sé?_ SAME Not Used Not Used
The Simpsons )] 0 S22 SAME Not Used Not Used
Checkpoint 2 229.%(?8 ?$E2I?- SAME Not Used Not Used
Teenage Mutant Ninja Turtles 2 203?36500_28;33_ SAME Not Used Not Used
Batman 2 203538;)500_2((;);3'(\])_ SAME Not Used Not Used
Star Trek 25th Anniversary 2 2%9_(9)6500_2833_ SAME Not Used Not Used
090-5030-00 090-5020-30
Hook 2 23-1100 -ORG- 23-900 -GRN- Not Used Not Used
Lethal Weapon 3 2 22?10138%%3%_ SAME Not Used Not Used

A8
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APPENDIX E
Flipper Coil Table

GAME NAME

SPI N° / GAUGE-TURNQ / Color

QPI N° / GAUGE-TURNQ / Color

LEFT RIGHT LEFT RIGHT
Star Wars 2 22-10(?8065-3%%?((5)RN- SAME Not Used Not Used
Rocky & Bullwinkle & Friends 2 203?82)%0_28;3,8_ SAME Not Used Not Used
Jurassic Park 3 2039_8b500_28§3_ SAME Not Used zgﬂﬂggﬁgg%_
Last Action Hero 2 2%9-8_0%0-28F?£- SAME Not Used Not Used
Tales from the Crypt 8 | 201000 Vs ORN- SAME Not Used 251000 oL U GRN-
The Who's Tommy 3 . SAME 0510052t LSRN Not Used
WWF Royal Rumble 4 | 2.1080 VEL-GRN- SAME 251800 -BLU-GRN- SAME
Guns N’ Roses 3 22-1009£6%(Y):I352i9gRN- SAME 2??101(5)8?8)3%. Not Used
Maverick 8 | 22-1080 VEL-GRN- SAME NotUsed | 5o 080 VEL-GRN-
Mary Shelley’s Frankenstein 3 23.9101-88%(())-19(%- SAME Not Used 23?101383-%2%.
e W
5 | B | S0 | wouss | 05000
Apolio 13 2 | oo ton0ves RN SAME Not Used Not Used
Golden Eye 2 | oo tomn v RN SAME Not Used Not Used
Twister 2 gfggg ?$E2[?- 22-100980(;5:3%2I:E)G0RN- Not Used Not Used
iD4: Independence Day 3 22—10092?0{:3%%?8RN- SAME Not Used 203336500_28;33_
Space Jam t 2 22_?8%659353(2&» %%(_)é%%z_ové?j Not Used Not Used
The Star Wars Trilogy - Special Edition t | 2 | 55 9905052 00F SAME Not Used Not Used
The Lost World: Jurassic Park + 2 | 5000 - SAME Not Used Not Used
The X-Files 1 2 | e a0 N SAME Not Used Not Used
Starship Troopers 1 3 2%?(1)'1%003?6%)& SAME Not Used 22_(1)83659?23%%»
Viper Night Drivin’ D) . SAME Not Used Not Used
Lost In Space t 2 203??'15000396%({)(!_ 22_(1)8%059%%_0%2“‘_ Not Used Not Used
Godzilla 1 2 | 000032 00 - SAME Not Used Not Used
South Park 1 D) Q902030001 SAME Not Used Not Used
Harley-Davidson® 1 2 22_?83659323%},\]_ 2%??1%%390%& Not Used Not Used
Sterxtems 0P 3 oo S| 200050001 | SRt | e
3 | St | et | eeBeean | oy
High Roller Casino D) A A B A Not Used Not Used
Austin Powers™ 2 203936500?8338_ 203?(1)'150%396(?& Not Used Not Used
— 5 | SR | wvsed | gismmEe
+ Coil Part N%s ending with a "T" signifies the Diode is on the top of the lug (on the coil-winding side);
Coil Part N2 ending with a "B" signifies the Diode is on the bottom of the lugs.
Appendix E:
Flipper Coil Table A9
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APPENDIX F
Motor Specification Table

The following table only list games that used motors.

Part Numbers starting with "515-" will include the Wiring Harness & Connector.

Game Name Function Bpecifications Part N2
ABC Monday Night Football Goal Post Motor 2y A.C. 515-5222-00
y Nig Up/Down Movement 60 RPM CW
Organ Bowman Motor 24v
Phantom of the Opera Up/Down Movement 60Hz 3W 11 RPM COW 515-5256-00
Mag Wheel Motor D.C. (KEN) 041-5005-00
. (in Backbox)
ChECKPOInt Johnson Motor
Shaker (Vibrator) 041-5002-00
Teenage Mutant Ninja Turtles | SP"ing Pizza Ball Gear Motor v i-C: 515-5397-00
Bar Target Bowman Motor 24v
Batman Up/Down Movement 60Hz 3W 11 RPM CCW 515-5256-00
L B M
Swinging Target O o = 515-5534-00
Star Trek 25th Anniversary Transporter F/X Gear 'g"f/’ztoﬂfs&" AC. 500-5421-00
(for %%ﬂé%%rﬁgp F/X) 4%" Motor 12v 041-5014-00
. . Motor 2V v A.C.
Lethal Weapon 3 Spinning Light 4000 RPM CCW 041-5017-00
Bar Target Bowman Motor 24v
Up/Down Movement 60hz 3W 11 RPM CCW 515-5256-00
R2D2 Robot Bowman Motor 24v A.C.
Star Wars Left/Right Movement 22V RPM CW 515-5571-00
Death Star Bowman "G" Motor 24v A.C.
Rotation 60Hz 6 RPM CW 515-5570-00
. . Nell Log "Cutting Blade" Autotrol Model E Motor 24v
Rocky & Bullwinkle & Friends | foraiiBack Movemont 60hz 4W 3 RPM CCW 041-5023-00
T-Rex Multi Motor 5v D.C.
Left/Right Movement 041-5025-00
H T-Rex Bowman Motor 24v
Jurassic Park Up/Down Movement 11 RPM CW 041-5026-00
Johnson Motor
Shaker (Vibrator) 041-5002-00
Crane Multi Products Motor 12v D.C.
Last Action Hero Left/Right Movement #3312 OSC 041-5027-00
Shaker Johnson Motor (Vibrator) 10.5v D.C. 041-5029-00
10 AMP 2950 RPM CW -
Tombstone Bowman Motor 24v A.C.
T Up/Down Movement 6 RPM CCW 515-5900-00
ales from the Crypt 5
Shaker Johnson Motor (Vibrator) 10.5v D.C. 041-5029-00
10 AMP 2950 RPM CW
Mirror Bowman Motor 24v A.C.
Up/Down Movement 6 RPM CCW 515-5900-00
The Who’s Tommy Flipper Blinders 3%’21'5"20)‘” 041-5032-00
Spinring fieiane Motor D.C. 041-5033-00
WWF Royal Rumble Shaker Johnson Motor (Vibraton 19,V D-C- 041-5029-00
Maverick, The Movie Turning Paddle Wheel Mot 041-5036-00
Mary Shelley’s Frankenstein | | cfeamillead Servo Motor (94102) 041-5032-00
Cannon Bowman Motor 24v A.C.
Batman Forever Left/Right Movement B0Hz 3W 6 RPM CCW 515-6383-00
Rocket Bowman Motor 24v A.C.
Up/Down Movement 60Hz 3W 6 RPM CCW 515-6383-00
Moon Unit Multi Products Motor 24v A.C.
Apollo 13 Rotational Orbit 50/60Hz 3W 6 RPM GCW 515-6487-00
Johnson Motor (Vibrator) 10.5v D.C.
Shaker 10 AMP 2950 RPM CW 041-5029-00
Satellite Bowman Motor 24v A.C.
Golden Eye Left/Right Movement 60Hz 3W 6 RPM CW 515-6528-00
Table continued on the next page.
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APPENDIX F
Motor Specification Table

The following table only list games that used motors.

Part Numbers starting with "515-" will include the Wiring Harness & Connector.

Rotating Movement

20v D.C. 50/60Hz 85RPM CC/CCW

Game Name Function 8pecifications Part N2
Spinning Disc Muiti Products Motor 24v A.C. (041-5026-00)
Twister with Magnet 50/60Hz 3W 325 RPM CCW 515-6347-00
Backbox Fan Multi Products Motor 24v A.C. (041-5052-00) 515-6531-00
(Tornado Wind) 50/60Hz 3W 3600 RPM CW
. Alien Head Servo Motor
ID4: Independence Day Open/Close Movement (94322) 041-5045-00
. X-Wing Bowman Motor 24v A.C. (041-5058-00)
The Star Wars Trilogy - S.E. Left/Right Movement 60Hz 3W 10 RPM CCW 515-6383-01
Snagger & Center Link Multi Products Motor 20v D.C. (041-5059-03) 515-6715-03
Lift Up/Down Movement 9 RPM Non-Directional
The Lost World: J.P. ,
Shaker Johnson Motor (Vibrator) 10.5v D.C. 041-5029-00
a 10 AMP 2950 RPM CW
. X-File Cabinet Multi Products Motor 20v D.C.
The X-Files Lift Up/Down Movement 9 RPM CCW 041-5057-00
Haydon Switch & Instrument, Inc. Stepper Motor - .
Starship T Warrior Bug 12v D.C. 4.6W (041-5062-00), Series 36000: 515 6?94 00
arship Troopers Forward/Reverse Movement | 1.4'a (Non-Captive Shaft not incl.) HSI #36864-12 | Requires 7° Shaft:
(Unipolar) Travel per Step: .004 Step Angle: 15° |530-5503-00
Spinning Disc Multi Products Motor 24v A.C. (041-5046-00)
Lost In Space with Magnet 50/60Hz 3W 325 RPM CCW 515-6347-00
Godzilla Shaker o e psae o G & 041-5029-01
Shaker Johnson Motor (Vibrator) 10.5v D.C. 041-5029-01
. 10 AMP 2950 RPM CW
Harley-Davidson®
Motorcycle Autotrol 24v A.C. (041-5072-01) 515-7025-00
Lift Up/Down Movement 20 RPM CCW - -
Striker Xtreme (NFL) Lo et Multi #3590 12¢ D.C. (041-5075-00) 515-7071-00
’ Mystery Ball Hankscraft Motor Model-E 24v A.C. (041-5076-00)
Sharkey’s Shootout Rotating Movement 50/60Hz 3W 20 RPM CW 515-7095-00
Roulette Wheel Multi Products Motor 20V D.C. (041-5078-00)
Rotating Movement 17 RPM CCW 515-7153-00
iah i Haydon Switch & Instrument, Inc. Stepper Motor - -
H g Roller Casino Up/Dn. Ramp in Slot Mach. 12v D.C. 4.6W (041-5062-00), Series 36000: 515 6794‘0,9
Lift Up/Down Movement | 1.4"a (Non-Captive Shaft not incl.) HSI #36864-12 | Requires Shaft 44"
(Unipolar) Travel per Step: .004 Step Angle: 15° |530-5503-01
Time Machine Multi Products Motor 24v A.C. (041-5079-00)
Rotating Movement 50/60Hz 20RPM GCW 515-7141-00
i ™ Laser Beam Autotrol Motor 24V A.C. (041-5081-00)
Austin Powers Left to Right Directional 50/60Hz 4W 10RPM Bi-Directional 515-7171-00
Dr. Evil Target Hankscraft Motor Model-E 24v A.C. (041-5030-00)
Lift Up/Down Movement 50/60Hz 6RPM CCW 515-5900-00
Monopoly® Mini-Flipper (Waterworks) Multi Prod. Motor & Gear Box #7000 EX00159A 041-5083-00

No motors were used on the following games: Laser War, Secret Service, Torpedo Alley, Time Machine,
Playboy 35th Anniversary, Robocop, Back to the Future, The Simpsons, Hook, Guns N’ Roses, Baywatch,
Space Jam, Viper Night Drivin’, South Park.

+ Please Note: "-01" Shaker Motor is Not Compatible with old Shaker Motor 041-5029-00 (Shaker Motor Assy.
515-5893-00). THIS NEW MOTOR CAN ONLY BE USED IN NEW SHAKER MOTOR ASSY. 515-5893-01.

Appendix F:
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APPENDIX G
Part Number Prefix Classification Codes

. Electrical Source, Energy & Signal Converters
010- Transformers
031- Speakers .
090- Solenoids (Coils)

Il. Conductors, Connectors & Insulators
034- Line Cords
036- Cable and Harness Assemblies
041- Motors
045- Connectors gAII Types)
077- Lamp Sockets

lll. Circuits & Circuit Elements
100- ICs
110- Transistors
112- Diodes
121- Resistors
123- Resistors (Variable & Adjustable)
124- Re%ulators & Bridge Rectifiers
125- CAPS
140- Crystals
165- Light Bulbs
180- Switches
190- Relays

IV. Bolts, Screws, Nuts & Washers

231- Bolts
232- Screws (Pan Head)
HWH;

234- Screws

237- Screws (Misc.
240- Nuts (Misc.
242- Washers
244- Washers
246- Washers

V. Mechanical Components
249- Rivets
251- Pins (Dowel)
254- Stand-Offs, Spacers and Shims
260- Steel Ball
265- Springs (Extension)
266- Springs (Compression)
269- Springs (Washers - Belleville, Wave)
280- Grommets and Bushing -

lat, Round)
Split Lock
Lockers, External Tooth)

VI. Handles, Locks, Catches & Latches, Keys & Hinges
355- Handles, Locks, Catches & Latches and Keys
390- Hinges

VIl. Fabricated Parts (In-House Assemblies)
500- End Product (Systems and Models)
515- Sub-Assemblies
520- Printed Circuit Boards (PCBs)
522- Display Glass
525- Wood Parts
530- Screw Machined Parts
535- Fabricated Parts
545- Molded (Extruded) Plastic/Rubber Parts
550- Molded (Inserts)

Vill. Bulk Materials
600- Braided Ground Wire
601- Stranded Wire
602- Ribbon Cable
605- Sleeving (Shrink Tubing)
626- Foam Rubber

IX. Miscellaneous
705- Packing & Shipping ltems
820- Decals and Labels (Sets & Misc.)
830- Butyrate (Plastic Pieces)
900- Game Posters
960- EPROM (Raw Part)
965- EPROM (Programmed Part)

Appendix G:
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APPENDIX H
Playfield Inserts (Plastic Light Covers)

Patterns: STARBURST STARBURST STARBURST STARBURST STARBURST
STARBURST CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR

Nz
%//A\\\i 5/8" %) D
STIPPLE

550-5000-XX 550-5001-XX 550-5002-XX 550-5003-XX 550-5004-XX
STARBURST STARBURST PLAIN PLAIN PLAIN PLAIN
CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR

550-5005-XX 550-5006-XX 550-5007-XX 550-5008-XX 550-5009-XX 550-5010-XX

PLAIN PLAIN STIPPLE STIPPLE ROLLOVER WHITE STAR
CIRCULAR CIRCULAR CIRCULAR 1" SQUARE BUTTON BASE | (only in white)

12"

550-5011-XX 550-5012-XX 550-5048-XX 550-5019-XX 550-5026-XX 545-5015-00

STIPPLE STIPPLE STARBURST PLAIN PLAIN PLAIN
RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR

1-15" X 34" 1-V4" X 1-15" 2-14" X 1-1" 2-T4" X 1-1" 1-14" X 1-15" 2" X 2-15"
550-5018-XX 550-5051-XX 550-5044-XX 550-5049-XX 550-5050-XX 550-5063-XX
STARBURST STARBURST MINI BEVEL PLAIN BANANA
MINt SHIELD | LARGE SHIELD HOT DOG HOT DOG HOT DOG

C s DC 3 )

550-5024-XX 550-5025-XX 550-5020-XX 550-5021-XX 550-5022-XX 550-5023-XX

STARBURST STARBURST STARBURST STARBURST STARBURST STARBURST
ARROW-SMALL | ARROW-LARGE | ARROW-HEAD | ARROW-HEAD BULLET TRIANGLE

@

SMALL ; .

550-5013-XX 550-5070-XX 550-5014-XX 550-5015-XX 550-5016-XX 550-5017-XX

Note: The shapes and sizes shown above are not to scale. Some shapes may no longer be available in every color.

Instructions: Parts which may come in various colors (i.e. targets, some posts, playfield inserts, etc.) end in a 2-digit N® which correspond
to the color of that part. The "-XX" in Part N% which may come in various colors should be replaced with the desired 2-Digit
Ne. corresponding to the color desired. Not all colors may be available.

A . A R 0 0 R A R

2 Color N2 Color N® Color Ne Color Ne Color N2 Color

{+]
-00Q | Biack or Solid Clear | -03 | Amber -06 | Yellow -09 | Purple -12 | Fluor. Blue -15 | Luminescent
-01 | Clear -04 | Green -07 | Orange -10 | Fluor. Orange | -13 | Teal Green -16 | Gold
-02 Red -05 | Blue -08 | White -1 | Fluor. Green -14 | Gray -17 | Trans. Brown
SN
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APPENDIX | P

A DAR

OLOR AR
Stand-Up Targets e | Color
£ wgu e . -00 | Black
g "R" means Pkl
«Target -01 | Clear
Insert» is -02 | Red
reversed,
allowing -03 | Amber
for Rear -04 | Green
Mounted -05 | Blue
applica |on. 206 | Yellow
-0Q7 | Orange
. -08 | White
Take Note: ~09 TPurpis
1. For ltems A-E, for the Target Assembly use the "500-" SPI N< -10 | Fluor. Orange
For the Target Assy. with Rear Mount add "R" to “500-" SPI N%
For just the «Target insert» use the "545-" SPI N2, -11 | Fluor. Green
2. ltems A-E come in various colors. These targets may not be -12 | Fluor. Blue
available in every color. The "-XX" in should be replaced with the Toal G
desired 2-Digit N for the color desired described in the Chart . -13 | Teal Green
As of date of print, the following colors were used for Iltems A-E: -14 | Gray
-01 Clear (A, D); -02 Red (A, B, C, D, E); -03 Amber (D, E); -04 Green (A, B); 215 | Luminescent
-05 Blue (C); -06 Yeliow (A, C), -09 Purple (B, D); -11 Fluorescent Green (A, B, D).
3. See Section 3, Chapter 2, Go To Diagnostics Menu, for switches used | =16 | Gold
corresponding to the Switch Matrix Grid of this game.
N2 | STAND-UP TARGET NAME OPI PART N2 | N2 | STAND-UP TARGET NAME 8Pl PART N2
A Modular Stand-Up Target Narrow Assy. 500-6138-XX D Moduiar Stand-Up Target Round Assy. 500-6075-XX
Stand-Up Target Narrow (Insert) 545-6138-XX Stand-Up Target Round (Insert) 545-6075-XX
B Modular Stand-Up Target Square Assy. 500-6139-XX E Mod. Stand-Up Target 1" Spherical Assy. 500-6189-XX
Stand-Up Target Square (insert) 545-6139-XX Stand-Up Target 1" Spherical (Insert) 545-6189-XX
Modular Stand-Up Target Rectangle Assy. 500-6228-XX |NOTE: To receive the Targ%t A}ssy. with the « Target Insoert » o
C Stand-Up Target Rectangle (Insert) « Reversed » simply add a "R" at the end of the Part N%. See Side

545-6228-XX

Take Note:

View picture above to compare (dashed line shows target reversed).

+ Note: ltem 1A, is a riveted Sub-Assy. which includes the following items for reference:
A1— Stack Switch Radius End (180-5133-00), A2~ Washer 5/16" (242-5017-00),
A3— Rivet 1/8" 0 X 3/16" (249-5001-00) and A4— 1" Round Target (545-5456-XX).

A1— Stack Switch Radius End (180-5133-00), A2— Washer 5/16" (242-5017-00),
A3— Rivet 1/8" & X 3/16" (249-5001-00) and Ad— 1" Square Target (545-5470-XX).

1. For ltems 1-4, "single" components can be ordered.

2.  ltems 1-4 come in various colors. These targets may not be
available in every color. The "-XX" in Part N2 should be
replaced with the desired 2-Digit N° for the color desired
described in the above Chart.

3. For switches used corresponding to the Switch Matrix
Grid of this game, see Sec. 3, Chp. 2, ...Diagnostics.

N2 | STAND-UP (FLAT) TARGET NAME 9P1 PART N° | N° | OTAND-UP (FLAT) TARGET NAME | 8PI PART A2 |

" N 1 Note: Item 2A, is a riveted Sub-Assy. which includes the following items for ref :

1_| 1" Round Stand Up Target Assy. B00-B835-XX | o e o s Wachar e (12 5700
ORDERING ABOVE (ITEM 1) ASSY. PART N® WILL INCLUDE: "' A3— Rivet 1/8" o X 3/16" (249-5001-00) and Ad4— Rectangular Target (645-5145-XX).
1At  Switch & Target Assy. 1" Round 515-5966-XX 1" Sq. Stand-Up Target Assy. - .
1B Mounting Bracket 535-6896-00 3 1 g p_aly y 5 I 500 52:.32 XX
1C Switch Back Plate 535-6452-00 ORDERING ABOVE (ITEM 3) ASSY. PART N° WILL INCLUDE:
1D 6-32 X 34 HWH Swage (Qty. 2) 237-5976-05 3At Sw. & Target Assy. 1" Square 515-5162-XX
1E Switch Diode, 1N4001 112-5001-00 Items 3B-F are identical to 1B-F Same as 1B-F
1iF Foam Pad ’ 626-5029-00 t Note: Item 3A, is a riveted Sub-Assy. which includes the following items for reference:

4

| Narrow Stand-Up Target Assy.

[ 500-5857-XX

ORDERING ABOVE (ITEM 4) ASSY. PART N2 WiLL INCLUDE:

4A%

Sw. & Target Assy. Narrow
ltems 4B-F are identical to 1B-F

515-5967-XX
Same as 1B-F

2 [1"X 11" Stand-Up Rect. Target Assy. | 500-5321-XX
ORDERING ABOVE (ITEM 2) ASSY: PART N®WILL INCLUDE:
2Af Sw. & Target Assy. 1" X 112" Rect. 515-6027-XX
Items 2B-F are identical to 1B-F Same as 1B-F
ftem 2 Table Note continued in
the next column.
Al4

t Note: Item 4A, is a riveted Sub-Assy. which includes the following items for reference:
A1— Stack Switch Square End (180-5132-00),

A2-- Washer 5/16" (242-5017-00),

A4— Narrow Target (545-5210-XX).

A3— Rivet 1/8" o X 3/16" (249-5001-00) and

Appendix I:

Stand-Up Targets




GLOSSARY OF TERMS

A Followed after a number means "Amp." or Ampage in an expres-
sion relating to an electrical object. (e.g. 8A).

AC (Acronym) Alternating Current.
Adj. (Abbreviation) Adjustment(s).
Assy. (Abbreviation) Assembly.
Au. (Abbreviation) Audit(s).

Bd. (Abbreviation) Board.

BOT (Abbreviation) Bottom.

Brkt. (Abbreviation) Bracket.

Bridge Rectifier A configuration of a diode that allows current to
flow in one direction producing both positive and negative pul-
sating DC Voltages.

Color Coding See Appendix H or I, Plastic Part Color Chart or Sec-
tion 4, Chapter 1, Playfield - Plastic Posts & Spacers.

Combination (Combo) [Shot] Any variable pinball shot(s) made
successively.

Conn. (Abbreviation) Connector.

CMOS Short for COSMOS (Complementary Symmetry M.O.S.);
Comptementary Metal-Oxide Semi-Conductor.

CN (Abbreviation) Connector (e.g. CN5-P3).

CT (Abbreviation) Center.

DC (Abbreviation) Direct Current.

DT (Abbreviation) Drop Target(s).

DOTS (Acronym) Diode On Terminal Strip.

EB (Abbreviation) Extra Ball.

Eject Playfield surface device to kick ball back into play; Saucer.

EPROM (Acronym) Erasable Programmable Read Only Memory.
Can be erased using UV Light and re-programmed.

e.g. (Abbreviation) Latin- Exempli gratia. For Example.

EOS (Acronym) End-Of-Stroke (i.e. Switch for flipper).

F (Abbreviation) Fuse (i.e. F23).

GA-Turn Gauge & Turn describing the windings on a coil (e.g. 23-

800, 23 is the gauge of wire and 800 is the amount of windings.

G.l. (Abbreviation) General lllumination (Lamps).

HWH (Abbreviation) Hex Washer Head.

IC (Acronym) Integrated Circuit (As in after 24-Pin IC).

ID or I.D. (Acronym) Inside Dimension.

i.e. (Abbreviation) Latin- Id est. Thatis.

10 or I/O (Abbreviation) Input/ Output (e.g. /O Power Driver Bd.)
LT, Lt. or L. (Abbreviation) Left.

Laser Kick A coil/plunger used above the playfield to kick pinball
back into play.

LED (Acronym) Light Emitting Diode.
Loop [Shot] Continuously up a ramp and back to the flipper.
Lwr. (Abbreviation) Lower.

Orbit [Shot] From the left or right flipper around the back rail of the
playfield back to the flipper.

MB (Abbreviation) Magnet Board.

M-BALL or MBALL (Abbreviation) Multiball™ More than 1 ball in
game play.

MID (Abbreviation) Middle

Non-Reflexive See Reflexive.

No. or N2 or # (Abbreviation) Number

NPF (Acronym) No Probiem Found.

N.C. or NC (Abbreviation) Normally Closed.

N.O. or NO (Abbreviation) Normally Open.

NS (Abbreviation) Not Stuffed. (Use in Part Listings, Sec. 5)

OD or 0.D. (Abbreviation) Outside Dimension.

P (Abbreviation) Pin (e.g. CN5-P3).

PCB (Acronym) Printed Circuit Board

Glossary
of Terms

MO

P/F (Abbreviation) Playfield.

PIA LED (Acronym) Peripheral Interface Adapter Light Emitting Di-
ode.. This is a diagnostic LED on the CPU; it should not be lit
during normal operation of a pinball game.

Plumb Bob Tilt Weight on Tilt Assembly.

PPH (Abbreviation) Phillips Pan Head.

Pop(s) Another term for Turbo Bumper(s).

PPB (Acronym) Playfield Power Board ("Popcorn-Popping Bd.").
PREV (Abbreviation) Previous.

PSB (Abbreviation) Power Supply Board

RAM (Acronym) Random Access Memory. RAM can store input in-
structions and supply output information.

Reflexive/Non-Reflexive Reflexive—Solenoid Drive Transistor is
enabled directly by a switch closure on the (Relating to CPU
Boards) solenoid assembly (Ver. 1/2).
Non-Reflexive-—Solenoid Drive Transistor is enabled by the
CPU after reading a switch closure in the Switch Matrix (Ver.
3). Also note: All CPU Boards are backwards compatible (e.g.
Jurassic Parlk/Ver. 3 to Time Machine/ Ver. 2). Swapping a
Ver. 2 Board to a Ver. 3 is not possible due to the special sole-
noids section (i.e. Slingshots, Turbo Bumpers, efc.) changing
from REFLEXIVE to NON-REFLEXIVE on Ver. 3 Boards.

Relay An automatic switch operated by current in a coil.

ROM (Acronym) Read Only Memory. ROM cannot store input in-
structions but can supply output information. ROM can be pro-
grammed only once.

RMA (Abbreviation) Return Merchandise Authorization Number

RT, Rt. or R. (Abbreviation) Right; ("R" at the end of Target Assy.
Part N signifies Target Insert is Reversed.)

RO (Abbreviation) Rollover (switches).
Saucer See Eject.

Scoop A hole into the playfield. A metal scoop is in place to guide
the ball into the kick-back under the playfield.

Slam Tilt A switch which closes when the game is slammed into or
the Coin Door is slammed shut. Depending on adjustable set-
tings, will cancel game in play when the number of closures re-
quired is achieved.

SMB (Abbreviation) Shaker Motor Board.

Solenoid A coil used for Electro Magnetic devices such as relays,
flippers, slingshots, etc.

SSFB (Abbreviation) Solid State Flipper Board.

STEP Refers to the service switches on the coin door.
Sub-Assy. (Abbreviation) Sub-Assembly.

S-U or S/U (Abbreviation) Stand-Up ( targets).

TM (Abbreviation) Trademark

Transfer [Shot] Maneuvering the ball in play from one flipper to the
other. With flipper in the up position and the ball cradled by that
flipper one would activate the flipper button in a quick repetitive
manner to bounce the ball to the other side. Skilled players
can rebound the ball off the slingshot.

Tri-Ball Three balls in play.

TTL (Abbreviation) Transistor-Transistor Logic

Upr. (Abbreviation) Upper.

V or v (Abbreviation) Volt(s).

Ver. (Abbreviation) Version.

VUK (Acronym) Vertical Up-Kicker (Super or Standard).

X (Abbreviation) "Times" A multiplier; also used in dimensions.
X-Ball An undetermined number of ball(s) during game play.

Zener Diode A semi-conductor diode used for voltage regulation.
Application depends on reverse break-down voltage.

"-00B" "B" at the end of Coil Part Numbers signifies that the diode
is attached to the bottom of the lug.

"-00T" "T" at the end of Coil Part Numbers signifies that the diode
is attached to the top of the lug (the side nearest the coil-wind-

ing).

AlS



Parts Order Checklist Notes

Date Ordered

Part N°

Qty.

Description

Date Received
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STERN™PINBALL, INC. LIMITED WARRANTY

STERN PINBALL, INC., ("SELLER") WARRANTS ONLY TO THE INITIAL PURCHASER OF ITS PRODUCTS THAT THE ITEMS
LISTED BELOW ARE FREE FROM DEFECTS IN MATERIAL AND WORKMANSHIP UNDER NORMAL USE AND SERVICE
FORTHEWARRANTY PERIOD SPECIFIED:

PRINTED CIRCUIT BOARDS (GAME LOGIC): 2 MONTHS
DOT MATRIX DISPLAY BOARDS: 9 MONTHS

NO OTHER PARTS OF SELLER'S PRODUCT ARE WARRANTED.

WARRANTY PERIODS ARE EFFECTIVE FROM THE INITIAL DATE OF SHIPMENT FROM SELLER TO ITS AUTHORIZED
DISTRIBUTORS.

QELLER'S SOLE LIABILITY SHALL BE, AT ITS OPTION, TO REPAIR OR REPLACE PRODUCTS WHICH ARE RETURNED TO
SELLER DURING THE WARRANTY PERIODS SPECIFIED, PROVIDED:

1. SELLER I8 NOTIFIED PROMPTLY UPON DISCOVERY BY PURCHASER THAT STATED PRODUCTS ARE DEFECTIVE.
2. SUCH PRODUCTS ARE PROPERLY PACKAGED AND THEN RETURNED FREIGHT PREPAID, TO SELLER’'S PLANT.

THIS WARRANTY DOES NOT APPLY TO ANY PARTS DAMAGED DURING SHIPMENT AND/OR DUE TO IMPROPER
HANDLING, OR DUE TO IMPROPER INSTALLATION OR USAGE, OR ALTERATION. IN NO EVENT SHALL THE SELLER BE
LIABLE FOR ANY ANTICIPATED PROFITS, LOSS OF PROFITS, LOSS OF USE, ACCIDENTAL OR CONSEQUENTIAL
DAMAGES OR ANY OTHER LOSSES INCURRED BY THE CUSTOMER IN CONNECTION WITH THE PURCHASE OF A
STERN PINBALL, INC. PRODUCT.

WARRANTY DISCLAIMER

EXCEPT AS SPECIFICALLY PROVIDED IN A WRITTEN CONTRACT BETWEEN SELLER AND PURCHASER, THERE ARE NO
OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE.

CAUTIONS, WARNINGS & NOTICES

Caution
FOR SAFETY AND RELIABILITY, SUBSTITUTE PARTS AND EQUIPMENT MODIFICATIONS ARE NOT RECOMMENDED
(AND MAY VOID ANY WARRANTIES). USE OF NON-STERN PINBALL INC. PARTS OR MODIFICATIONS OF GAME
CIRCUITRY, MAY ADVERSELY AFFECT GAME PLAY, OR MAY CAUSE INJURIES. TRANSPORT PINBALL GAMES WITH
HINGED BACKBOX IN THE DOWN POSITION ONLY! ALWAYS TAKE GREAT CARE WHEN SERVICING ANY GAME.
ALWAYS READ THE SERVICE MANUAL BEFORE REPLACING OR SERVICING COMPONENTS. SUBSTITUTIONS OF
PARTS OR EQUIPMENT MODIFICATIONS MAY VOID FCC TYPE ACCEPTANCE.

Always Disconnect The Line VoHagé Before Servicing. Some Parts May 81ill Hold Current When Unplugged.

Warning

THIS EQUIPMENT GENERATES, USES, AND CAN RADIATE RADIO FREQUENCY ENERGY, AND IF NOT INSTALLED

AND USED IN ACCORDANCE WITH THE INSTRUCTIONS MANUAL, MAY CAUSE INTERFERENCE TO RADIO
COMMUNICATIONS. [T HAS BEEN TESTED AND FOUND TO COMPLY WITH THE LIMITS FOR A CLASS A COMPUTING
DEVICE PURSUANT TO SUBPART J OF PART 15 OF FCC RULES, WHICH ARE DESIGNED TO PROVIDE REASONABLE
PROTECTION AGAINST SUCH INTERFERENCE WHEN OPERATED IN A COMMERCIAL ENVIRONMENT. OPERATION OF
THIS EQUIPMENT IN A RESIDENTIAL AREA IS8 LIKELY TO CAUSE INTERFERENCE IN WHICH CASE THE USER AT HIS
OWN EXPENSE WILL BE REQUIRED TO TAKE WHATEVER MEASURES MAY BE REQUIRED TO CORRECT THE
INTERFERENCE.

RF INTERFERENCE NOTICE, CABLE HARNESS PLACEMENTS AND GROUND STRAP ROUTING ON THIS GAME HAVE
BEEN DESIGNED TO KEEP RF RADIATION AND CONDUCTION WITHIN LEVELS ACCEPTED BY THE FCC RULES. TO
MAINTAIN THESE LEVELS, REPOSITION HARNESSES AND RECONNECT GROUND STRAPS TO THEIR ORIGINAL
PLACEMENTS, IF THEY BECOME DISCONNECTED DURING MAINTENANCE.

Notices

THIS DOCUMENT AND THE DATA DISCLOSED HEREIN OR HEREWITH I8 NOT TO BE REPRODUCED (EXCEPT WHERE
NOTED), USED OR OTHERWISE DISCLOSED IN WHOLE OR IN PART TO ANYONE WITHOUT WRITTEN CONSENT OF
STERN PINBALL, INC.. WARNING: PRODUCTS IN THIS MANUAL, THE COMPANY NAME AND DEVICES AND THE
DESIGN OF THE MANUAL ITSELF, ARE PROTECTED BY FEDERAL PATENTS (AND PATENTS PENDING), DESIGN
REGISTRATIONS, TRADEMARKS AND COPYRIGHTS. ACTION WILL BE TAKEN IN THE EVENT OF INFRINGEMENT OR
IMITATION. THE RIGHT IS RESERVED TO CHANGE SPECIFICATIONS WITHOUT PRIOR NOTICE.

Own it all, MONOPOLY name and logo, the distinctive
design of the game board, the four corner squar
the Mr. Monopoly name and character, as well as
of the elements of the board and the game pieces are
trademarks of Hasbro for its property trading game
and game equipment. © 2001 Hasbro, Inc. All Rights
Reserved. Licensed by Hasbro Consumer Products,

a division of Hasbro, Inc.

© 2001 Manufactured by Stern" Pinball, Inc.
Portals, Icon Designs, logos, names, (,harao{e'r" & all
related indicia are trademarks of Stern™ Pinball, Inc. {

© 2001. All Rights Reserved.

"Multiball” is a registered trademark of
Williams Electronics Games, Inc. Used by permission.

PCB Schematics (Bection &, Chapter 4) by CES (Creative Elecironics & Software, Inc.) © 1996,
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Stern Pinball, Inc.™ |

2020 Janice Avenue | -,

Welrose Park IL 60160 | (
ph.70B3457700 | . —
fax TO8-345-1813 Sl = |

p:' AT rf{ 5 v 2

Visit our website for more current game information, Distribution Lists,
Articles, Contact Information, and check out Technical Support & Part
Qales for a whole lot more! HELP U8, HELP YOU! If you have any
suggestions, questions, need technical advice, find errors or have
comments, contact us through our website or simply call us!
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