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 .
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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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a
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-
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-1
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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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!
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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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» Coils Detailed Chart Table ......ccccuuueeiriiiiiiiiiiirrreniiicieninrnniinene e e DR. ©
» Coil & Flash Lamp Locations G Typical Coil WIKing .....ccooevvvmmmrereenneeirieriierccsnnnnnnee DR. @
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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: ;
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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:
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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.

‘
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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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2008

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:
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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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*  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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