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For Proper Operation of this Pinball
Game, four (4) Pinballs must be installed!
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Lower Magnet OPTO (Transceiver) Board Proper Connection IMPORTANT!
It is VERY IMPORTANT that the OPTO (Transceiver) Boards are

connected correctly to the Lower Amplifier Board (under the
playfield nearest the lower magnet) for this apllication.

The OPTO Board above the Playfield is the RECEIVER
s0-6775.00  SIDE (Sw. 24). The 2-Pin Connector should plug

res nssemsry directly onto the OPTO Amplifier Board at Conn. J2 !

(Top Side View)

601-5023-12
12" SPKR WIRE
with 045-5020-02
2-PIN A"
CONNECTOR

'RECEIVER
SIDE

The OPTO Board below the

e Playfield is the fTRANSMITTER
coremowvtine  SIDE (Sw. 24) and also has a
' SWITCHED GROUND (Q22) on

the I/O Power Driver Board. The
2-Pin Connector should get con-
nected to the Playfield Harness
(Z-Header) Conn. GREEN and
VIOLET-BLUE Wires. The GREEN

045-5004-02
1X2.093"
CONNECTOR

S00-6775-00
TRANSCEIVER

PCB ASSEMBLY

(side View)

MALE LUGS

2EA. 1BGA 601-5023-12

085-5021.09 12" SPKR WIRE rapeerreat.  Wire then should get connected to
|_| wime:  TRANSMITTER reeassemaly - J1 on the OPTO Amplifier Board !/
CONNECTOR SIDE ON LY

RECEIVER
SIDE

J2
J1
TRANSMITTER
SIDE
Green Wire
2-Pin
Z-Header

GRN /
VIO-BLU

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



Backbox PCB Fuses, ROMs, Bridges, Relays, P/F & Cablnef Fuses, Cab. Swdches

A

CAUTION:

For continued protection
against risk of fire, replace only with same

type of fuse having the same electrical rating!

QUICK REFERENCE FUSE CHART

Bo

% UK or Tournament

Solenoid
Expander
Board i

Tournament
Interface

ard I

GAMES ONLY

For more info., see Section 5,
Chp. 4, PCBs (Yellow Pages)

IDispIag Controller Bd. >|

The Display Controller has the Display
EPROM (Location: U5 / ROM 0).
This board is located behind the

128 X 32 Dot Matrix Display Board.

Find-1t-In-Front:

Dr. Pinball

b © “Memory Protect
LOC: DISPLAY POWER SUPPLY (P.S.) BOARD | Switch (Botiom)
F1 \ 34A 250v S.B. \ 90v DC High Voltage Display y, $ _
LOC: 1/0 POWER DRIVER BOARD e am— Volume Control & Service Switches
F6 | 7A 250v S.B. | 50v DC Primary High Power Coils/Flippers (on Power Box) |3 = | ggftggg"gé ‘r"f’.acgeeMseii’S,ﬁ% :aucc’;?gf’ 1,
F7 | 5A 250v S.B. | 20v DC Low Power Coils
F8 | 5A250v S.B. | 12vDC Logic Power (Sr?égrﬁ szgzacg)
F9 | 5A 250v S.B. | 12v DC Logic Power e
|F20| 4A 250v S.B. | 50v DG Magnets 4«4<{ THIS GAME ONLY | [ Jransformer on
F21| 3A 250v S.B. | 50v DC Coils i
F22| 8A 250v S.B. | 18v DC Controlled Lamps
F23| 4A250vS.B. | SvDC__Logic Intl-5 Amp 250v USA'8 Amp 250V
F24| 5A 250v S.B. 6.3vAC G.l. Lamps (BRN-WHT to WHT-BRN) Slo-Blo Fuse SI6-BIo Fuse |
F25| 5A 250v S.B. | 6.3v AC G.l. Lamps (YEL to WHT-YEL)
F26| 5A 250v S.B. | 6.3v AC G.l. Lamps (GRN to WHT-GRN) ROM TYPE on BD LOCATION | SIZE PART NUMBER ‘
F27| 5A 250v S.B. | 6.3v AC G.l. Lamps (VIO to WHT-VIO) CPU Sound U7 512K 965-0408-81
F28| 3A 250v S.B. | 24v AC Not Used / Spare CPU Game U210 1MB 965-0409-81
D CPU Voice ROM 1 u17 8 MB 965-0410-81
LOC: SERVICE (AC) OUTLET BOX (Cablnet Bottom) CPU Voice ROM 2 uU21 8 MB 965-0411-81
n/a | 8A 250v S.B. | 115v AC Main Fuse Line (Domestic or USA) CPU Voice ROM 3 U36 8 MB 965-0412-81
n/a | 5A 250v S.B. | 220v AC Main Fuse Line (International CPU Voice ROM 4 U37 8 MB 965-0413-81
P | 2 d p e DISPLAY Controller us 4 MB 965-0414-81
LOC: UNDER PLAYFIELD (near Flippers)
n/a | 3A 250v S.B. | 50v DC _Right Flipper (BLU-YELSRED-YEL)
n/a | 3A 250v S.B. | 50v DC Left Flipper (GRY-YELSRED-YEL)
n/a| 3A 250v S.B. | 50v DC Upr. Rt. Flip. (BLU-YELSRED-YEL)
For locations & more information on fuses, see Sec. 5, Chapter 2.
<« Display Power Supply Bd.

For Schematics

and/or

Component Parts on PC

Boards shown on this page,
review Section 5, Chapter 4,
Printed Circuit Boards

(The Yellow Pages).

ICPU/Sound Bd. Il w/ATMEL A|
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Il/O Power Driver Board V|

==+ All BRIDGES rated
35A @ 100V ***

+50v DC High

Current Coils
+20v DC Low
Current Coils

+/-12v DC
Sound /

Display / Logic

+18vDC
lllumination

+5v DC Logic
Voltage




4 4 7 7 4 FIND-IT-IN-FRONT: Dr. Pinball Section Explained S 4 4 4 #

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

VNNV How It Works RN\ NY Ty F|ashlamp Testing,

4 the Playfield
First, the operator / technician must enter the Service Menu Mode Power Inferlock
(for a complete description of the Portals™ Service Menu and ICONS 9W'*fi|h must be
Read! Section 3, Chapter 1). To get into the Service Menu Mode, pulled out.
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.
| - SRR AN .
RORANSH

Step 3: Select or activate the Icons by pushing the Black "ENTER"
Button.

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

Portals™ Service
Switch Set

Red

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
OF 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 (follow the questions & answer by using the Mini-Icons in the display).

= After entering Portals™, the MAIN MENU now appears with the

I:l d}" ﬁ "DIAG" lcon (GO TO DIAGNOSTICS MENU) flashing: press the
Black "ENTER" Button to activate this ICON. The DIAGNOS-

AUD JADT JIMETRESETTOURIELUIT| | TICS MENU now appears with the "SW" Icon (GO TO SWITCH

MENU) flashing; use the Red "LEFT" or Green "RIGHT"
|- CO TO DIACHOSTICS MEHU FAIH Buttons, until

= the "DR." Icon —_—
(DR. PINBALL)

E ! !. is flashing: «__ %ﬁﬂ*

COIL)LAHPFLASH| CLE |MORE MORE [EIOHJFUSES REUEUIT| MORE
|- LO 1O SHITCH HMEHU DIAG |- DE. PIHERLL DIAG
Press the Black "ENTER" Button to activate this ICON. The
DR. PINBALL MENU (Flow Chart Menus) now appeasrs witrr: the ﬁﬁ' Lﬂ Lﬁ m
COIL "DR." Icon flashing. Three (3) Icons, Coil "DR.", Switc
"DR." and Lamp "DR." are available for selection. Selecting a DF. | DF. PREVRUITHELF

Switch or Lamp Circuit needs to be diagnosed. After selection,
Dr. Pinball will now display a question or a procedure to follow
such as "Does the lamp turn on?" or "Check bridge rectifier
DF.
"NO" or "YES". You the operator/technician must respond by |DF. SHITCH FLOK CHART DF.
using the Red or Green Buttons to "SELECT" a Mini-Icon and

particular Icon will give you a choice of which specific Coil (any

and all coil assemblies such as Flippers, VUKs, Magnets, etc.), |! COIL FLOW CHART !

BR-20, if short replace.” When Dr. Pinball displays a question or E LHEULIJ ITtELF

requests a procedure, Dr. Pinball will expect a response such as

the Black Button to "ACTIVATE or ENTER" your selection. @ -

For Mini-Icons explanations & details, see the end of Section 3, W

Chapter 2, GO TO DIAGNOSTICS MENU, Dr. Pinball. DF. | DF. REVPUITHELF
DF. LAMP FLOW CHART DF.

e

Ner? Find-1t-In-Front:
Not,

DR. ©® Dr. Pinball |oF.|
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OPEN THE DOOR

If this display flashes, the game is indicating that CMOS RAM
memory (CPU Loc. U212) has been corrupted. This is caused
be either failure in memory (e.g. batteries are dead and/or faulty
RAM) or upon installation 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 Bd. (more details in Section 5, Chapter 4, PCBSs).

#2 AUTO LAUACH

OFERATOR ALERT!
COIL MALFUMCTION

This display is shown momentarily during Game Mode or
Power-Up to alert the operator of a coil malfunction (coil doesn’t
energize or coil fires a multiple number of times). 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.). This alert can also appear if a

switch associated with a coil (e.g. #16 Shooter Lane & #2 Auto Launch) is stuck closed (caused by a switch jam or
stuck ball); the CPU/Sound Board will activate the coil approximately ten times and if the switch remains closed,
the game will report this switch in Technician Alerts & will indicate the following display warning:

PLERSE CHECK
TECH REPORT

PORTALS->DIARG->TECH

If this Tech Report Alert flashes (along with an audible sound),
the game has detected faulty switches and/or missing pinballs.
Select the "TECH" Icon for information (review Technician
Alerts, Pages 24-25). For this Alert display to appear,
Standard Adj. 49, must be changed to POWERUP, COIN
DOOR or POWERUP AND COIN DOOR, the default is NEVER

(review Section 3, Chp. 4, GO TO ADJUSTMENTS MENU, Standard Adjustments, Page 44).

VNN cruDIP SWITCH SETTINGS WNNNNNN NN

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

-

=y

2

CN6Ig—@—g—E—.—E—B*E-x—m—x—wl

ps DEDICATED SWITCH IN
SHAMBLS  Emn-e e -

o

R286

==

R278

R295

202N

SAlDS & -8
AR EHAmp-S & =

C255

C247

| i—

H R279 R293 C248 c29
. S-S S-S &< s
§ R280 R292 C249
—AD= =AW= = ==
) @RZN mRZ% Q C250
I R282 R290 C251 U400
o O e ) T B i N AT W
CPU COUNTRY SETTING: | Pos. [P I- - - VaK:]
ON
USA  [riviviviviviviviy]
CPU COUNTRY SETTING: | Pos. [P I- - - VaK:] CPU COUNTRY SETTING: | Pos. [P I- - - VaK:] CPU COUNTRY SETTING: | Pos. [ I EEI- - VA :]
f ON |A ON AA ON Al A
Austria ot Siviviviviviy) France [orv" 1" Iviviviviv] Norway [orlvi” vl [viviviv]
CPU COUNTRY SETTING: | Pos. [P I- - - VaK:] CPU COUNTRY SETTING: | Pos. [P I- - - VaK:] CPU COUNTRY SETTING: | Pos. [ I EEI- - VA :]
H ON Al (AA ON |A A A ON |A A
Australia o'y " viviviyl  |_Gemany [or T Svivivivi Portugal [ore“Ivivivl IVI¥I¥]
CPU COUNTRY SETTING: | Pos. [P I- - - VaK:] CPU COUNTRY SETTING: | Pos. [P I- - - VaK:] CPU COUNTRY SETTING: | Pos. [ I EEI- - VA :]
H ON A ON A A A A H ON A A
Belgium = S*Jvvivivivl Greece %% " wivvy Spain orf v [vv] [vvlV]
CPU COUNTRY SETTING: | Pos. [P I- - - aK:] CPU COUNTRY SETTING: | Pos. [P I- - - VaK:] CPU COUNTRY SETTING: | Pos. [ I EEI- - VA :]
ON A A ON A ON A Al |A
Canada " yvivivivivl taly  fwvivivl Wiviviy) Sweden [orr """ [¥lvivlv]
CPU COUNTRY SETTING: | Pos. [P I- - - aK:] CPU COUNTRY SETTING: | Pos. [P I- - - VaK:] CPU COUNTRY SETTING: | Pos. [ I EEI- - VA :]
ON [A A ON A H ON AA
Denmark o "Ivivl vivivly, | Netherlands [oo 35" Viviviviy) | SWitzerland (o9t " Viviviv)
CPU COUNTRY SETTING: | Pos. [P I- - - VaK:] CPU COUNTRY SETTING: | Pos. [P I- - - VaK:] CPU COUNTRY SETTING: | Pos. [ I EEI- - VA :]
f ON |A| |A ON A ON AA A
Finland [ =% 5 " vivivivly | New Zealand | Z9Ree1" vivivi UK o[y [ | [vwlv]v]

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

DR. ©
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FIHIA CO TD DIACHOSTICS MEMU FRIE

SWITCH MATRIX GRID, DEDICATED SWITCHES & LOCATIONS

S |coil ﬁHF LASH] CLR HOHE
Ii'-ﬂ TO SHITCH MEHMU
4

In SWITCH MENU
also select:
tﬂl ACT |DED LHEU I.IITEEL J ACTIVE and
TED

SLITCH TEST SWITCH TESTS

ot N o2 N o: N o N o Il o a7 N a8 GROUND
Row GRN-BRN | GRN-RED | GRN-ORG | GRN-YEL | GRN-BLK | GRN-BLU | GRN-VIO | GRN-GRY | Ry BLK
(Return) CN5-P1 CN5-P3 CN5-P4 CN5-P5 CN5-P6 CN5-P7 CN5-P8 CN5-P9 INPUTS CN6-P1, -P11
: Caoinet Side N Below P REA Below PIr I Below i e Below P BN Below I ERX Bolow PP XA Bolow PIF B U206 JoouB on Cabinet Side
WHT-BRN LT HEAD | TOMBSTONE | LOWER BONUS VARL UPPER LEFT GRY-BRN i LEFT
BUTTON LEFT X INLANE - TARGET LEFT FLIPPER
CN7-P9 (UKONLY)| STAND-UP 1 POP LFT OPTO 1 POP OUTLANE CN6-P2 BUTTON
Sw_ Part Number: | 180-5160-00 5162 515516208 | 180-501508 | 500-6227-02 | See Sw. 41 Note | 180-5015-08 | 500-6227-02 Sw_ Part Number: 180-5160-00
B U400 Coin Door -PF X BelowPFF Below P/F JEP] Below PP M Below P/F M\ow pF | JIP u206 A Below Playfield
WHT-RED 4TH SUPER LOWER BONUS VARI- UPPER GRY-RED #2 LEFT
JACKPOT RIGHT X INLANE - TARGET RIGHT RETURN FLIPPERE.O.S
CN7-P8 | COINSLOT OPTO POP MID OPTO2 POP LANE CN6-P3 | (End-of-Stroke)
Sw_ Part Number: | 180-5204-00 See Sw. 18 Note | 180-5015-03 | 5006227-02 | SeeSw 42Note | 180-5015:03 | 500-6227-02 Sw_ Part Number: | 180-5149-00 on Flipper
U400 CoinDoor |RRN BelowP/F |REN Below PF |PXAl Below PIF Below P/F JEEX BelowP/F XN Below PF X BelowP/F | JEETEN U206 Y% on Cabinet Side
WHT-ORG 6TH 4-BALL TOMBSTONE LOWER BONUS VARI- UPPER LEFT GRY-ORG #3 RIGHT
TROUGH BOTTOM | XINLANE- TARGET BOTTOM FLIPPER
CN7-P7 COIN SLOT #1 (LEFT) POP RT OPTO 3 POP SLINGSHOT CN6-P4 BUTTON
Sw_ Part Number: | Future Use 180-5119:-02 | 515516208 | 180-5015:03 | 500-6227-02 | See Sw 43Note | _180-5015:03 | 180-5054-00 (x2) | | Sw. Part Number: | 180-5164-00 Doubled
U400 Coin Door Below PF | BelowP/F XN Below PF_JEN BelowP/F XN Below PF E2 BelowP/F XA BelowPF | JEETEN U206 IR Below Playfield
WHTEYEL | RiGHT ABALL LEFT SIDE RIGHT LOCK VARL RIGHT GRY-YEL #4 BIGHT
TROUGH SCOOP 1- TARGET FLIPPER E.O.S.
CN7-P6 | COINSLoT P SPINNER | ZXPRY ORBIT 0P VUK OUTLANE CN6-P6 | '(End-of.Stioke)
Sw_Part Number: | 180-5204-00 | 180-5119-02 | 180-5010-04 | 180-5183-00 180.5180-00 | 180511601 | 500-6227-02 Sw_Part Number: | 180-5149-00 on Fliooer
U401 CoinDoor [EEX Below PIF Below PF |1 Below P/F_JETd PR Below PIF Above PIF Below PF | JFFE U206 IR on Cabinet Side
wiraan| (ST [ a8 | mar [ scoor i Fage | aon | [emvern| SurEEEn
CN7-P5 DBA ] SPINNER VUK MIDDLE RAMP LANE CN6-P7 BUTTON
Sw_Part Number: | 180-5204-00 | 180-5119-02 | 180-5010-04 | 180-5183-00 180-5179-00 | 180-5190-28 | 500-6227-02 Sw_Part Number: |_Same as DS-3 above.
U401 CoinDoor |REN BelowPF |2 BelowPF BN BelowPF [N AvovePF BT BelowPF B inCabinet A BelowP/F | JHFTE U206 XA on Coin Door
WHTBLU|  LefT 4BALL | TOMBSTONE |  BEHIND MINI LQCK START RIGHT GRY-BLU | 6VOLUME
TROUGH PLAYFIELD RED BUTTON
CN7-P3 | consiot | \OSER 4 HEAD EeF BOTTOM BUTTON | SLINGSHOT CN6-P8 ((ln P o LEFT))
Sw_Part Number: | 180-5204-00 | See Sw 14Note | 5155067-06 | 5006227-02 | 180-5183-00 | 180-5178-00 | 180-5174-00 | 180-5054-00 (x2) | [Sw.Part Number: 180-5192-02
2N uso1 [EA ConDoor BEA BelowPF JBRX Below PF Above PIFJERY Above PIF Below PIF BB In Cabinet U206 on Coin Door
WHT-VIO 5TH 4-BALL SHRUNKEN LEFT MINI LEFT  [TOURNAMENT GRY-VIO | #7.SERV. CRED.
STACKING HEAD RAMP PLAYFIELD | JACKPOT GREEN BUTTON
CN7-P2 | COINSLOT OFTO OPTO MAKE CENTER LOOP START CN6-P9 ((In Test: RIGHT))
Sw. Part Number: Future Use See Sw. 15 Note | See Sw. 23 Note 180-5190-28 180-5183-00 500-6227-02 180-5174-00 Sw. Part Number: 180-5192-04
U401 JEN Cabinet Side BTN Below PP XN BelowPF JEPN Below PP ERN Above PIF BTN Below /P EX In Cabinet X} U206 JBEXA on Coin Door
WHT-GRY RT SHOOTER IDOL TOMBSTONE MINI LEFT PLUMB GRY-BLK | 8 BEGINTEST
BUTTON EYE PLAYFIELD BOB BLACK BUTTON
CN7-P1 (UKONLY)|  LANE OPTO 243 RIGHT ORBIT TILT CN6-P10 ((In Tost: ENTER))
180516000 | 180515700 | See Sw.23Note | 515516208 | 180-518300 | 500-6227-02 | See Sw. 56 Note : 180-5192-00
H D8-3

“s "

. 8 @\\‘

Pla g'ﬁeld A Switch Part Notes: ¥ Yen Coin Switch is 180-5091-00. Part Numbers

which start with 515- or 500- include the bracket, target, and/or housing.
Switches 14, 15, 18, 23, 24, 41, 42 & 43 Part Note: Transmitter & Receiver
OPTO PC Boards are used as Switches: Transmitter: 515-0173-00 (Sw. 14
& 15); Receiver: 515-0174-00 (Sw. 14 & 15); Transceiver: 500-6775-00
(Qty. 2/per) (Sw. 18, 23 & 24); Transceiver: 520-5234-00 (Sw. 41-43)
. X Sw. 56 Part Note: The Switch is comprised of a Hanger Bracket
= Switches above Playfield. 535.5319.00) and Contact Wire (535-7563-01) focated n the Cabinet,
. . Some Switch Diodes may be located under the playfield, in the Cabinet
= Switches below Playfield. or Backbox on Terminal Strips or Diode Boards and not on the assemblies.
= Switches not on Pla ylield. DOTS: Diode Qn T erminal S trip, see Sec. 5, Chp.2, Playfield Wiring.

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

(e ﬁLﬁ also select:

El) ALL Jrow | CoL PREVJRUITHELF| | TEST ALL LAMPS,
ROW & COLUMN
SIMCLE LAMP TEST  BAEE ™\ TEate

M Rl

FHIA CO TD DIACHOSTICS MEMU FRIE

GO TO LAMP MEHU
M

u17 H u16 3: uU15 4: u14 5: [:H uU12 H U1t :H u10
Row YEL-BRN YEL-RED | | YEL-ORG YEL-BLK | | YEL-GRN YEL-BLU YEL-VIO YEL-GRY
{Ground) J13-P9 J13-P8 J13-P7 J13-P6 J13-P5 J13-P4 J13-P3 J13-P1
1: Q33 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-BRN|  super SUPER SUPER SUPER SHOOT SUPER SUPER RIGHT
J12-P1_ | JACKPOT 2 MIL | JACKPOT 3 MIL | JACKPOT 1 MIL | JACKPOT 4 MIL AGAIN JACKPOT 5 MIL | JACKPOT6MIL | SPECIAL
2: Q34 #555 Bulb #555 Bulb #44 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #44 Bulb
RED-BLK LEFT 11DOL 21DOL 31DOL 41DOL 5 IDOL TOMBSTONE SCOOP
J12-P2 SPECIAL COUNTER COUNTER COUNTER COUNTER COUNTER 1 ARROW
3: Q35 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
REDORG| (R)IPLEYS | R(I)PLEYS | RI(PJLEYS | RIP(L)EYS | RIPL(E)YS | RPLE(Y)S | RIPLEY(S) | (rape If\IgFT)
4: Q36 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-YEL GRID GRID GRID GRID GRID GRID GRID GRID
J12-P4 B Ci A2 B2 C2 A3 B3 C3
5: Q37 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-GRN| LOWER LOWER LOWER SKILL TOMBSTONE | TOMBSTONE MILLION LOOP
J12-P5 | LEFTPOP RIGHT POP BOT POP SHOT 2 3 PLUS JACKPOT
6: Q38 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-BLU | VARI-TARGET | VARI-TARGET | VARI-TARGET | VARI-TARGET | VARITARGET | VARITARGET | VARI-TARGET | VARI-TARGET
J12-P6 SPECIAL EB ? (MYSTERY) SA. N.A. ROPE USTR. ASIA
7: Q39 #555 Bulb #44 Bulb #44 Bulb #44 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-VIO | TOMBSTONE PENGUIN ADVANCE RIGHT RIGHT VARI-TARGET
J12-P8 5 TOMBSTONE SPINNER JACKPOT LOCK RIPOFF ANTAR.
8: Q40 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #44 Bulb #555 Bulb
RED-GRY| CENTER LITE GATE UPPER UPPER UPPER TOMBSTONE | VARI-TARGET
J12-P9 JACKPOT HEAD OPEN LEFT POP RIGHT POP BOTPOP |i8 4 AFRICA
H #44 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
LEFT LIGHT COLLECT BIG- SUPER THE HEAD
SPINNER MULTIBALL LOCKS FOOTBONUS |  JACKPOT | ODDITORIUM KNOWS BOZO
#555 Bulb #555 Bulb #555 Bulb #44 Bulb #44 Bulb #44 Bulb #555 Bulb #555 Bulb
BONUS X BONUS X BONUS X BACKPANEL | BACKPANEL | BACKPANEL | TOURNAMENT START
INLANELEFT | INLANECTR | INLANE RT A B c BUTTO BUTTON
B N

9| Plagfield A

o
(rear view) | < Bhckpane
= Lamps above Playfield. Lamp Part Notes: #555 Bulb Clear = 165-5002-00. #44 Bulb Clear =
X 165-5000-44. See Section 4, Chapter 1, Parts Identification & Location,
= Lamps below Playfield. Pages 72-74 for more details on bulbs and corresponding sockets.
. Some Lamp Diodes may be located under the playfield, in the Cabinet or
Lamps 76, 77 & 78 are located = Lamps not on Playfield. Backbox on Terminal Strips and not on or with the Lamp Socket.

on the rear of the Back Panel. DOTS: Diode On Terminal §trip, see Sec. 5, Chapter 2, Playfield Wiring.
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In COIL MENU

B P4 EE | e
ADT JINSTRESET[TOURJOUTT il CLR MORE 81| CvC PREVUTITHELP| CYCLING
0 DIRCHOSTICS MENU FIRIE EUATID COIL MEMU SIMCLE COIL TEST L colL
A

COILS DETAILED CHART TABLE

ngh Current COiIS GI'OUP 1 Drive Driver Power Line Power Line Power Drive Transistor D.T.Control  Coil GA-Turn

Transistor Ouput Board Color Connection  Voltage Control Line Color Line Connect or Bulb Type
#1 |TROUGH UPKICKER 01 YEL-VIO | J10-P4/5 |50,DC| BRN-BLK | Js-p1 |26-1200 T
#2 |AUTOLAUNCH | YEL-VIO | J10-P4/5 |50,DC| BRN-RED | Js-p3 |23-800 U
#3 |VARIVUK a3 YEL-VIO | J10-P4/5 |50,DC| BRN-ORG | J8-P4 |24-940 O
#4 |LEFT RAMP DIVERTER Q4 Pé/v?er YEL-VIO | J10-P4/5 |50,DC| BRN-YEL | Jg-P5 |32-1800 O
#5 |RIGHT RAMP DIVERTER 05 | Driver | YEL-VIO | J10-P4/5 |50,DC| BRN-GRN | Jg-pe [3218000
#6 |LOWER LEFT POP 06| YEL-VIO | J10-P4/5 |50,DC| BRN-BLU | Jg-p7 |26-1200T)
#7 |LOWER RIGHT POP a7 YEL-VIO | J10-P4/5 |50,DC| BRN-VIO | Js-pg |26-1200T)
#8 |LOWER BOTTOM POP 08 YEL-VIO | J10-P4/5 |50,DC| BRN-GRY | Jg-P9 |26-1200 0
High Current Coils Group 2 Transistor_Ouput Board " Color ____Connection _ Voltage _Control Line Golor _LinG Gonnect _or Bulb Type
#9 |UPPER LEFT POP Q9 YEL-VIO | J10-P4/5 |50,DC| BLU-BRN | Jo-P1 |26-1200 O
#10 |UPPER RIGHT POP ato | YEL-VIO | J10-P4/5 |50,DC| BLU-RED | Jo-p2 |26-1200T)
#11 |UPPER BOTTOM POP Ey o YEL-VIO | J10-P4/5 |50,DC| BLU-ORG | Jo-P4 |26-1200 0
#12 |SCOOP VUK Q12 Pé/v?er YEL-VIO | J10-P4/5 |50,DC| BLU-YEL | Jo-P5 |24-940 O
#13 |LOCK KICKER Q13 | Driver | YELVIO | J10-P4/5 [50,DC| BLU-GRN | Jo-Pe |23-800 ©
#14 |UPPER RIGHT FLIPPER a4 o | pOLUYEL-3A | J10-P1/2 [50,DC| BLU-BLK | Jo-p7 |25-1400 O
#15 |LEFT FLIPPER (50v RED/YEL) | Q15 | CRY-AEL-38 | J10-P1/2 [50,DC| ORG-GRY | Jo-pg |22-1080 O
#16 |RIGHT FLIPPER (50v RED/YEL) | Q16 pDLUYEL-38 | J10-P1/2 [50,DC| ORG-VIO | Jo-pg |22-1080 0
Low Current Coils Group 1 Transistor_OuputBoard ' Golor | Gonnection _ Voftage _Conirol Line Golor_Line Conneet _or Bulb Type
#17 |LEFT SLINGSHOT Q17 BRN J7-P1 |20,DC| VIO-BRN | J7-P2 |23-800 U
#18 |RIGHT SLINGSHOT ais| BRN J7-P1_ |20vDC| VIO-RED | J7-P3 |23-800 O
#19 |AUX - IDOL MAGNET Q19 VIO-YEL-AUX- | J10-P3 |sovDC| RSfeg | J7-Pa 22650 O
#20 |AUX - HEAD MAGNET Q20 P(')/V(v)er VIO-YEL-AUX- | J10-P3 |s0vDc| OfEYRLt | J7.ps 22650 O
#21 |AUX - VARI RESET Q21 | Driver | ‘Bp-vicey | 910-P3 |sovnc| OFRFEENSe | u7-p7 325000
#22 |IDOL OPTO LED 2| o BRN J7-P1 |20,DC| VIO-BLU | J7-Ps [SYATGHED
#23 |TOP POST Q23 BRN J7-P1 |20vDC| VIO-BLK | J7-P9 261200 O
#24 |OPTIONAL COIL 024 RED J16-P7 | 5voc | VIO-GRY | J7-P10 | OPLSV
O e O OUp D .. O .. :‘.'. Po A,. € -: A. .. -.._:. : .. ‘ine :. .- : o ..: b De
#25 |[FLASH: LWR POPS/LWRLT X2 | Q25 ORG J6-P10 [20,DC| BLK-BRN | Je-p1 | /89 Bulb
#26 |FLASH: LEFT SPINNER s ORG J6-P10 |20,DC| BLK-RED | Je-P2 | #89 Bulb
#27 |FLASH: UPPER LEFT Q27 ORG J6-P10 |20,DC| BLK-ORG | J6-P3 | #906 Bulb
#28 |FLASH: HEAD Q28 P(')/V(v)er ORG J6-P10 |20,DC| BLK-YEL | Jo-p4 | #3906 Red
#29 |FLASH: VARI-TARGET Q29 | Driver ORG J6-P10 |20,DC| BLK-GRN | Je-P5 | #89 Bulb
#30 |[FLASH: UPRPOPS/RTRMP X2 |03 | o ORG J6-P10 |201DC| BLK-BLU | J6-P6 | 4B34mderr
#31 |[FLASH: RIGHT SPINNER Q31 ORG J6-P10 [20,DC| BLK-VIO | Je-P7 | #89Bulb
#32 |[FLASH: RIGHT RAMP LOWER | 032 ORG J6-P10 |20/DC| BLK-GRY | Je-Pg |#906 Bulb
Note: In Test Flash Lamps Menu ("Flash" Icon), Flashers tested are all Flash Lamps located between Q1-Q32 (This Game: 025-032)

Auxiliary (UK ONLY) Transistor OuptBoard | CGolof . Connadlion Volage Control Line Golor Line Gonnect  Coil GA-Turn
AUX 1: LEFT UP/DOWN POST Q1 | UK 3X BRN J7-P1  [20,DC WHT J2-P3  |26-1200 U
AUX 2: CENTER UP/DOWN POST | g2 | Irans. BRN J7-P1  |20DC|  RED J2-pg (231100 O

Driver 090-5030-00T
AUX 3: RIGHT UP/DOWN POST | @3 | Board BRN J7-P1  |20/DC ORG J2-p7  |26:1200 O

090-5044-00T
O Coil Note: U Either -00B or -00T can be used for coil replacements. B/T listed is preferable for easier diode access & may differ on game.

Find-1t-In-Front:
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COIL & FLASH LAMP LOCATIONS

"EED s DIFTTITIrsyyaazaaorrsssmrm
el Typical Switch Wiring & Schematic

(Column: Switch Drive Wire) (Row: Switch Return Wire)
GRN-XXX iocking Diote WHT-XXX
N.O. COM. NC.
Nermally Open Common Normally Closed
Switch Tyermina\ Switch Terminal Switch *ermina\

Dedicated Switch Schematic

Dedicated Sw. Inputs Ground
GRY-XXX BLK
N0. CO:M. 1?
Normally Open Common
Switch Terminal Switch Terminal

‘%ﬁ-

Typical Lamp Wiring & Schematic
i

%l

i |
==

YEL-XXX RED -XXX
18V GND
CcoL ROW

COMMON | ".____
ggj Diode
1N4001

Typical Coil Wiring

Anode (Non- | /ind004 Cathode
Banded Side) (Banded 8Side)

(4

|
|
|
|
|
|
|
|
11 Drive
| Transistor
|
|
"4

Power Suppl
Volfagg Py

LI II L LI II A

= Coils / Flash Lamps above Playfield.
= Coils / Flash Lamps below Playfield.
= Coils / Flash Lamps not on Playfield.

= Color of Mini-Mars of Flash Lamp Bulb.

Some Coil or Flash Lamp Diodes may be located under the playfield, in the
Cabinet or Backbox on Terminal Strips or Diode Boards and not on the assemblies.
DOTS: Diode On Terminal Strip See Section 5, Chapter 2, Playfield Wiring.

T Playfield A L

Coil Q24 is Optional. If either a Coin Meter, Token Dispenser or Knocker (all
optional equipment) is required, call Technical Support for more information,
1-800-542-5377 or 1-708-345-7700.

Find-1t-In-Front: ‘ % -
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Germany
Moscow,
Russia
Austria
Switzerland

South
America

FAAsriNeaLL, inc.§
ou rica | )
Qe ST
[ ] o Distibutor in i )

this country. i °

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 pinball needs.
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ALABAMA IOWA ___MISSOURI __|

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

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

Greater America Dist.
Kansas City (1)
1-816-531-4300

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

Franco Distributing
Montgomery (2)
1-334-834-3455

ARIZONA

Betson West
Phoenix
1-480-380-8857

Moss Distributing
Des Moines
1-515-266-6422

Atlas Dist. International
Indianapolis
1-317-786-6892

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
TDM Distributing
Williamantic

1-860-423-1403

FLORIDA
Birmingham Vending
Orlando (1)
1-407-425-1505
Brady Distributing
Miami [Miramar] (2)
1-954-874-1100
Orlando (1)
1-407-872-1666

Greater Southern Dist.
Smyrna
1-770-803-3040

ILLINOIS

Ametrican Vending
Elk Grove Village
1-847-439-9400
Atlas Dist. International
Elk Grove Village
1-847-952-7500
World Wide Distributing
Elk Grove Village
847-434-0400

Shaffer Distributing
Indianapolis
1-317-899-2530

United Dist., Inc.
Wichita
1-316-263-6181

AMA Distributors, Inc.
Metairie (1)
1-504-835-3232

Parts & Service Only:
New Orleans Novelty
New Orleans (2)
1-504-888-3500

MARYLAND

Betson Enterprises
Baltimore
1-410-646-4100

Parts & Service Only:

Weiner Distributing
Baltimore
1-410-525-2600

MASSACHUSETTS

Betson Ent. (NECO)
Norwood (1)
1-781-769-9760
Gekay Sales
E. Longmeadow (2)
1-413-525-2700

MICHIGAN

Atlas Dist. International
Wyoming (1)
1-616-241-1472
Cleveland Coin Machine
Livonia (2)
1-734-432-1040

MINNESOTA

Lieberman Music
Minneapolis (1)
1-952-887-5299

Moss Distributing

Richfield (2)
1-612-798-8030

Moss Distributing
Kansas City (1)
1-816-231-6600

Atlas Dist. International

Bhaffer Distributing
St. Louis (2)
1-314-645-3393

NEBRASKA 1-216-692-0960
Central Dist. Shaffer Distributing
Omaha Columbus (3)

1-402-493-5600

Cincinnati (1)
1-513-851-4100
Cleveland Coin

Cleveland (2)

1-614-421-6800

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

Greater America Dist. Macedonia (4)
Omaha 1-330-467-4850
1-402-553-2812 OKLAHOMA
NEVADA Galaxy Distributing

Tulsa
1-918-835-1166

Reno Game Sales
Reno (2)
1-775-829-2080

Betson Enterprises
Carlstadt (1)
1-201-438-1300

NEW JERSEY

Betson West
Portland
1-503-772-4567
Mountain Coin
Portland
1-503-234-5491

Jack Guarnieri
Service Co., Inc.
(Pinballsales.com)

Lakewood (2)

1-732-364-9900

Mountain Coin
Albuquerque
1-505-345-7706

Betson Enterprises
New Hyde Park (2)
1-516-354-4647
Syracuse (3)
1-315-437-2400

Bay Coin
Richmond Hill (1)
1-718-291-5757

Brady Distributing
Charlotte (1)
1-704-357-6284

NEW MEXICO

NEW YORK

Parts & Service Only:

NORTH CAROLINA

Operators Distributing
Archdale (2)

SpeciaH% Coin Products
ortland
1-503-786-9200
Toll-Free
1-800-987-4946

PENNSYLVANIA
Betson Enterprises
King Of Prussia (1)

1-610-265-1155

Pittsburgh (2)
1-412-331-8703
Cleveland Coin Machine
Pittsburgh (2)
1-412-920-1300
Roth Novelty (Superior)

Wilkes-Barre (3)

1-570-824-9994

SOUTH CAROLINA
Parts & Service Only:
Green Coin

Mrytle Beach
1-843-626-1900

1-336-884-5714

TENNESSEE

Brad&Disiribufing
emphis
1-901-345-7811
Green G.A.M.E.S.
Memphis
1-901-353-1000

TEXAS

Amusement Distributors
San Antonio (3)
1-210-225-3844

Betson Texas
Dallas (1)
1-214-638-4900
Commercial Music
Dallas (1)
1-214-741-6381

Discount Arcade Games

Crowley (1)
1-817-297-0440
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

UTAH

Mountain Coin
Salt Lake City
1-801-262-5494
Struve Distributing
Salt Lake City
1-801-328-1636

WASHINGTON

Mountain Coin
Seattle
1-206-682-5700

WISCONSIN

Pioneer Sales & Svc.
Green Bay (1)
1-920-336-5800

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

Lieberman/Viking Vend.

Menomonee Falls (2)

1-262-703-4168

CANADA
ONTARIO
Starburst Coin Mach.

Toronto
1-416-251-2122

BRITISH COLUMBIA
Parts & Service Only:
Can. Coin Machine

Burnaby (1)
1-604-420-4008

Parts & Service Only:

Pacific Vending
Vancouver (2)
1-604-324-2164

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.

N\ NN MM NN International Distributors Directory W NN N\N\N\N\N

GERMANY NEW ZEALAND SOUTH AFRICA

ARGENTINA
South Company
Mar Del Plata
54] 2234-95-5532
AUSTRALIA

Amusement Mach. Dist.

Matraville

61] 2931-6-6000
AUSTRIA

-
Parts & Service Only:

R. Rupp

Leibnl":z

43] 3452-8-6105

Parts & Service Only:

TAB
Ansfelden

43] 7229-7-8040

NAMUSCO
Brussels

2414-4596

[32]

Parts & Service Only:
Splin 8.A.
Liege

32] 4362-7677

JK Automater A/8
Thisted
9792-0925
ENGLAND
D

N D KIN

FINLAND

Pelika Ray-Oy
Espoo

35] 5894-370-2925

Avranches Automatic
Ducey
2338-9-6162
SFA
Paris
1532-6-8080

[33]

[33]

Find-I1t-In-Front:

ok.. Dr. Pinba

ADP Gauselmann
Espelkamp
[49] 5741-27-3384

Bergmann Int'l Gaming
Rellingen
4101-3-0240
Witten
2302-28-2540
MEXIM
Espelkamp
5772-4-9422
HOLLAND

[49]

[49]

Tecnoplay 8.A.
Saana[iJrino

39] 5499-0-1508
THE NETHERLANDS
JVH Gaming Products
Tilburg

[31] _1359-5-3200

Coin Cascade Ltd.
Christchuch

64] 3338-1411
Parts & Service Only:
Amco Machine Supplies
Auckland

64] 9846-7606

Vendcomatic
Oslo

47] 2291-8383
PORTUGAL
Jacinto & Marting, S.A.
Belas

1214-32-5624 or
1214-32-5638

35
35

0.D.A. Game Machines
Moscow

095] 219-2949 or
095] 219-8917

{

K & W Amusements
Port Elizabeth

27] 4148-4-3344 or
27] 4148-4-2940

Comercial Cocamatic
Coslada (Madrid)

34] 9167-1-6980
Parts & Service Only:
Sente, 8.A.
Madrid

34] 9154-1-7112

Bjuvia Fritid AB

Bjuv
46] 4238-6900

Novomat, A.G.
Harkingen
6238-8-8961

[41]

UNITED KINGDOM

Electrocoin

London, England
44] 2089-65-2055
Parts & Service Only:

Electrocoin Aftersales
Cardiff, S. Glamorgan

[44] 2920-45-0345

Note: From inside the
US, use prefix 011-.

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

Normal Line:

110v AC - 125v AC @ 60Hz

Domestic
use an 8amp 250v Slo-Blo Fuse.

AVG OPERATION MAX OPERATION

CURRENT: 2.8AMP
WATTAGE: 329w

CURRENT: 8AMP
WATTAGE: 940w

use an 8ampP 250v Slo-Blo Fuse.

High Line: 218v AC - 240v AC @ 50Hz
Export AVG OPERATION MAX OPERATION
use 2x 5AMP 250v Slo-Blo Fuses. CURRENT: 1.8AMP CURRENT: 5AMP | 8AmP*  El9and
(*England & Hong Kong use an 8awp 250v S/B Fuse.) WATTAGE: 41 2W WATTAGE: 1 145W 1832W* 5,?’;% FLlfee
Low Line: 95v AC - 108v AC @ 50Hz / 60Hz
Export Japan Only AVG OPERATION MAX OPERATION

CURRENT: 2.6AMP

CURRENT: 8AMP

WATTAGE: 264w

WATTAGE: 812w

TRANSPORTATION NN\ NN\ \\ GAME DIMENSIONS NN\ \N\\\NY

BEFORE TRANSPORTIG

< | |
SECURE BACKBOX
@ @ (75"

To reduce the possibility
of damage, observe ALL
precautions whenever
transporting the game.

Read & follow Section 1,
Chapter 1, Pinball Game
Set-Up Procedures, and
How to Secure the Backbox
for Transporting. Remove
the legs and secure the game
within the transporting vehicle.

SAVE AND RETAIN ALL
PRINTED INFORMATION
INSIDE THE CABINET !

/////

Height 56" Width 31"

Depth 31"
Approx. Unboxed Weight:
270lbs. (+/- 10)

Boxed Weight:
Wt. 2901bs. (+/- 5)

CAUTION

At least 2 people are
required to move and
maneuver this game.
Use proper moving
equipment & extreme
care while handling!

DR. @®

ToPS™ +4/," T The overall Front / Back Height
dimensions include the added 4"
with the Leg Levelers turned all

the way in.

3

i

*PLEASE NOTE:

Back Height *

If the optional ToPS™ Kit is
installed, the ToPS™ Display
will add another 4 '/»+" to the
overall Back Height for a total
of 79 /2"

28"

Ceiling Height Requirement:
O An additional 1" is required
for the rotation () of the Backbox
to the upright position.

The complete Back Height
~ S required with ToPS™

23%"

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.

With the Leg Levelers turned all
the way out (not recommended),
an additional 1%" should be
added to the respective Back or
Front Height dimensions.

474" -

R

%, Display and rotation:
R, 81 "

35"4"

<_O Front Height

3"

Leg Length is: 304"

Find-It-In-Front:
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Use the below Coils Detailed Chart Table in conjunction with Sec. 5, Chp. 1, Backbox I/O Power Driver Board
Detailed Wiring Diagram (I/O Board Connectors J6, J7, J8 & J9) and Backbox Board Layout Wiring Diagram:

COILS DETAILED CHART TABLE

ngh Current COiIS GI'OUP 1 Drive Driver Power Line Power Line Power Drive Transistor D.T.Control  Coil GA-Turn

Transistor Ouput Board Color Connection  Voltage Control Line Color Line Connect or Bulb Type

#1 |TROUGH UPKICKER a1 YEL-VIO | J10-P4/5 |50,DC| BRN-BLK | Jg-p1 |26-1200 U
#2 |AUTOLAUNCH Q2 N YEL-VIO | J10-P4/5 |50,DC| BRN-RED | Jg-p3 |23-800 ©
#3 |VARIVUK Q3 YEL-VIO | J10-P4/5 |50,DC| BRN-ORG | J8-P4 [26-1200 0
#4 |LEFT RAMP DIVERTER 4 Pc|>/v?er YEL-VIO | J10-P4/5 [50,DC| BRN-YEL | Js-p5 |321800 U
#5 |RIGHT RAMP DIVERTER 05 | Driver | YEL-VIO |J10-P4/5 50,DC| BRN-GRN | Jg-pe [321800 0
#6 |LOWER LEFT POP 6| YEL-VIO | J10-P4/5 |50,DC| BRN-BLU | Jg-p7 |26-1200 T
#7 |LOWER RIGHT POP a7 YEL-VIO | J10-P4/5 50,DC| BRN-VIO | Jg-Pg [26:1200 O
#8 |LOWER BOTTOM POP a8 YEL-VIO | J10-P4/5 |50,DC| BRN-GRY | Js-P9 |26-1200 U
High Current Coils Group 2 Transistor Ouput Board " Color ____Connection _ Voltage _Control Line Golor _LinG Gonnect _or Bulb Type

#9 |UPPER LEFT POP Q9 YEL-VIO | J10-P4/5 50,DC| BLU-BRN | Jo-p1 [261200 O
#10 |UPPER RIGHT POP a0} YEL-VIO | J10-P4/5 |50,DC| BLU-RED | Jo-p2 |26-1200 T
#11 |UPPER BOTTOM POP Y o YEL-VIO | J10-P4/5 |50,DC| BLU-ORG | Jo-p4 |26-1200 0
#12 |SCOOP VUK Q12 Pé/v?er YEL-VIO | J10-P4/5 |50,DC| BLU-YEL | Jo-P5s |23-800 O
#13 |LOCK KICKER 013 | Driver | YEL-VIO | J10-P4/5 [50,DC| BLU-GRN | Jo-pe |23-800 ©
#14 |UPPER RIGHT FLIPPER o] o | poeUXEL-38 | J10-P1/2 [50,DC| BLU-BLK | Jo-p7 |25-1400 O
#15 |LEFT FLIPPER (50v RED/YEL) | Q15 | (CRY-YEL-38 | J10-P1/2 |50,DC| ORG-GRY | Jo-Pg [22-1080 O
#16 |RIGHT FLIPPER (50v RED/YEL) | Q16 poLU-YEL-3A | J10-P1/2 [50,DC| ORG-VIO | Jo-pg |22-1080 O
Low Current Coils Group 1 Transistor _OuputBoard ' Golor | Gonnection _ Voflage _Conirol Line Golor_Line Connet _or Bulb Type

#17 |LEFT SLINGSHOT Q17 BRN J7-P1_|200DC| VIO-BRN | J7-p2 |23800 O
#18 |RIGHT SLINGSHOT a8 BRN J7-P1_|20.DC| VIO-RED | J7-p3 |23-800 T
#19 |AUX - IDOL MAGNET Q19 VIO-YELAYX. | y10-P3 |s0vDC| PH8ig | J7-Pa 22850 O
#20 |AUX - HEAD MAGNET Q20 P<I>/v(v)er VIO-YEL-AUX. | y10-P3 |50.DC| OREBYRLto | J7-pe 22650
#21 | AUX - VARI RESET Q21 | Driver | BOYGi5ALK | J10-P3 |s0.Dc| OFEGHNIO | y7.p7 3218001
#22 |IDOL OPTO LED 022 v BRN J7-P1  |20sDC| VIO-BLU J7-pg | SERTCHED
#23 |TOP POST Q23 BRN J7-P1  |20sDC| VIO-BLK J7-pg |26-1200 O
#24 |OPTIONAL COIL 24 RED J16-P7 | 5voc | VIO-GRY | J7-P10 | OPLSV
0 : 0 oup jistor Ouput Board i Sonnection  Voltage Control Line Golor Ling Gonnect  or Bulb Type

#25 |[FLASH: LWR POPS/LWR LT X2 | Q25 ORG J6-P10 |20,DC| BLK-BRN | Je-p1 | #89Bulb
#26 |[FLASH: LEFT SPINNER o ORG J6-P10 |20,DC| BLK-RED | Je-p2 | #89Bulb
#27 |[FLASH: UPPER LEFT Q27 ORG J6-P10 |20/DC| BLK-ORG | Je-p3 |#906 Bulb
#28 |[FLASH: HEAD Q28 Pé/v?er ORG J6-P10 |201DC| BLK-YEL | Je-P4 |#906 fed
#29 |FLASH: VARI-TARGET 029 | Driver ORG J6-P10 |20DC| BLK-GRN | Je-p5 | #89Bub
#30 |[FLASH: UPRPOPS/RTRMP X2 | Q30| o ORG J6-P10 |20,DC| BLK-BLU | Je-Pe | #89 Bulb
#31 |[FLASH: RIGHT SPINNER Q31 ORG J6-P10 |20,DC| BLK-VIO | Je-p7 | #89Bulb
#32 |[FLASH: RIGHT RAMP LOWER | Q32 ORG J6-P10 |20/DC| BLK-GRY | Je-pg |#906Bulb

Note: In Test Flash Lamps Menu ("Flash" Icon), Flashers tested are all Flash Lamps located between Q1-Q32 (This Game: 025-032)

Auxilia () ansistor Ouput Board _ Color Connection  Vollage Control Line Golor _ Lt Connect  Ca
AUX 1: LEFT UP/DOWN POST Q1 | UK 3X BRN J7-P1 |20DC|  WHT J2-p3  |26-1200 O
AUX 2: CENTER UP/DOWN POST | Q2 g’fi"',‘esr- BRN J7-P1_ |20.DC|  RED J2-pg |23-1100 0
AUX 3: RIGHT UP/DOWN POST | 03 | Board BRN J7-P1_|200DC|  ORG J2-p7  |26:1200 O

090-5044-00T
O Coil Note: U Either -00B or -00T can be used for coil replacements. B/T listed is preferable for easier diode access & may differ on game.

Section 5
Page 100
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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) Pl
included with your New Pinball Game,

continue with the below procedures: 5

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,
I/O Power Driver Board, and the Display Power
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.

With the Playfield Glass Removed:

2. Remove all shipping tie downs, shipping
blocks, packing foam, etc., if present. READ
ALL PRINTED INFORMATION! Shipping
Instructions and/or Decals describe warnings,
cautions, and/or important information specific
to the game. SAVE ALL IN CABINET!

After Set-Up

Sec. 1

ot fo scratch the Black
Firssh o arry of the Legs

If pinballs were already installed into the Ball
Trough (under the arch), remove them before
performing the following step. ***Pinballs can
fall out and away from the playfield ***

3. Raise the playfield and rest it against the
Backbox. See the illustration "Easy Access
Service System - 2 Positions" on Page 4.

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

o=
ALWAYS STORE THE MAN PINBALL_INC.
INFORMATION SHEETS IS 1-800-B42-837T;

5. Make sure the proper amount of pinballs are CAENET WaNNOT UsiNo. sl e
installed (Amount of balls are always specified
on decal attached to the lock down assembly and at the top of the inside cover).

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. Start with the Leg Levelers turned all the way in (1.25"
from floor to bottom of leg), depending on the condition of the floor, adjust the Leg Levelers as required until
the game pitch is 6.5°, determined by the Bubble Level.

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

The playfield incline affects difficulfg of play. Use the recommended
incline; Game difficulty is best varied using game adjustments.

With the Coin Door Open:

7. |f 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
Name Test" Menus to test components on the game).

8. If desired, adjust Game Pricing, Standard and/or Custom (see Section 3, Chapter 4, GO TO ADJUSTMENTS
perCE: 'The MENU and Section 3, Chapter 5, GO TO INSTALLS MENU to adjust Game Difficulty, 3- or 5-Ball Play, Home
frpwance s, or Tournament Settings, Novelty, Add-A-Ball, etc.).

a horizontal

position.” "This
appliance is
not to be
cleaned by a
Water Jet."

After Set-Up

Section 1, Chapter 1
Page 1
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Pinball Game 8et-Up Future Reference

Open up the Printable Version in

both 8-1/2 X 11 & 11 X 17.

CAUTION: At least 2 people are required to move and maneuver game.
Use proper moving equipment & extreme care while handling. Pinball game is 260lbs (+/- 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

1. Before unpacking box, lay the

box flat on its side with
“TRUCK THIS SIDE ONLY”
facing the floor.

Remove
2 Bolts
per Corner

4. Atthis point DO NOT CUT
STRAPPING (You want fo
keep the Backbox secured in
the down position). Loosen
and remove the 8 Leg Bolts
(use 5/8” Socket Wrench)
and set aside.

7. Carefully set the game down

on the FRONT LEGS. Care
should be taken...Game is
heavy, two (2) people are
recommended for this and
the following step.

Note “Top™
Position

2. Slide game out using the
Black Nylon Strapping as a
handle.

5. Lift game into an UPRIGHT
POSITION (Coin Door
Facing Up).

8. Using supports or two (2)
people, prop the rear of the
cabinet up and install REAR
LEGS. Secure tightly.

E—

3. Remove the Four (4) Ident-
ical Legs with Levelers
from the carton and set
aside. (SAVE! all packing
materials and information
sheets related to this pinball
until Set-Up is complete.)

(6 8
(

6. Install FRONT LEGS using
the bolts removed from Step
4. Secure tightly. Take care
not to scratch the Black
Finish on any of the Legs.

9. Cut BLACK NYLON
STRAPPING. CAUTION:
Strapping will SNAP, protect
your eyes! Use extreme
care when using a utility
knife or scissors.

Section 1, Chapter 1
Page 2

-
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Pinball Game Set-Up Future Reference Continued

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

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.

After Set-Up

14,

_ After the BACKBOX is in

the UPRIGHT POSITION,
locate the 5/16” HEX KEY.
While inserted, rotate KEY
with a 3/4 turn until latched
& locked.

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 roll into the
Quthole Ball Trough.

B Cash Bux
Hcontains Spa
[WParts B

Belicve It or Not/)

12. The next step you
will remove the
PLAYFIELD
GLASS & BACK
GLASS to access
the inside of the
cabinet &
- Backbox.

Shooter
Rod

Plunger
Button

Coin Door
Lock

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 uniock the Back Glass to
gain access to the White Star Board System.

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.

15.

Remove the PINBALL GAME MANUAL (stapled to
side of the left wall of the cabinet). Review Section 1,
Chapter 1, which describes how to lift the playfield to
access the Flumb 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...).

Section 1, Chapter 1
Page 3
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How to Secure the BackJd@for Transporting

For more Backbox details & part numbers, see Section 4,

Step 2. Chapter 1, Backbox Assembly, Pages 60-61.

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

S Ensure Cables do not

tep 3. bind,cloinch or are being
pulled tight. Hand-Feed
out with Backbox so

The top of the Backbox will Cables are not tight.

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

\§‘

N

B

Leg Leveler Adjustment

Attach the four (4) Leg Assemblies to cabinet corners with the eight (8) leg bolts provided .
— T

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

View the bubble in the level provided on the right side

wood rail.
A
Bubble Level Bubble Adjust the front or rear levelers as necessary to cause
the wood rail the bubble to float between the two (2) black lines.
Sheater Lane Bubble
' should be i i
between Use a pinball to roll down the center of the playfield for Leg Leveler
the 2 black side-to-side leveling. t;]uerr;ve;/y al
=T | YOUR PLAYFIELD PITCH IS NOW AT 6.5° AS

REQUIRED FOR PROPER GAME PLAY!

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

FITITITIIIIIIIIIIIIIIIIIIIIIIAIIIAAIIAAIAIALILLL_ 4
Easy Access Service System - 2 Positions
With the front molding & glass removed, carefully lift the playfield (take care when using the Bottom Arch to hoist).

Position 1

When lifted high enough, the Playfield Support

Slide Brackets (Fig. 1A) can be seen and can clear .

the cabinet front (Fig. 1B). At this time, pull the play- Fig. 1A -~ Fi. 1C
field toward the front of the cabinet, checking that the ( e 9-

{

1
Fig./:B e
ek

After Set-Up

rest the playfield on the Playfield Support Slide
Brackets at the front channel of cabinet (Fig. 1C);

mechanical components clear the cabinet front, then :
AN Support Slide Brackets

Position 2

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).

Slide & Pivot
Support Brackets T

-

Section 1, Chapter 1 Ty
or Not¥/

Page 4 “Believe It
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Game Operation & Features

Qtart of Game Features

8tarting a Normal Game

Insert coin(s). The game generates a sound for the
first coin & for each subsequent coin with the display
indicating the number of credits posted. Press the
Start Button and a start-up sound is produced, and
the posted credits are reduced by one. Subsequent
players can be added (up to 4 can play!) by pressing
the Start Button before the end of ball 1 (with
sufficient credit in the game).

The display now indicates the player or # of players
selected from the total depressions of the Start
Button. The display indicates the ball in play, and a
ball is served to the Shooter Lane. An introduction is
shown followed by Skill Shot Graphics and/or instruc-
tions. Pressing the Start Button after ball 1 of any
player will start a new game (if credits are available),
but only if the Start Button is depressed for 2-3
seconds. This delay is to avoid accidental "re-starts"
of a game. Note: Any partial credit remaining during
game play after the end of ball 1, or power down, will
be eliminated.

8tarting Team Play (Doubles!)

This option is adjustable with Standard Adj. 50, Team
Scores (Default = NO). If Standard Adj. 50, Team
Scores is changed to YES, then Team Play will be
made available. Team Play only works in a 4-Player
Game. The totals for Players 1/ 3 (Team 1? & Players
2 /4 (Team 2) are then displeged individually as well
as the combined score for BOTH TEAMS.

8tarting Tournament Play with -m@ps

T PINEALL SYSTEM

This Pinball Game is TOPS™ (Tournament Pinball
System) Ready. Optional Tournament equipment &
hardware (sold se, arate{’y) is rezuired. Review
Sectio_nf3,, Chp. 7, GO TO TOURNAMENT MENU, for
more info!

Unlike a "Normal Game", the Tournament Game is
started by depressing the Tournament Start Button
(located on the Front Molding, if installed). If adequate
credit(s) are posted and a Tournament is started via
Portals™ (select the "TOUR" Icon in the Main Menu),
the Tournament Start Button will flash. Any adjust-
ments or installs changed will not be in affect. Starting
a Tournament Game defaults to preprogrammed
Tournament Rules (e.g. No Extra Balls, Specials or
Bonus Credits are awarded); however, starting a
Normal Game after a Tournament Game will then
revert back to any unique adjustments or installs
performed previously. During and End of Game
Features operate in the same manner (differences in
adjustment defaults are present).

Game Operation
& Features

During Game Features

Feature Mode & Combination Shots

Features are lit on the playfield and started by
completing certain shots (e.g. completion of Target
Banks, Orbit(s), Ramp(s) and/or any combination of
the shots).

Multiball

Multiball is started after completion of certain features
(amount of balls used depends on game rules).

Replay Feature

Replay awards are given as the player exceeds a High
Score Level during game play. This can be adjusted
with Standard Adj. 3, Replay Award (Default =
CREDIT). Players exceeding the High Score Levels
can receive: CREDIT, EXTRA BALL, or SPECIAL.
Adjust to NONE if a replay award is not desired.

End of Game Features

Game Endings

When all player(s) have played all balls (including any
Extra Balls), the game ends. If power is interrupted
during the course of a game, it will end that game (see
Starting a Normal Game). Closure of the Plumb Bob
Tilt Switch according to the number of tilts set,
Standard Adj. 15, Tilt Warnings (Default = 01) 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).

Match Feature

At the end of each ball, earned bonuses are collected.
At the end of the last ball of a game (including any
extra balls, if applicable), earned bonuses are col-
lected, then the system produces a random 2-digit
number (a multiple of 10; 00 to 90). Matching the last
2 digits of the player’s score with this number awards a
credit. In Std. Adj. 13, Match Percentage (Default =
8%) 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
achieved a Special Feature (if given) the player may
enter 3 Initials. In Std. Adj. 29, 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: Standard Adj. 31, Custom Message (Default
= ON) can be displayed during the Attract Mode; enter
letters in the same fashion.

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

Section 2, Chapter 1
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Auto Percentaging

This game is equipped with Auto Percentaging, Standard Adj. 01, Replay Type (Default = AUTO, adjustable).
The Replay Percentis automatically adjusted, Standard Adj. 02, Replay Percentage, or you can set a Fixed
Replay 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, Standard Adj. 03, Replay Award (Default = CREDIT). With the
Autopercentage Feature, if the actual replay percent- age is higher or lower than that desired, the game will
automatlcally adjust for the new recommended percentage score(s). You may choose to make a different
"score-to-beat" adjustment; this is done by utilizing Standard Adi. 04, Replay Levels. For more details with
Adiustments, see Section 3, Chapter 4, GO TO ADJUSTMENTS MENU: also, see see Section 3, Chapter 5, GO
TO INSTALLS MENU for further customization of your Pinball Game.

Instruction Card

Below is a COPY of the Game Instruction Card (SPI N°: 755-5181-00 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.

(Hint: COPY & CUT along the dotted line and fold in the center to keep the "COPY" sturdy.)

For more detailed game rules, visit our website @
www.SternPinball.com and click on the
"Ripley's Believe It or Not!®" or "Game Archive"
Pop Bumper Link.

FOLD
HERE
OBJECT: Join Robert Ripley on his quest to visit the A D
seven continents of the world and collect strange objects. (2 LACR AT (0
VISIT CONTINENTS: Shoot the ball into the Variable Push Target to
) visit continents. Watch the display for instructions on collecting items.
Click on TEMPLE CODE: Shoot the ball into the Temple ( Center Ramp ) to turn on
card to lights in the Tic-Tac-Toe panel on the playfield. Completing any 3 in a row
will give you the indicated reward.
open the MULTIBALL: Shoot for the Shrunken Head until LOCK is lit on the Right
Instruction Ramp. LOCK 2 balls by shooting the right ramp. After 2 balls are
Card f LOCKED, start Multiball by shooting for the Shrunken Head.
el el JACKPOTS: While in Multiball, shoot for the ramps and the side loop shot.
printing. SUPER JACKPOT: After 2 Jackpots are collected, Super Jackpot will light
on the upper side shot.

Section 2, Chapter 1

Page 6

RIPLEYS LETTERS: Collect R-I-P-L-E-Y-S Letters by collecting objects while
visiting continents.

HINT: Collect all 7 R-I-P-L-E-Y-S Letters to visit the Mystery 8th Continent!

® Ripley's Entertainment, Inc. All Rights Reserved. SPI PART N&: 755-5181-00 USA

Game Operation
& Features

;Beheve It or NOOI



Service Switch Set (Red, Green & Black Buttons) Access & Use

The Service Switch Set provides access for three (3) Inside Coin Door If Coil &

functions available for your use. They are Volume ; . Fashlamp Testing,

Menu, Service Credits Menu and Portals™ Service the Playfield

Menu. All are accessed separately depending on which Power Interlock

colored button (Red, Green or Black) is pushed first. Qwikilr(;dmusi be
pulled out.

The Memory
Profect Switch is
disabled when the
Coin Door is open
(required for 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 "VOLUME" 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.

€ 09§

Set between 0-31; 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 "SERVICE CREDITS" Button first, adds
Service Credits (will not affect your audits as "paid"” credits).

This is useful for the technician to test games in regular play without
affecting the game audits. Each depression adds 1 credit; up to 50
credits can be applied. Std. Adj. 16, Credit Limit, determines this,
however, it can be changed from 04-50; for details see Chapter 4 of
this Section 3. Once your credits are added, this menu will
automatically exit a few seconds after the last button depression.

*0dju| NUB"**

Note: This function is disabled if Standard Adjustment 30, 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.).

Pushing Function 3, Portals™ Service Menu

Black1st  Pushing the Black "BEGIN TEST" Button first, enters the
\__) Portals" Service Menu. Once in, navigate through all menus
! 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 lcons & Menus in detail. Read! Read! Read!

- Portals™ Service

Section 3, Chapter 1 e
Not/, Menu Introduction

Page 8
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Portals™ Service Menu Introduction

Important: The Dual Switch Bracket holds the Playfield Power Interlock & Memory Protect Switches. It 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. |t 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 disabled 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 previous and 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. After
Power-Up, push down the Black "BEGIN TEST" Button to begin. Looking at the display you will momentarily see
"Service Menu" with a satellite flying from right to left pulling a banner "Portals©m" followed by the MAIN MENU:

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 (GO TO DIAGNOSTICS MENU) flashing:

[ | yrem il

AUD J ADT JIMETRESETTOUERRLUTT
FHHIA CO TO DIACHOSTICS MEHLU FRIN

As the operator views the Menu Screen(s), the wore Hore symbols indicates that there are more Icons 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" Icons 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. The "HELP" Icon & "?" Mini-Icon provide explanation of ICON usage in the Menu where the "HELP" Icon
or "?" Mini-lcon was selected. View QUIT THIS SESSION (Exiting the Portals™Service Menu) at the end of this
chapter (reference Section 3, Chapter 1, Portals™ Service Menu Introduction).

The chapters in this section, which coincide with the MAIN MENU, will also provide more detailed information.
Use both the manual and the display to help customize, troubleshoot and/or diagnose faults, if any.

Portals™ Service
Menu Introduction

Section 3, Chapter 1
Page 9
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Portals™Service Menu Example

This example will demonstrate activation of /cons 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, and Sub-Menu will be covered sequentially with their
explanation & function. If the operator "gets lost", select and activate the "PREV" Icon until the display indicates
MAIN MENU. For more help on Button Usage, select & activate the "HELP" Icon or "?" Mini-Icons.

T TITITIITIIITIVI I I I I I I I I IV I I I I I I II4
EXPLANATION & USAGE OF COMMON LARGE & MINI-ICONS USED IN VARIOUS MENUS & SUB-MENUS:

Select and activate to:

E E] Move LEFT or RIGHT, select previous / next or
move backwards / forwards.
DECREMENT (-} or INCREMENT (+) displayed
(=f 23
m mm E |8 value or select previous / next.
FMOFRE MOFE PREL UIT m EEE' RUN (or activate) selected test or coil
: * PULSE coil.
These non-selectable  Select and activate Select and activate Select and activate m E?gé"ﬁﬁ?fehﬁﬁéﬁ {:sl::v%gu f’g%; L?‘;gﬁ Tsr ‘Jﬁéﬁ@&
selecied Manu only he . _ to retumn to the fo QUIT, exits & to view HELP
there are MORE Iconsto  PREVIOUS Menu. returns to the Screens of the
the LEFT or to the RIGHT Attract Mode. current Menu*. * Help Note: An explanation of each Mini-lcon at that menu level
available for selection. will cycle continuously. To exit a dfsg.'a&/ where no Mini-Icons are
%) available for selection, pressing any 'on will exit the display.
®
=lExample:
(AP After entering Portals™, the MAIN MENU now appears with the "DIAG" Icon (GO TO DIAGNOSTICS MENU)
il flashing:
||
jn B .

[

AUD J ADT JIMETRESETTOUERRLUTT
FHHIA CO TO DIACHOSTICS MEHLU FRIN

Press the Black "ENTER" Button to activate this ICON. The DIAGNOSTICS MENU now appears with the
"SW" Icon (GO TO SWITCH MENU) flashing:

WE%?

=<
®
J
c
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-t
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Press the Black Button to activate this ICON. The SWITCH TEST MENU now appears with the "TEST" Icon

(SWITCH TEST) flashing:
HCT JDED |F'HE|.||:!|]IT HELP

2l SLIITCH TEST Ehal

Press the Black "ENTER" Button to activate this icon. The Switch Test Display now appears.

=LIITCH TEET

A4 M DRAW PREWGUTT 3

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-Icon; 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" Icon when a switch is not closed, will give the
generic switch schematic as shown below.

LPU-SHD

To exit any display where there are no Mini-lcons (Schematics or Help Displays), press any button to return to
the previous Menu.

While in Switch Test or Active Switch Test, the Flipper & Start Buttons are deactivated (because they can be
part of these tests). 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 "<<" or ">>" Mini-Icon is activateqd,
the display will go to (slip between) the previous tests (Active & Dedicated Switch Tests). Use either the Red or
Green Button to select the "PREV" Mini-Icon. Press the Black "ENTER™ Button to return to Switch Test Menu.
To exit out of this Sub-Menu, select and activate the "PREV" Icon in the Menu. The DIAGNOSTICS MENU now
appears with the "SW" Icon (GO TO SWITCH MENU) flashing. Go through other Diagnostics selections or exit.

To exit the Portals™Service Menu, select & activate the "QUIT" Icon (see the next page).

Portals™ Service
Menu Introduction
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QUIT THIS SESSION (Exiting the Portals"Service Menu)

In the MAIN MENU and in all SUB-MENUS, if the "QUIT" Icon or "QUIT" Mini-lcon is selected and
activated, the Portals

™

Service Menu Session will be exited and returned to the Attract Mode.

DIRG

AUD

g | fl]

HOT JIM=TIRESET|T OUFE

2UIT THIS S5ES5I0H

The game will go into the same Power-Up Routine as if turning on the game. Upon Power-Up, the CPU Game
Code & Display Code versions with Check-Sums are shown, followed by the Location ID & Game ID Numbers
and Alerts, if any (see Section 3, Chapter 2, GO TO DIAGNOSTICS MENU, Technician Alerts).

The below Problem / Solution Table was designed to answer some common problems frequently asked.

Problem / Solution Table

PROBLEM

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

SOLUTION

e Check the Service Switch(es) (Red, Green & Black Buttons) for loose connections or bad Ground.
o Check the associated wiring harness to/from the CPU/Sound Board, Connector CN6.
e Check CPU/Sound Board for possible failure.

All Service Buttons (Red, Green

and Black) appear nonfunctional.

o Check the Service Switches wiring harness for poor or no connection and/or broken wires.

The Green Service Button in
the Attract Mode will not enter
the SERVICE CREDITS MENU
to add Service Credits.

e 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. .
o Check the Service Switches wiring harness for poor or no connection and/or broken wires.

The Display "blanks out."

Check the Dot Matrix Display for loose wiring harness for poor or no connection and/or broken wires.
Check F1 (3/4A Fuse) on the Display Power Supply Board. Refer to Section 5, Chapter 4,
SCHEMATICS & TROUBLESHOOTING.

Icons "scroll” along continuously
in the MAIN MENU.

e Check for a stuck switch on the Green Button.

o |f the Service Switch Set and/or the Coin Door was replaced, ensure the Locking Mechanism on the
Green Button was 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 Icons in
the SWITCH TEST MENU.

e 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. Refer to Section 3,
Chapter 2, GO TO DIAGNOSTICS MENU, Switch Test.

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

o 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 Icons appear
non-functional in the PRINTER
MENU(S).

e If no printing equipment is connected, the "-" Icon, "+" Icon and "RUN" Icon will appear not to function.
Refer Section 3, Chapter 3, GO TO PRINTER MENU.

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

If there is no other test under this Menu, the "<<" & ">>" Mini-Icons will appear not to function. The
remaining /cons should function as normal. Note: If there is no "Go To (Game Name) Test(s), the
"GAME NAME" Icon will not invoke another display.

The display returns to the
ATTRACT MODE exiting the
Service Session after a
FACTORY RESET.

e This is normal. After a FACTORY RESET, the Service Session is automatically exited. Refer to
Section 3, Chapter 6, GO TO RESET MENU, Factory Reset.

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

Ensure the POWER INTERLOCK SWITCH is pulled out (see the start of this Chapter).

In ADJUSTMENTS MENU, with
the Coin Door CLOSED,
adjustments are not getting
changed as desired (using the
Flipper & Start Buttons).

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 "LEFT" to decrease / decrement (-) or
Green "RIGHT" Button to increase / increment (+) the volume.

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.

Section 3, Chapter 1
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Chapter 2 of 7

Go To Diagnostics Menu

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).
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 Name’
Tests) may be used for troubleshooting. All Icons and there usages are explained throughout this chapter in order.

Important: Upon Power-Up (Game Reset) or opening the Coin Door watch the Display for any Alerts.*

If this display flashes, the game is indicating that CMOS RAM memory
(CPU Loc. U212) has been corrupted. This is caused be either failure in
uPE" THE DDDH memory (e.g. batteries are dead and/or faulty RAM) or upon installation
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 Bd. (more details in Sec. 5, Chp. 4, PCBs).

COIN DOOFR IS OFEN This flashing display is shown immediately upon opening the Coin
PLAYFIELD HIGH POLIEFR | Door as areminder that 20v/50v DC power to the playfield is disabled.
DISARELED BY All electro-mechanical devices (such as Coils) cannot be tested with

the switch pushed in. PULL OUT the Power Interlock Switch ONLY if
COIN DOOR INTERLOCK you're in a Testing Menu requiring power. See Access & Use in
Chapter 1 of this Section for the location of this switch. Closing the Coin Door will automatically reset this switch.

This display is shown momentarily during Game Mode or Power-Up to

OFERATOR ALERT! alert the operator of a coil malfunction (coil doesn’t energize or coil fires ‘c'_,"
#2 AUTOD LAUHCH a multiple number of times). OPERATOR ALERT! works by monitoring +
any switch activated coil that has the potential to trap a ball when
COIL MALFUMCTION disabled (more details in this Chapter, Technician Alerts, Pages 24-25). go
. . . ®
* |f this Tech Report Alert flashes (along with an audible sound), the =
PLEASE CHECK game has detected faulty switches and/or missing pinballs. Select the Q
TECH REPORT "TECH" Icon for information (revieWS Technician Alerts, Pages 24-25).
- - * For this Alert display to appear, Standard Adj. 49, must be changed I8
PORTALS->DIAG->TECH to POWERUP, COIN DOOR or POWERUP AND COIN DOOR, the

default is NEVER (review Section 3, Chp. 4, GO TO ADJUSTMENTS MENU, Standard Adjustments, Page 44).

\»)
3}
®

(<]

4 CAUTION: Remove all pinballs from the Ball Trough prior to lifting the playfield to it’s full upright position for
servicing. PULL OUT the Power Interlock Switch for operation. To eject pinballs, select the "DIAG" Icon from the
MAIN MENU to go to the DIAGNOSTICS MENU, then select the "CLR" Icon to enter the CLEAR BALL TROUGH
MENU. Select the "RUN" Mini-Icon and press the Black "ENTER" Button or Start Button to remove one pinball
at a time (this feature also useful to retrieve a pinball for game testing in Begin Play Test & Game Specific Tests).

T TITITIITIIITIVI I I I I I I I I IV I I I I I I II4
EXPLANATION & USAGE OF COMMON LARGE & MINI-ICONS USED IN VARIOUS MENUS & SUB-MENUS:

Select and activate to:

E E] Move LEFT or RIGHT, select previous / next or
move backwards / forwards.
J=| | DECREMENT (-) or INCREMENT (+) displayed
EEE]I_ m E P8 value or select previous / next.
MORE MORE PREI UIT m m RUN (or activate) selected test or coil
: * PULSE coil.
. . . View the schematic (DRAWIng) of current display.
These non-selectable  Select and activate Select and activate Select and activate m Select while current f;?wm Ia%p or coil is \,,-eﬁeg_
selectod Hans only when _ [0 return to the to QUIT, exits & to view HELP
there are MORE Iconsto  PREVIOUS Menu. returns to the Screens of the
the LEFT or to the RIGHT Attract Mode. current Menu*. * Help Note: An explanation of each Mini-Icon at that menu level
available for selection. will cycle continuously. To exita disg.'a&/ where no Mini-Icons are
available for selection, pressing any bufton will exit the display.

GO TO DIAGNOSTICS MENU

After entering Portals™, the MAIN MENU now appears. To initiate, from the MAIN MENU, select the
"DIAG" Icon with either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in
the same manner) and press the Black "ENTER" Button (the Start Button operates in the same
manner). The DIAGNOSTICS MENU appears. Continue through this chapter for the explanation & usage of the
Icons in the DIAGNOSTICS MENU. Usage Note: Only in Switch & Active Switch Tests, the Flipper & Start
Buttons cannot be used as the alternate navigation buttons as they are a part of these tests. After exiting these
tests, the Left & Right Flipper and Start Buttons can once again be used. Continue through this chapter for the
explanation & usage of the Icons in the DIAGNOSTICS MENU.

Go To
Diagnostics Menu

Section 3, Chapter 2
Page 15




ﬁ-'- Go To Switch Menu

To initiate, from the DIAGNOSTICS MENU, select the "SW" Icon with either the Red "LEFT" or Green
1] "RIGHT" Buttons and press the Black "ENTER" Button. Switches are configured in an 8 x 8 Matrix of
I Columns (Switch Drives) and Rows (Switch Returns) with up to 64 possible switches. The SWITCH
TEST MENU consists of three (3) parts: Switch Test, Active Switches & Dedicated Switch Test. Reminder:
The Flipper & Start Buttons (part of Switch Tests) cannot be used as navigation buttons during these test(s)

ﬁf'- Switch Test

To initiate, from the SWITCH MENU, select the "TEST" Icon with either the Red or Green Buttons &
TEST press the Black Button. In Switch Test, close each switch and observe the display. The display will

| describe the switch in the Switch Matrix Grid (below), 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-Icon. 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.

H-"‘- Active Switch Test

To initiate, from the SWITCH MENU, select the "ACT" Icon with either the Red or Green Buttons & press
ACT the Black Button. If still in a previous test, select the "PREV" Mini-Icon to return to SWITCH MENU or

I select either of the "<<" or ">>" Mini-Icons to move through the tests. In Active Switch Test, 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 Number and the "Pin-Outs" from the
CPU/Sound Board. This cycle continues until all switches are cleared or until the test is exited.

E Dedicated Switch Test

To initiate, from the SWITCH MENU, select the "DED" Icon with either Flipper Button & press the Start
DED Button (the Service Switches are deactivated during this test.). In Dedicated Switch Test, the display

I will describe the switch which includes the Switch Name, Return (Row) Wire, Drive (Column) Wire, Part
Number and the "Pin-Outs" from the CPU/Sound Board.

SWITCH MATRIX GRID & DEDICATED SWITCHES

& 09§

L]
: BN o BN o BN o BN o X o a7 Il o8 GROUND
o GRN-BRN | GRN-RED | GRN-ORG | GRN-YEL | GRN-BLK | GRN-BLU | GRN-VIO | GRN-GRY | Riri BLK
5 CN5-P1 | CN5-P3 | CN5-P4 | CN5-P5 | CN5-P6 | CN5-P7 | CN5-P8 | CN5-P9 | [ CN6-P1,-P11
Ug Cabinet Side n Below P/F |kl Below P/F m Below P/F m Below P/F m Below P/F m Below P/F JEY@ Below P/F HIll U206 RSN on Cabinet Side
LT LOWER BONUS VARI- UPPER #1 LEFT
o) BUTTON | o iEAD | TOMBSTONE |  “[Ery XINLANE- |  TARGET LEFT LEFT GRY-BRN FLIPPER
7] (UKONLY)| STAND-UP L POP LFT OPTO 1 POP OUTLANE CN6-P2 BUTTON
== 180-5160-00 | 515516208 | 515-5162:08 | 180-5015:03 | 500-6227-02 | See Sw. 41Note | 180-501503 | 500-6207-02 Sw_Part Number: 180-5160-00
o Coin Door -PF | BelowPF JEXN BelowPF JEPY BelowP/F JE BelowP/F Below PF | JIPH U206 IR Below Playfield
» ATH SUPER LOWER BONUS VARI- UPPER LEFT GRY-RED #2 LEFT
COIN SLOT JACKPOT RIGHT X INLANE - TARGET RIGHT RETURN CN6-P3 FLIPPER E.O.S
OPTO POP MID OPTO 2 POP LANE H (End-of-Stroke)
180-5204-00 See Sw_ 18 Note | 180-5015:03 | 500-6207-02 | See Sw.42Note | 180-5015:03 | 500-6227-02 Sw_Part Number: | 180-5149-00 on Flipper
CoinDoor |REN BelowP/F |REN BelowP/F |PXAl BelowPF JEl BelowP/F JEEN BelowP/F RN Below PIF BelowP/F | JHETEN U206 YN on Cabinet Side
WHT-OR 6TH 4-BALL TOMBSTONE LOWER BONUS VARI- UPPER LEFT GRY-ORG #3 RIGHT
TROUGH BOTTOM X INLANE - TARGET BOTTOM FLIPPER
CN7-P7 | COINSLOT | ui'(EfFT) 5 POP RT OPTO 3 POP SLINGSHOT CN6-P4 BUTTON
w_Part Number: | Future Use 1805119-02 | 515:5162.08 | 180-5015:03 | 500-6227-02 | See Sw.43Note | 180-5015:03 | 180-5054-00 (x2) | lSw Part Number: | 180-5164-00 Doubled
ﬁ U400 JEN ConDoor RPX BelowPF B BeowPF [EXY Below PF_JEXN BelowPF TN BelowPF 2N BelowPF XN BelowPF | JETEN U206 YA Below Playfield
WHT-YEL | RIGHT 4BALL LEFT SIDE RIGHT LOCK VARL- RIGHT GRY-YEL #4 RIGHT
TROUGH SCOOP 1- TARGET FLIPPER E.O.S.
CN7-P6 COIN SLOT 0 SPINNER ENTRY ORBIT TOP VUK OUTLANE CN6-P6 (End-of-Stroke)
Sw_Part Number: | 180-5204-00 | 180-511902 | 180-5010-04 | 180-5183-00 | 500-6227-02 | 180-5180-00 | 180-5116:01 500-6227-02 Sw_Part Number: | 180-5149-00 on Flioper
U401 Coin Door |REX Below P/F Below PF |3 Below P/F P GelowPF R AbovePF 3N BeowPF | JEETEN U206 on Cabinet Side
WHT-GRN CENTER 4-BALL RIGHT SCOOP LOCK RIGHT RIGHT GRY-GRN #5 UPPER RT.
COIN SLOT/ TROUGH 1- RETURN FLIPPER
CN7-PS DBA #3 SPINNER | VUK MIDDLE RAMP LANE CN6-P7 BUTTON
Sw_Part Number: | 180-5204-00 | 180-5119-02  |__180-5010-04 | 180-5183-00 180-5179-00 | 180519028 | 500-6227-02 Sw_ Part Number: |_Same as DS-3 above.
U401 CoinDoor |REN Below P [N BelowP/F JEA BelowPr JEEY AvovePF BTN BelowPF N incCabinet P Belowrr | JFTEN U206 XX on Coin Door
WHTBLU|  LeFT - TOMBSTONE | BEHIND MINI LocK START RIGHT GRY-BLU | 6YOLUME
TROUGH PLAYFIELD 1- RED BUTTON
CN7-P3 | CONSLOT | \UKGRIO 4 HEAD CEFT BOTTOM BUTTON | SLINGSHOT CN6-P8 ((In Test: LEFT))
Sw_Part Number: | 180-5204-00 | See Sw, 14 Note | 515-5967-08 | 500-6227-02 | 180-5183-00 | 180-5178:00 | 180-5174-00 | 180-5054-00 (x2) | [.Sw.Part Number: 180-5192-02
U401 Coin Door Below P/F Below P/F Above PIF 2N Above PF |EX@ Below P/F BB In Cabinet U206 on Coin Door
WHT-VIO 5TH 4-BALL SHRUNKEN LEFT MINI LEFT TOURNAMENT GRY-VIO #7 SERV. CRED.
STACKING HEAD RAMP PLAYFIELD JACKPOT GREEN BUTTON
CN7-P2 | COINSLOT OFTO OFTO MAKE CENTER LOOP START CN6-P9 ((In Test: F{IGHT))
Sw_ Part Number: | Future Use | See Sw. 15 Note | See Sw.23Note | 180-5190-28 | 180-5183-00 | 500-6227-02 | _180-5174-00 Sw_Part Number: 180-5192-04
P U401 JEE Cabinet Side il Below P/F JPZ} Below P/F K28 Below P/IF !!:l Above PIF m Below P/F In Cabinet 2 :F U206 QDR on Coin Door
WHT-GRY i) SHOOTER IDOL TOMBSTONE MINI LEFT PLUMB NOT GRY-BLK | 8 BEGINTEST
BUTTON EYE PLAYFIELD BOB BLACK BUTTON
CN7-P1 (UKONLY)|  LANE OPTO 2+3 RIGHT ORBIT TILT USED CN6-P10 ((In Test: ENTER))
180-5160:-00 | 180-5157-00 | See Sw 23Note | 515516208 | 180-518300 | 500-6227-02 | See Sw. 56 Note : 180-5192:00
2
8ection 3, Chapter 2 SIS wms Go To
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SWITCH MATRIX GRID LOCATIONS

Optional AN
Tournament
Kit Required

[55]
Playfield A

= Switches above Playfield.
= Switches below Playfield.

= Switches not on Playfield.

Go To
Diagnostics Menu

V44004040 04480000000044
Typical Switch Wiring & Schematic

(Column: Switch Drive Wire) (Row: Switch Return Wire)
GRN-XXX iocking oioge WHT-XXX
N.O. COM. N.C.

Sty e S Tormina T |
1
1
Dedicated Switch Schematic :
Dedicated Sw. Inputs Ground |
GRY-XXX BLK I
I
N. CO:M. 1 !
Normally Open _Common 7 I
Switch Terminal Switch Terminal I

VqIITITITINI YA ITITITT

Switch Part Notes: ¥ Yen Coin Switch is 180-5091-00. Part Numbers which start
with 515- or 500- include the bracket, target, and/or housing.

Switches 14, 15, 18, 23, 24, 41, 42 & 43 Part Note:

Transmitter & Receiver OPTO PC Boards are used as Switches:

Transmitter: 515-0173-00 (Sw. 14 & 15); Receiver: 515-0174-00 (Sw. 14 & 15);
Transceiver: 500-6775-00 (Qty. 2/per) (Sw. 18, 23 & 24); Transceiver: 520-5234-00
(Sw. 41-43)

Sw. 56 Part Note: The Switch is comprised of a Hanger Bracket (535-5319-00) and
Contact Wire (535-7563-01) located in the Cabinet. Some Switch Diodes may be
located under the playfield, in the Cabinet or Backbox on Terminal Strips or Diode
Boards and not on the assemblies.

DOTS: Diode On Terminal S trip, see Sec. 5, Chp.2, Playfield Wiring.

Section 3, Chapter 2
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Go To Coil Menu
=

To initiate, from the DIAGNOSTICS MENU, select the "COIL" Icon with either the Red "LEFT" or Green

"RIGHT" Buttons 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 25-32 (although may be used in
any position & will be noted).

COIN DOOF IS OFEN
FLAYFIELD HIGH FOMER
DISHELED BY
COIM DOOR INTERLOCE

PULL OUT the Power Interlock Switch
for operation with the Coin Door open.

Important: The Partial Coils Detailed Chart Table is used as
a reference against the Coil & Flash Lamp Locations on the
next page. For the complete Coils Detailed Chart Table, see
the reverse of the following page. The Chart is shown to
compare against the Backbox I/O Power Driver Board
Detailed Wiring Diagram (shown again in Sec. 5, Chapter 1,
Playfield Wiring. For more on troubleshooting and
diagnosing, see Sec. 5, Chapter 4, Printed Circuit Boards.

=

8ingle Coil Test

To initiate, from the COIL MENU, select the "TEST"
Icon with either the Red or Green Buttons and
press the Black Button. Ensure the Power
Interlock Switch is pulled out. Select either the "-" or "+"
Mini-lcons. Start with the "+" Mini-Icon to start the manual
Single Coil Test from #1 (the test runs through all Coils and
Flash Lamps #1-#32 & Optional UK Only Auxiliary Positions
AUX 1-3). Press the Black Button on the "+" Mini-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 I/O Power Driver Board,
the Coil Voltage and 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"
Mini-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.

& 09§

jsougeiq -

SOl

Cycling Coil Test

IE] To initiate, from the COIL MENU, select the "CYC"
CYyC Icon with either the Red or Green Buttons and

I press the Black Button. If still in a previous test,
select the "PREV" Mini-Icon to return to COIL MENU or
select either of the "<<" or ">>" Mini-Icons to move to
Cycling Coil Test (selecting again will return to Coil Test).
The test pulses each regular Coil or Flash Lamp sequentially
(cycling) on the Playfield and in the Backbox (if Coils are
used). The display indicates CYCLING COILS.

U Coil Note: U Either -00B or-00T can be used for coil
replacements. B/T listed is preferable for easier diode
access & may differ on game.

- RN
¥

8ection 3, Chapter 2 </
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PARTIAL COILS DETAILED CHART ...

Drive Coil GA-Turn

High Current Coils Group 1

Transistor or Bulb Type

#1 |TROUGH UPKICKER a1 261200 O
#2 |AUTOLAUNCH Q2 23800 O
#3 |VARIVUK o3 |24-940 ©
#4 |LEFT RAMP DIVERTER a4 |32-1800 U
#5 |RIGHT RAMP DIVERTER a5 |32-1800 U
#6 |LOWER LEFT POP e |26-1200 O
#7 |LOWER RIGHT POP a7 |26-1200 O
#8 |LOWER BOTTOM POP ag |26-1200 U

090-5044-00T

Coil GA-Turn
or Bulb Type

26-1200 O

Drive
Transistor

High Current Coils Group 2

#9 |UPPER LEFT POP a9 |26-1200
#10 |UPPER RIGHT POP ato |26-1200 O
#11 [UPPER BOTTOM POP EY o1 2612000
#12 |SCOOP VUK a2 [24-940 O
#13 |LOCK KICKER q13 |23-800 ©
#14 |UPPER RIGHT FLIPPER a4 |25-1400 O
#15 |LEFT FLIPPER (50v RED/YEL) | a15 |22-1080 U
#16 |RIGHT FLIPPER (50v RED/YEL) | a16 |22:1080 0
Low Current Coils Group 1 Tranattee SPBGbTYRG
#17 |LEFT SLINGSHOT a7 |23-800 O
#18 |RIGHT SLINGSHOT as [23-800 O
#19 | AUX - IDOL MAGNET a9 |22:6%0 ©
#20 |AUX - HEAD MAGNET Q20 |22:6%0 O
#21 | AUX - VARI RESET q21 321800 ©
#22 |IDOL OPTO LED Q22 | RN |
#23 | TOP POST 028 |55 1200
#24 |OPTIONAL COIL Q24 | OpLSV

Diode On Terminal Strip (if noted)

Drive Coil GA-Turn

Low Current Coils Group 2 Tranomve  Coll Gh-Turn
#25 |[FLASH: LWR POPS/LWR LT X2 | a5 | #89 Bulb
#26 |FLASH: LEFT SPINNER a26 | #89 Bulb
#27 |FLASH: UPPER LEFT qz7 | #906 Bulb
#28 |FLASH: HEAD a2 | #906 Red
#29 |[FLASH: VARI-TARGET az | #89Bulb |
#30 |FLASH: UPR POPS/RT RMP X2 | Q30 | 483 nderr |
#31 |[FLASH: RIGHT SPINNER qs1 |89 BulD
#32 |FLASH: RIGHT RAMP LOWER | a3z | #906 Bulb

165-5004-00

Drive
Transistor

Auxiliary (UK ONLY)

Coil GA-Turn

) 26-1200 U

AUX 1: LEFT UP/DOWN POST Q1 | o
; 23-1100 O

AUX 2: CENTER UP/DOWN POST | @2 |57 00 -
; 26-1200 O

AUX 3: RIGHT UP/DOWN POST Q3 |50 et
Go To

Diagnostics Menu



COIL & FLASH LAMP LOCATIONS

“/’ =\
(G

oo\ U
(N
A J % ] l/
w' QITIFIIIIIY Y077 IIIIT
/| Typical Coil Wiring
Anode (Non- Ty Cathode
Banded Side) (Banded 8Side)
Drive
Transistor Power Supply I
Voltage 1
= = |
Bulb Types used for Flash Lamps :
|
#89 Bulb #906 Bulb :
(Bayonet) (Wedge Base)
165-5000-89 165-5004-00 I
|
|

Playfield A

Some Coil or Flash Lamp Diodes may be located under the playfield, in the
= Coils / Flash Lamps above Playfield.

DOTS: Diode On Terminal Strip See Section 5, Chapter 2, Playfield Wiring.
= Coils / Flash Lamps below Playfield. . i . ) ) )
Coil Q24 is Optional. If either a Coin Meter, Token Dispenser or Knocker (all
optional equipment) is required, call Technical Support for more information,
1-800-542-5377 or 1-708-345-7700.

= Coils / Flash Lamps not on Playfield.
= Color of Mini-Mars of Flash Lamp Bulb.

Go To
Diagnostics Menu

Section 3, Chapter 2
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Cabinet or Backbox on Terminal Strips or Diode Boards and not on the assemblies.
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SIMCLE COIL TEST
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COILS DETAILED CHART TABLE

High Current Coils Group 1

Drive

Driver Power Line Power Line

Power

Drive Transistor

D.T. Control

COIL MENU
Iso select:

CYCLING

Coil GA-Turn

Transistor Ouput Board Color Connection Voltage Control Line Color Line Connect or Bulb Type

#1 |TROUGH UPKICKER a1 YEL-VIO | J10-P4/5 |50,DC| BRN-BLK | Jg-p1 |26-1200 0
23-800 O

#2 |AUTOLAUNCH Q2 N YEL-VIO | J10-P4/5 |50,DC| BRN-RED | Js-p3 |23-800 ©
#3 |VARIVUK Q3 YEL-VIO | J10-P4/5 |50,DC| BRN-ORG | J8-P4 |24-940 O
#4 |LEFT RAMP DIVERTER as | VO YEL-VIO | J10-P4/5 |50,DC| BRN-YEL | Jg-P5 |32:18000
Power s

#5 |RIGHT RAMP DIVERTER 05 | Driver | YELVIO | J10-P4/5 [50,0C| BRN-GRN | Jg-pe |32-1800C
26-1200 O

#6 |LOWER LEFT POP Q6 v YEL-VIO | J10-P4/5 |50,DC| BRN-BLU Jg-p7 |26-1200 O
#7 |LOWER RIGHT POP a7 YEL-VIO | J10-P4/5 |50,DC| BRN-vIO | Js-pg |26-1200 T
#8 |LOWER BOTTOM POP Qs YEL-VIO | J10-P4/5 |50,DC| BRN-GRY | J8-pg |26:12000

090-5044-00T

High Current Coils Group 2 Transistor OuputBoard | Gelor . Gonnection  Vonage Conrol Line Golor  Line Connact _or Bulb Tybe
#9 |UPPER LEFT POP Q9 YEL-VIO | J10-P4/5 |50,DC| BLU-BRN | Jo-P1 |26-1200 O
#10 |UPPER RIGHT POP ato | YEL-VIO | J10-P4/5 |50,DC| BLU-RED Jo-p2 |26-1200 O
#11 |UPPER BOTTOM POP Y o YEL-VIO | J10-P4/5 |50,DC| BLU-ORG | Jo-P4 |26-1200©
#12 |SCOOP VUK Q12 Pc|>/v?er YEL-VIO | J10-P4/5 50,DC| BLU-YEL | Jo-P5 |24-940 O
#13 |LOCK KICKER Q13 | Driver | YELVIO | J10-P4/5 [50,DC| BLU-GRN | Jo-Pe |23-800 ©
#14 |UPPER RIGHT FLIPPER a4 o | poLU-YEL-3A | 410-P1/2 [50.DC| BLU-BLK Jo-p7  |25>1400 O
#15 |LEFT FLIPPER (50v RED/YEL) Q15 | CRY-AEL-38 | J10-P1/2 [50,DC| ORG-GRY | Jo-pg |22-1080 O
#16 |RIGHT FLIPPER (50v RED/YEL) | Q16 pDLUYEL-38 | J10-P1/2 [50,DC| ORG-VIO | Jo-pg |22-1080 0

Low Current Coils Group 1 Transidtor OuputBoard | Golet . Gohnechion Votage Control Line Golor  LinG Connect _ or Bulb Type
#17 |LEFT SLINGSHOT Q17 BRN J7-P1 |20,DC| VIO-BRN | J7-p2 23800 U
#18 |RIGHT SLINGSHOT a8 | BRN J7-P1 |20vDC| VIO-RED | J7-P3 |23-800 O
#19 |AUX - IDOL MAGNET Q19 VIO-YEL-AUX- | J10-P3 |sovDC| RSfes | J7-Pa 22850 O
#20 | AUX - HEAD MAGNET Q20 Pcl>/v?er VIO-YEL-AUX. | J10-P3 |s0.DC| ORGEXELt | y7ps 22650 U
#21 | AUX - VARI RESET Q21 | Driver | Bo GiGAey | J10-P3 |s0.pc| OREGENTC | y7.p7 321800 C
#22 |IDOL OPTO LED 2| o BRN J7-P1  |200DC| VIO-BLU J7-pg  SURTCHED
#23 |TOP POST 023 BRN J7-P1  |20vDC| VIO-BLK J7-pg 261200 O
#24 |OPTIONAL COIL Q24 RED J16-P7 | 5voc | VIO-GRY J7-p10 | OptSv

D iode O ] a p oted

O € 0 Oup sistor Ouput Board Comnection  Voltage Control Line Golor  Line Connect  or Bulb Type
#25 |FLASH: LWR POPS/LWRLT X2 | Q25 ORG J6-P10 |20,DC| BLK-BRN | Je-p1 | #89Bulb
#26 |FLASH: LEFT SPINNER s ORG J6-P10 |20,DC| BLK-RED | Je-P2 | #89Bulb
#27 |FLASH: UPPER LEFT Q27 ORG J6-P10 |20,DC| BLK-ORG | Je-p3 |#306 Bulb
#28 |FLASH: HEAD Q28 P(I)/V?el‘ ORG J6-P10 |20,DC| BLK-YEL | Jo-p4 | #306 Red
#29 |FLASH: VARI-TARGET 029 | Driver ORG J6-P10 [20,DC| BLK-GRN | Je-P5 | #89 Bulb
#30 |FLASH: UPR POPS/RTRMPX2 | Q30| ORG J6-P10 |20vDC| BLK-BLU J6-P6 ﬁggé‘"g;g’;
#31 |[FLASH: RIGHT SPINNER Q31 ORG J6-P10 [20vDC| BLK-VIO Je-p7 | #89 Bulb
#32 |FLASH: RIGHT RAMP LOWER | Q32 ORG J6-P10 |20,DC| BLK-GRY | Je6-pg | #3906 Bulb

Note: In Test Flash Lamps Menu ("Flash" Icon), Flashers tested are all Flash Lamps located between Q1-Q32 (This Game: 025-032)

Auxiliary (UK ONLY) Transistor OurI:DurtivBecr)ard oo Commacion \2,‘11“232 o Olor Lt Sonmest  Coil GA-Turn
AUX 1: LEFT UP/DOWN POST Q1 | UK 3X BRN J7-P1 |200DC|  WHT J2-p3  |26-1200 U
AUX 2: CENTER UP/DOWN POST | Q2 TD’fi"’,‘:r- BRN J7-P1  |200DC|  RED Jo-p4  |23-1100 O
AUX 3: RIGHT UP/DOWN POST | Q3 | Board BRN J7-P1  |20DC|  ORG J2-p7 |26-1200 L

090-5044-00T

O Coil Note: O Either -00B or -00T can be used for coil replacements. B/T listed is preferable for easier diode access & may differ on game.

8ection 3, Chapter 2
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Backbox 1/0 Power Driver Board Detailed Wiring Diagram

Q19 Aux. Bd.
489 Idol Magnet
FoTTTTT T T T T T Goar #25 Flash: Lwr )
| . . J6[TS| BLK-BRN 3 Pops/Lwr Lt X2 BLK| 29650 [BLK
#89
! Partial View Q5032 stw e 726 Fiaeh: 20 A o
| 1/0 Power TIP122 - M| BLK-RED i Left Spinner Shrunken Head Magnet
' Driver Board - Qz bl 905 T2 e )
I 520-5137-01 : | BLK-ORG X ® Upper Left BLK| 29650 [BLK
| Q27 W #06 #28 Flash:
I L | N BLkYEL 3 Head Q21 Aux. Bd.
\ QZSW #89 F e o Vari Target Release
| | For the General lllumination (G.1.) = BLK-GRN %1’ Vari-Target o|o|o
| | Circuit Detailed Wiring Diagram, 5 g g g
| |see Sec. 5 Chp. 2, P?ayfield Wiring. QZQW g%agr #30 Flash: Upr. o(o|® O
I - )| BLK-BLU 5 Pops/Rt Rmp X2 2|2|2 g
1 b4k .
030W #89 . alala e
: FROM BLK-VIO %1?1"’ @ ﬁ?gh'tzlgps)ir;\-ner oo % g %
. WHT-RED G
i byt Q31 W e () 2P ot | 3VoV1 SVeVT
: 1 | BLK-GRY X Ramp Lower g(J2 ouow
| BRIDGE 2 032W @ EEE
! CURRENT |5/ ORG20vDCLOWPOWER: ) §|3
CoILS 2|2
| al|g
: J7[3 BRN 20v DC LOW POWER 3|2
| _ FROM |8
! ?rEr?s‘fgl\'IntleT Qi7-Q24 VIO-BRN gP Lehﬂt i
| TIP122 -| 23- ingsho | =
I 16vAC rrow  L110-0067-00 a7 2 3-800 A EIRE
| BLU-WHT w #18 Rignt NN~ N, NAE |
1 Transformer = 3> VIO-RED 23-800 ingsho A ™
[ 13v AC Q18 W
| #19 Aux -
1 = VIO-ORG Idol Magnet
: cc?:ITE:;IT_iZD ane W : #20 Aux - J10- | [J10
| NTROLI ' 7 L | vio-ver Head Magnet IIOPSI; |/g7é?-)
! QZOW #21 Aux - FROM  FROM
I FROM = VIO-GRN Vari-Target VIO-YEL BLK
| BLU-WHT 7 High Power  Ground
| Transformer L 2 Q21 #22 Idol 50v DC
: 13v AC Slg-ABIO LAMP GOLUMNS L A VIO-BLU OPTO LED
i +18v DC Q22 W #23 Top
| I VIoBLK  [26-1200, Post
| QZSW optona T
ptional
! 1 Coil
| h OPTIONAL
: Iélofe: éQIIdCoi/s reqélir7 diotdgs. Q244N-’W/¥T—Q #1 Trough
! 1 m n .
Torminal sf’;ﬁ;s @ ot o the cof tself ~ J8 BRN-BLK 26-1200 __Upkicker
1 1 RED
: 3 ir?de Q1-Q8 Q1 —'VHH #2 F;?;vver I:)Ocut
1 g?[minal 181?5%61%'5 - 3> BRN-RED 23-800 |_Autolaunch
! ® =k Qz—wH :
|| For the Playfield Terminal Strips, = #3 Vari
s bl i bty ] i) BRN-ORG [ 26-1200. YUK g
1 ions, see , , 2
Playfield Wiring. Q3 #4 Left R o
| eft Ramp T
! - BRN-YEL _ Diverter
| 5) 32-1800 | _ A
! Q4 #5 Right Ramp To Pin-2 of the Upper
! - BRN-GRN 32-1800 _Diverter Magnet OPTO Trans-
1 SIZ-}l\B\o as ? 6) ' ceiver (Copper Wire,
| vy #6 Lower Cathode Side) Board as a
I BRIDGE 1 - BRN-BLU 26-1200 L_Left Pop SWITCHED _GROUND.
i F6 50v HIGH ) - b See Section 5, Chapter 4,
| FROM CURRENT Q644N“{ PCBs, Playfield Switches
BLK-YEL COILS #7 Lower
:AC Voltages IN a0 i 8) BRN-VIO 26-1200_Right Pop | (... Sw. 24), Page 143.
48v AC GND p
! Q7 #8 Lower
: - _92 BRN-GRY 26-1200 Bottom Pop
! = Qs WH #9 U
F2 1 pper
: J11- 0 ~J9 B BLU-BRN 26-1200 Left Pop
| P2 >
| /O BD. 5| 2o Q9-Q16 Q9 —wW H #10 Upper FROM
| FROM o gtg STP20N10L - > BLU-RED 26-1200 Right Pop YEL-VIO
| BLK-ORG |G 110-0106-00 Q10 A > ' High Power
| AC Voltages IN w <= #11 Upper 50v DC FROM
| 48v AC - 4> BLU-ORG 26-1200 |_Bottom Pop RED-YEL
I 1 High Power
| Q11— #12 Scoop 50v DC
| VOLTAGE OUTPUTS |y BLU-YEL 23-800 | VUK
1
12
. '10 '90 — w#mmk
: I I 6) BLU-GRN 23-800 Kicker
I s {, #14 Upper S50
: 10 NG T 7 3 5—71J10 ) 7) BLU-BLK 25-1400 Right Flipper BLU-YEL 5
UL N WA Ay -, 145 #5 Lot "
111 I . &) ORG-GRY 22-1080,_Flipper GRY-YEL 2%
= arie | YEL-VIO ! Q15%N—H !
BLACK |nicrpower| | [HiGH POWER]| ! 1 #16 Right o
GROUND I ORG-VIO 22-1080 ,_Flipper BLU-YEL
50v DC | ;92
1 Q16 QW\{H These Coil Fuses are located
- R under playfield NEAR assembly,
YEL.BLK see Sec. 5, Chp. 2, Playfield Wiring.
HIGH POWER

VIO-YEL
HIGH POWER
50v DC

Go To e ._.l > am - Section 3, Chapter 2
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Go To Lamp Menu

To initiate, from the DIAGNOSTICS MENU, select the "LAMP" Icon with either the Red "LEFT" or Green

! AHP "RIGHT" Buttons and press the Black "ENTER" Button. Controlled lamps are configured in and 8 x 10
I 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 & Column Lamp Test.

S8ingle Lamp Test

To initiate, from the LAMP MENU, select the "ONE" Icon with either the Red or Green Buttons and
OHE | Press the Black Button. Select either the "-" or "+" Mini-lcons. Start with the "+" Mini-Icon to start the

' manual Single Lamp Test from Column 1, Row 1, Lamp 1. Press the Black Button on the "+" Mini-Icon,
as each lamp is selected, the lamp will light at it’s location on the playfield as well as the display, indicating the
Lamp Matrix Grid Position (below), 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" Mini-Icon 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.

Test All Lamps

To initiate, from the LAMP MENU, select the "ALL" Icon with either the Red or Green Buttons and press
ALL the Black Button. If still in Single Lamp Test (or any 1 of the 4 tests), select the "PREV" Mini-Icon to

I return to LAMP MENU or select either of the "<<" or ">>" Mini-Icons to move through the tests, keep
activating until Test All 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.

Row & Column Lamp Tests

To initiate, from the LAMP MENU, select the "ROW" or "COL" Icon with either the Red or Green Buttons
Eaul and press the Black Button. [f still in a previous test, select the "PREV" Mini-Icon to return to LAMP
| MENU or select either of the "<<" or ">>" Mini-Icons to 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
CCi).olulmn of the Lamp Matrix Grid (respective to each test) will light-up on the playfield and is indicated in the
isplay.

& 09§

o
s
o LAMP MATRIX GRID
g u17 H uU16 3: uU15 4: u14 5: U13 6: uU12 H U1 8: u10
R ow YEL-BRN YEL-RED | | YEL-ORG vEL-BLK | | YEL-GRN YEL-BLU YEL-VIO YEL-GRY
=) J13-P9 J13-P8 J13-P7 J13-P6 J13-P5 J13-P4 J13-P3 J13-P1
(/2] 1: Q33 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-BRN|  SUPER SUPE PE PE SHOOT PE PE RIGHT
J12-P1 | JACKPOT 2 MIL | JACKPOT 3 MIL | JACKPOT 1 MIL | JACKPOT 4 MIL AGAIN JACKPOT 5 MIL | JACKPOT6MIL | SPECIAL
2: Q34 #555 Bulb #555 Bulb #44 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #44 Bulb
RED-BLK LEFT 11DOL 21DOL 31DOL 41D0L 5 IDOL TOMBSTONE SCOOP
J12-P2 SPECIAL COUNTER COUNTER COUNTER COUNTER COUNTER i ARROW
3: Q35 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-ORG| (R)ppLeys | R(I)PLEYS | RI(P)LEYS | RP(L)EYS | RIPL(E)YS | RIPLE(Y)S | RIPLEY(S) UP%FE'F'?@E‘FT)
H Q36 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-YEL GRID GRID GRID GRID GRID GRID GRID GRID
J12-P4 B Ci A2 B2 C2 A3 B3 C3
5: Q37 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-GRN| LoweR LOWER LOWER SKILL TOMBSTONE | TOMBSTONE MILLION LOOP
J12-P5 | LEFTPOP RIGHT POP BOT POP SHOT p 3 PLUS JACKPOT
6: Q38 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-BLU | VARL-TARGET | VARI-TARGET | VARITARGET | VARI-TARGET | VARI-TARGET | VARI-TARGET | VARI-TARGET | VARI-TARGET
J12-P6 SPECIAL EB 7 (MYSTERY) SA NA. EUROPE USTR. ASIA
7: Q39 #555 Bulb #44 Bulb #44 Bulb #44 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-VIO | TOMBSTONE PENGUIN ADVANGE RIGHT RIGHT VARI-TARGET
J12-P8 5 TOMBSTONE SPINNER JACKPOT LOCK RIPOFF ANTAR.
8: Q40 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #44 Bulb #555 Bulb
RED-GRY| CENTER LITE GATE UPPER UPPER UPPER TOMBSTONE | VARI-TARGET
J12-P9 JACKPOT HEAD OPEN LEFT POP RIGHT POP BOTPOP |8 4 AFRICA
H Q41 #44 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-WHT LEFT LIGHT COLLECT BIG- SUPER THE HEAD
J12-P10 |  SPINNER MULTIBALL LOCKS FOOTBONUS |  JACKPOT | ODDITORIUM KNOWS BOZO
#555 Bulb #555 Bulb #555 Bulb #44 Bulb #44 Bulb #44 Bulb #555 Bulb #555 Bulb
BONUS X BONUS X BONUS X BACKPANEL | BACKPANEL | BACKPANEL | TOURNAMENT START
INLANE LEFT | INLANECTR | INLANE RT A B c BUTTON BUTTON
N2
8ection 3, Chapter 2 > NITESAUAED wman Go To
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LAMP MATRIX GRID LOCATIONS

Optional
Tournament
Kit Required

= Lamps above Playfield.

= Lamps below Playfield.

= Lamps not on Playfield.

Go To
Diagnostics Menu

ME

Belicve It or Not/)

q 777”"’7777777777”’[7'

A Backpanel
<« Playfield

Typical Lamp Wiring & Schematic

YEL-XXX
18V
CcoL

RED-XXX
GND
ROW

COMMON

“tEa
165-5002-00
#44 Bulb »

(Bayonet)
165-5000-44

Lamp Part Notes: #555 Bulb Clear = 165-5002-00. #44 Bulb Clear = 165-5000-44.
See Section 4, Chapter 1, Parts Identification & Location, Pages 72-74 for

more details on bulbs and corresponding sockets.

Some Lamp Diodes may be located under the playfield, in the Cabinet or
Backbox on Terminal Strips and not on or with the Lamp Socket.

DOTS: Diode On I erminal S trip, see Section 5, Chapter 2, Playfield Wiring.

Section 3, Chapter 2
Page 23



& 09§

soysougel(q ***

Test Flash Lamps

To initiate, from the DIAGNOSTICS MENU, select the "FLASH"
Icon with either the Red "LEFT" or Green "RIGHT" Buttons
and press the Black "ENTER" Button. After selecting this Icon
the display will indicate CYCLING FLASHERS. The Flash Lamps will
cycle continuously until the test is exited. This test allows the technician
to easily spot any burned-out bulbs and replace them. Flashers tested

COIN DOOF IS OFEN
FLAYFIELD HIGH FOMER
DISHELED BY
COIM DOOR INTERLOCE

PULL OUT the Power Interlock Switch
for operation with the Coin Door open.

are Flash Lamps in Positions: Q1-Q32 and in this game Flash Lamp(s) are : Q25-Q32.

Clear Ball Trough

"

. To initiate, from the DIAGNOSTICS MENU, select the "CLR"
Icon with either the Red "LEFT" or Green "RIGHT" Buttons
and press the Black "ENTER" Button. This Menu is provided

to allow the technician a simple method of removing the balls from the

trough and also, to test functionality of the trough, ensuring proper trough
operation. After selecting this Icon the display will show a graphic of the

COIN DOOF IS OFEN
FLAYFIELD HIGH FOMER
DISHELED BY
COIM DOOR INTERLOCE

PULL OUT the Power Interlock Switch
for operation with the Coin Door open.

ball trough with balls in the trough with it's corresponding switch number. Select the "RUN" Mini-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.

& CAUTION: Continuous use of above test may overheat the Trough Up-Kicker Coil. 4\

Technician Alerts

ECH

I problems and/or missing pinballs.

"PREV" Mini-lcon and press the Black "ENTER" Button.

Switch Detection

¢ Switches noted as POSSIBLY BROKEN SWITCH should be checked,
then adjusted or replaced. Important: A switch reported as "possibly
broken" may actually be an unused switch due to lack of usage and
not because they’re broken. This can happen, if a switch is located
in a "hard" shot position, and the players are not making the shot.
Game programming will still compensate for this unplayed switch.

¢ Switches noted as CHECK SWITCHES are determined to be stuck
closed or open depending on switch usage. Free up the switch
actuator adjust or replace if necessary.

¢ Switches noted as HYPERSENSTIVE SWITCH means just that, the
switch should be readjusted or replace if necessary.

To initiate, from the DIAGNOSTICS MENU, select the "TECH" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. This Menu is provided to show any switch

After selecting this Icon, and if any of the below criteria is met, the display will indicate any or all of the following
categories: POSSIBLY BROKEN SWITCH, CHECK SWITCHES and/or HYPERSENSITIVE SWITCH (Sw. #16,
Shooter Lane, is used as an example). If more than one switch is reported, the Switch Number and Name will
cycle within the category, and then will cycle the categories. To return to the DIAGNOSTICS MENU, select the

During game play, activation of switches are monitored. In programming, every switch is given a minimum &
maximum value based on the game. The switches are monitored every 5 minutes of game play with a "sliding
window" of 15 minutes. If a switch is determined to be faulty, game play is compensated.

FLATFIED STATUS
FOSSIELY EROKEM SHITCH
#0¢2 SHOOTER LANE
PREY GUIT 3

FLATFIED STATUS
CHECE SHITCHES
#0c SHOOTER LARE
PREWRUIT 5

FLAYFIED STATUS
HYFERSEMSITIVE SHITCH
#02 SHOOTER LANE
EREY GUIT 3

Determination of switch usage can be checked in Audits (review Section 3, Chapter 3, GO TO AUDITS MENU).
Find the associated Audit with the switch in question and check usage; compare it to commonly used switches for
comparison. After any switch is checked and repaired or replaced, it's suggested to test the switch in the PLAY
TEST MENU (see the next page) or Single Coil Test (reviewed earlier in this chapter, Page 18) where the asso-
ciated coil to the switch can be tested as well. After correcting the problem, the switch will still be reported until the
game is played and the switch is again monitored as specified above. Only you can determine if a switch getting
reported is bad or if the switch is currently not getting actuated during game play.

Technicians Alerts continued on the next page.

-
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I;ﬁ Technician Alerts Continued

ECH Pinball Detection
FLAVFIED STATUS

While in Technician Alerts Menu, if the following is displayed, the game FIMBALL MISSIMG
has detected one (1) or more pinball(s) missing and has compensated
for the lost pinball(s) to provide normal game play.

PEEW RUIT

Important: Determine where the pinball is! Do not add pinball(s) until it is determined the pinball(s) are indeed

missing & not just stuck. If pinball(s) are added, & if the original stuck pinball has freed itself, the pinball game will
not operate properly with the extra pinball(s). When the pinball is recovered, the above display will not appear the
next time Technician Alerts is visited (a game must be played for the pinball to be determined as found).

During game play, a ball can get trapped or stuck. If after approximately 15 seconds of inactivity or "no scoring,"
Ball Search is started. Note: If the pinball is in the Plunger Lane or "held" on the flipper, no Ball Search will be
performed. The game will perform one Ball Search in an attempt to "find" or free-up the pinball.

LOOKING FOR If the game does not see a switch closure (indicating the pinball has not
been found), this display will appear with a count-down timer of 20
PINBALLS seconds, during which Ball Search will continue until the timer runs out

PLERSE HWRAIT (this feature will not happen if the game is in Competition Mode; Ball

Search will continue until the pinball is found, unstuck and/or replaced
manually). The display will momentarily acknowledge the missing pinball(s). The game will provide another
pinball into play and will compensate for the lost pinball. Game play will appear normal.

Note: This detection and compensation will happen with every pinball, if each suffers the same fate of a ball trap.
If all balls get trapped, the game cannot be played or started until the situation is rectified.

Tech Report Alert Option

This game has the capability of automatically alerting the operator upon Power-Up and/or opening the Coin
Door if any switch problems and/or missing pinballs has occurred. Review Section 3, Chapter 4, GO TO
ADJUSTMENTS MENU, Standard Adjustments. The Standard Adjustment to change is 49. The default for this
feature is NEVER. The options are: POWERUP, COIN DOOR or POWERUP AND COIN DOOR.

PLERSE CHECK Upon Power-Up (Game Reset) and/or opening the Coin Door
TECH REPORT (depending on the option selected), this display will flash three (3) times
along with an audible sound. To find out the problem, enter this

PORTALS->DIARG->TECH | Technicians Alert Menu and wait for the displays.

Note: Coils are not reported in Technician Alerts, h o w e v e r, if a faulty switch is the culprit, the switch will
then be reported. The below display is shown momentarily during Game Mode or Power-Up to alert the operator

of a coil malfunction (coil doesn’t energize or coil fires a multiple number
OPERATOR ALERT! of times). " OPERATOR ALERT! " works by monitoring any switch
#2 AUTO LAUMCH activated coil that has the potential to trap a ball when disabled (e.g. in
COIL MALFUNCTION the Auto Launch, Scoop, Eject, etc.). This alert can also appear if a

switch associated with a coil (example shown is #2 Auto Launch) is stuck
closed (caused by a switch jam or stuck ball); the CPU/Sound Board will activate the coil approximately ten times
and if the switch remains closed, the game will report this switch in Technician Alerts as CHECK SWITCHES.
The display alert " PLEASE CHECK TECH REPORT " will be shown (only i f POWERUFR COIN DOOR or
POWERUP AND COIN DOOR is selected in Standard Adjustment 49).

E Service Phone #

To initiate, from the DIAGNOSTICS MENU, select the "SERV" Icon with either the Red "LEFT" or Green
CEEU "RIGHT" Buttons and press the Black "ENTER" Button. After selecting this Icon the display will
I'indicate a phone number to call if technical assistance is required (In USA Code: 1-800-KICKERS).

.| Begin Play Test COIN DOOFR 15 OFEHN

- " " FLAYFIELD HIGH FOLER
T tiate, f the DIAGNOSTICS MENU, select the "PLAY
Jconwith either the Red “"LEFT" or Green "RIGHT" Buttons DISAELED EY

and press the Black "ENTER" Button. After selecting this Icon COIM DOOR IMTERLOCK

the techmman can test certain play functions to insure all switch activated pyLL OUT the Power Interlock Switch

coils function without entering game play. For example, by rolling the ball fop operation with the Coin Door open.

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 Play Test, check all coil assemblies
with related switches in the game. For unique Game Test(s), select the "BION" Icon in the DIAGNOSTICS MENU,
reviewed on Pages 27-28.

Go To Section 3, Chapter 2
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@ Fire Knocker

M= To initiate, from the DIAGNOSTICS MENU, select the "KNOCKER" /con with either the Red "LEFT" or
KEF Green "RIGHT" Buttons and press the Black "ENTER" Button. The digitally mastered "Knocker" is
I sounded.

Sound / Speaker Test

To initiate, from the DIAGNOSTICS MENU, select the "SPKR" Icon with either the Red "LEFT" or Green
~PHEFR "RIGHT" Buttons and press the Black "ENTER" Button. The BSMT 2000 Sound System produces

I 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 "+" Mini-Icons and press the Black "ENTER™" Button to
activate the first test. Repeat to visually see & hear all tests. Select the "RUN" Mini-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.

8peaker Phase Testing

Connections to each of speakers are polarized and each must be connected appropriately for the best quality
sound. If one speaker has the positive and negative connections reversed with respect to the other one, bass
frequencies will not be produced properly and the overall sound quality will be poor. To test for proper speaker
phasing, use the sound test to cycle through the 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.

*09g

2. Disconnect the speaker output connector from the CPU / Sound Board and connect a 1.5-volt battery across
IR cach 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.

(Note: For ROM Usage (Summary Auto / Manual Tests Sounds Produced

Table) & Locations, see Page DR. Speaker Test Tone

@ in the "Find-It-In-Front: Dr. Sound/OPSYS EPROM (Loc. U7) Level 1-3+ (Music Test)

Z'I';galtllgf V36 gnﬁf‘ils’?%“j’v%,-ch Voice ROMs: 1 (U17) 2 (U21) 3 (U36) 4 (U37) |  Speech Pattern 1-3+

are 8MB must have a Jumper at
W6 on the CPU/Sound Board to function properly.

soysougel(q ***

Begin Burn In

To initiate, from the DIAGNOSTICS MENU, select the "BURN" /con with either the Red "LEFT" or Green
URH "RIGHT" Buttons and press the Black "ENTER" Button. After selecting this /Icon 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. Note: To reset Burn-In minutes to 00 see Section 3. Chapter 6. GO TO RESET
MENU, Factory Reset. Caution: Performing a Factory Reset will reset all other information as well.

"||Dot Matrix Test

To initiate, from the DIAGNOSTICS MENU, select the "DOT TEST" Icon with either the Red "LEFT" or

Green "RIGHT" Buttons and press the Black "ENTER" Button. After selecting this /con the Dot Matrix

Test immediately begins. Note: Pressing any button will exit the test & return to DIAGNOSTICS MENU.
The display will immediately illuminate & cycle for 1 pass of each test continuously for each of the following:

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

j ’ .I. .,‘_

It or OO
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- Dot Matrix Test Continued

e Test 8

[TE=T)

llluminates all the dots, llluminates all the dots,
except for one column from left to right. except for one row from top to bottom.

llluminates every other dot lit,
in both the rows and columns.

Note: Pressing the Red, Green, Black or Flipper Buttons 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.

PLAYF IELD HIGH POMER
Ripley 8pecific DISAELED BY
To initiate, from the DIAGNOSTICS MENU, select the "BION" COIN DOOR INTERLOCE
. Icon with either the Red "LEFT" or Green "RIGHT" Buttons  pyLL OUT the Power Interlock Switch

and press the Black "ENTER™ Button. for operation with the Coin Door open.
This will bring up the RIPLEY TESTS MENU, with the "LED TEST" /con flashing. This Sub-Menu is used to test
the operation of the Playfield Dot Display (5X7) PCB (above the Upper Left Ramp) and the Vari-Taget Switch
and Coil Reset Operation ("VARI" Icon). To initiate, from the RIPLEYS TESTS MENU, select one of the 2 Icons
with either the Red or Green Buttons and press the Black Button. After finishing the Test, select the "PREV"
Icon to return to the Sub-Menu or select either "<<" or ">>" Mini-Icons to slip between the 2 Testing Menus.

n LED Test
IR IPREVRUTTHELR Toonwilbring Up the LED
|ElOH LED TEST EIOH| TEST MENU with the "+"
LED TEST LED TEST Mini-Icon flashing and the
LED Test set to ALL OFF.
ALL OFF VERTICAL LINE This test is provided to allow
— R a method of testing the 5X7
LED TEST LED TEST These LEDs are not
Controlled Lamps (i.e. not
HORIZONTAL LINE REVERSE VERTICAL LINE | part of the Lamp Matrix)
=+ PREW/GUITIZ [=[HPREW[EUIT Select and activate the "+"
LED TE=ST LED TE=ST Mini-Icon to cycle (forward) or
the "-" Mini-Icon to cycle
REV. HORIZONTAL LINE ALL ON (backuards betucen e six
R R ests. £ac
[=[HPREW[EUIT [=[HPREW[EUIT TEST will cycle continuously

until the next or previous test is chosen, or if the menu is exited.

Note: For more details on the Playfield Dot Display (56X7) x3 LED Board, see the end of Section 5, Chapter 4,
Printed Circuit Boards (PCBS), ...Schematic, Component Layout & Parts, Pages 146-147.

Ripleys Specific continued on the next page.

Go To _ ‘ % .
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Vari-Target Test

Ripleys 8pecific Continued
Selecting the"VARI" Icon will
TE=THHETPREURUITHELP bring up the VARI-TARGET

EIOH  UARI-TARCET TEST J TEST MENU with the "RUN"
Mini-Icon flashing. Note: Upon selection of the "VARI" Icon, (and with

LED

COIN DOOF IS OFEN
FLAYFIELD HIGH FOMER
DISHELED BY
COIM DOOR INTERLOCE

PULL OUT the Power Interlock Switch
for operation with the Coin Door open.

the Power Interlock Switched pulled out), the Reset Coil (Q21) will engergize, reseting the Target to to the HOME

POSITION (all the way forward or Position 2). This test is provided to all
41-43 (and combos thereof) and Aux.-Vari Reset (Q21) operation.

Select and activate the "RUN" Mini-lcon to RESET THE VARI-TARGET.

ow a method of testing Switch OPTOs

As you use your finger to push on the

Vari-Target, the display will change as shown in the Vari-Target Test Menus below. The bracket on the Vari-Target
moves between the OPTOs on the 3-Switch U-Shaped OPTO PC Board creating the switch transition.

>> CRITICAL SET-UP NOTE:
With the target set-up properly,
you should not see Pos. 1 or
Pos. 7 (if you see Position 7, but it
does not lock into place, that's ok).

To adjust: Loosen Target Front Stop Bracket (A), position target until it locks onto Position 2 (A-1). Now tighten

bracket (A) into place (hand torque tight). Move target up a few notches

, then reset target to

ensure it goes back to Position 2 (A-1). To prevent locking into Position 7 (B-1), loosen

Target Back Stop Bracket (B) and tighten when target no longer can lock into Pos. 7 (B-1).

h

Position 2 - Switch 41 is closed.

—

»

8 VARI-TARGET TE=T

. g - 5 41 POSITION 2

() O - 5 42 SELELCT FUH TO
o O-5H 43  RESET TRRLGET
. (44 (kM RUH PREY(GUIT

g Position 3 - Switches 41 / 43 are closed. @
Vg VARI-TARGET TE=T

8 g - 5 41 POSITION 3

= O - 5 42 SELELCT FUH TO
o B -5H4 43  RESET TRRLCET
() 44k M EUH PREW/GUIT

Position 4 - Switch 43 is closed.

VARI-TARGET TE=T

O - 54 41 POSITION Y

O - 54 42 SELECT EUH TO

B -54d43  RESET THARCET
(A4eMEUH [FREWGUIT

VARI-TARGET TEST

O - 5K 41 POSITION B
O - 5K 42 SELECT EUH TO
O - 514 43 KESET TRELET

A M RUH FREW GUITIH

Test Sw. 52 (VUK) i
Switch Test, Pg. 1

in
6

>
<«

Position 5 - No Switches are closed. SO.PTO
- . ik
Vari Target set to Position 2 f -
UARI-TARGET TEST Reset <=L H6E Fosiion. it St (b
O - 5k 41 POSITION & Coil Bracket to 2nd tooth. Should not
O - 5l4 42 SELECT EUH TO lock on 7th, adjust Back Stop (B).
O-5W 43  RESET TARGET ; y
A4k ¥ EUN PEEWGUITI © \ =
: © @ ______ — =
Position 6 - Switch 42 is closed. PSS
== ) R

Bracket which breaks
the beam.

Note: For more details on the 3-Switch U-Shaped OPTO PC Board,
see the end of Section 5, Chapter 4, Printed Circuit Boards
(PCBS), ...Schematic, Component Layout & Parts, Pages 148.

Tooth at Pos. 6 has been removed to prevent locking.

Sank

Go To
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h Go To Fuse Table

To initiate, from the DIAGNOSTICS MENU, select the "FUSES" Icon with either the Red "LEFT" or

USE Green "RIGHT" Buttons and press the Black "ENTER" Button. The FUSE TABLE MENU now
appears. This provides the technician with the current Fuse Table for this game (also noted on a decal in

the Backbox).The fuses are located in the Backbox (on the Display Power Supply Board and the I/O Power

Driver Board), and also in the Cabinet (under the playfield by the Flippers and/or by any unique assembly

requiring an additional fuse, such as magnets). For the complete Fuse List in the Quick Reference Fuse Chart &

Pictorials, see the next page or Page DR. @ (front of this manual).

Example:
After entering Portals™, the MAIN MENU now appears with the "DIAG" Icon (GO TO DIAGNOSTICS MENU)

flashing:
|:I i

ﬁ AUD | ADT |IMTJRESET [TOUREUTT

HAIH CO T0 DIACHOSTICS MEHU FAIH

Press the Black "ENTER" Button to activate this ICON. The DIAGNOSTICS MENU now appears with the
"SW" Icon (GO TO SWITCH MENU) flashing; use the Red "LEFT" or Green "RIGHT" Buttons, until the
"FUSES" Icon (GO TO FUSE TABLE) is flashing:

l |[lIIIT | D
I'-1IZIF:E TE=TJEIOH ﬁ DF. PREL MOFRE

LO TO FUSE TRELE DIAG

Press the Black Button to activate this ICON. The FUSE TABLE now appears.

FLU:=E THELE

MAIH FUSE =R B0V = E.
INTEEHRATIOHAL ER 2500 5.E.
(INH SERUICE OUTLET EO:

= HPREM UTT

Select and activate the "+" Mini-Icon to view the next fuse in the group. Continue to select either the "+" or
Mini-lcons to view each fuse one at a time. The display will describe the fuse identification number (e.g. Mam, F1,
F6, F7, etc.), rating of fuse (e.g. 5A 250v S.B. - i.e. 5 Amp, 250 volt, Slo-Blo), location of fuse (i.e. Backbox: Board
Name located on; or Cabinet: Under the playfield or in Service Outlet), 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 by selecting & activating the "PREV" or "QUIT" Mini-Icons.

Go To Fuse Table continued on the next page.

Go To Section 3, Chapter 2
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Backbox PCB Fuses, ROMs, Bridges, Relays, P/F & Cablnef Fuses, Cab. Swﬁches

CAUTION:

For continued protection

against risk of fire, replace only with same
type of fuse having the same electrical rating!

QUICK REFERENCE FUSE CHART

Backbox Fuses MemoryProtect

LOC: DISPLAY POWER SUPPLY (P.S.) BOARD gL Sk Botom) e

F1 | 34A 250v S.B. | 90v DC High Voltage Display L2\

LOC: 1/ O POWER DRIVER BOARD Servie Outlet Volume Control & Service Switches

F6 | 7A 250v S.B. | 50v DC Primary High Power Coils/Flippers (on Power Box) [lall| O Sperational usage, see Sec. 3, Chapter 1,

F7 | 5A 250v S.B. | 20v DC Low Power Coils : e

F8 | 5A 250v S.B. | 12v DC Logic Power (Sr?égrffosavg'i‘r?é‘t)

F9 | 5A 250v S.B. | 12v DC Logic Power ) !
|F20| 4A 250v S.B. | 50v DC Magnets 44<I THIS GAME ONLY | [ [ransformer on

F21| 3A 250v S.B. | 50v DC Coils

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

F23| 4A250v5.8. ) VDG Logie Intl.: 5 Amp 250v USA-8 Amp 250v

F24| 5A 250v S.B. | 6.3v AC G.. Lamps (BRN-WHT to WHT-BRN)| | "sio-B1o Fuse |~ lo-Blo Fuse | ;

F25| 5A 250v S.B. | 6.3v AC G.l. Lamps (YEL to WHT-YEL) Inside Coin Door
F26 | 5A 250v S.B. | 6.3v AC G.l. Lamps (GRN to WHT-GRN) ROM TYPE on BD LOCATION | S8IZE PART NUMBER
F27| 5A 250v S.B. | 6.3v AC G.l. Lamps (VIO to WHT-VIO) CPU Sound U7 512K 965-0408-81
— abinet Fuses CPU Voice ROM 1 uiz_| 8MB 965-0410-81
LOC: SERVICE (AC) OUTLET BOX (Cabinet Bottom) CPU Voice ROM 2 U21 8 MB 965-0411-81
n/a | 8A 250v S.B. | 115v AC Main Fuse Line (Domestic or USA) CPU Voice ROM 3 U36 8 MB 965-0412-81
n/a | 5A 250v S.B. | 220v AC Main Fuse Line (International CPU Voice ROM 4 (V274 8 MB 965-0413-81

field (P/F) Fuses DISPLAY Controller U5 4 MB 965-0414-81

LOC: UNDER PLAYFIELD (near Flippers)

n/a| 3A 250v S.B. | 50v DC Right Flipper (BLU-YELSRED-YEL)

n/a| 3A 250v S.B. | 50v DC _Left Flipper (GRY-YELSRED-YEL)

n/a | 3A 250v S.B. | 50v DC Upr. Rt. Flip. (BLU-YELSRED-YEL)
For locations & more information on fuses, see Sec. 5, Chapter 2.

<« Display Power Supply Bd.

Expander
Board %

Tournament|
Interface
Board %

} UK or Tournament
GAMES ONLY

For more info., see Section 5,
Chp. 4, PCBs (Yellow Pages)

IDispIag Controller Bd. >|

The Display Controller has the Display
EPROM (Location: U5 / ROM 0).
This board is located behind the

128 X 32 Dot Matrix Display Board.

8ection 3, Chapter 2
Page 30

For Schematics and/or
Component Parts on PC
Boards shown on this page,
review Section 5, Chapter 4,
Printed Circuit Boards
(The Yellow Pages).

W/WM//M/// ol

EEEEEEEE TR

lCPU/Sound Bd. Il w/ATMEL Al
Il/O Power Driver Board V|

;

[ L

7 A

T AUX PORTOUT 33 AUX PORTTH

==+ All BRIDGES rated
35A @ 100V ***

+50v DC High
Current Coils

+20v DC Low

BRDGT
LJOU]

11 KEORNER
ZA A

Current Coils

+/-12v DC
Sound /

Display / Logic
+18vDC
lllumination

+5v DC Logic
Voltage

ocoﬂDDT Wten“tﬂz@

T SOL J7 LOW CURRENT SOL J8 FLASH LAMPS

Eﬂl‘f 5

BRIDGE
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Dr. Pinball

To initiate, from the DIAGNOSTICS MENU, select the Cross "DR." Icon with either the Red "LEFT" or

DOF; Green "RIGHT" Buttons 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 (3) Icons:
Coil "DR.", Switch "DR." and Lamp "DR." Icons. Selecting a particular /con 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. Dr. Pinball will now display 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 displays a question or requests a
procedure, Dr. Pinball will expect a response such as "NO" or "YES" (see below examples of the Mini-Icons which
will prompt the operator). You the operator/technician must respond by using the Red or Green Buttons to
"SELECT" a Mini-Icon and the Black Button to "ACTIVATE or ENTER" your selection.

Coil Flow Chart

To initiate, from the DR. PINBALL MENU, select the Coil "DR." Icon with either the Red or Green
OF Buttons and press the Black Button. This is the Coil Flow Chart. Follow the questions, answering by
=——*1l using the Mini-Icons in the display.

ﬁ-""- Switch Flow Chart

To initiate, from the DR. PINBALL MENU, select the Switch "DR." Icon with either the Red or Green
DF Buttons and press the Black Button. This is the Switch Flow Chart. Follow the questions, answering
==l 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
OF Buttons and press the Black Button. This is the Lamp Flow Chart. Follow the questions, answering by
=—2=1] using the Mini-Icons in the display.

The following are the Mini-lcons with explanations for the DR. PINBALL Sub-Menus:
Select and activate either the "-" or "+" Mini-Icons to diagnose a Coil, Lamp or Switch. Select and activate the

"RUN" Mini-Icon to test selected item. The "PREV" Mini-Icon allows you to go back to previous question. Select
the "QUIT" Mini-Icon to exit Portals™ completely. Select the "?" Mini-Icon (Help) to see directions on button usage.

H ¥EH EHD PREW 2UTT 3

Select and activate either the "NO or "YES" Mini-Icons to answer a question given. Select and activate the "END"
Mini-lcon to change to a new item to test. The "PREV" Mini-Icon allows you to go back to previous question.
Select the "QUIT" Mini-Icon to exit Portals™ completely. Select the "?" Mini-lcon (Help) to see directions on button

EHD PREWRUTT 3

After a diagnosis is given, select and activate the "END" Mini-Icon to change to a new item to test. The "PREV"
Mini-Icon allows you to go back to previous display. Select the "QUIT" Mini-Icon to exit Portals™ completely.
Select the "?" Mini-Icon (Help) to see directions on button usage.

In COIL FLOW CHART MENU, select and activate the "PULSE" Mini-Icon to pulse the coil selected. Select and
activate the "END" Mini-lcon to change to a new item to test. The "PREV" Mini-lcon allows you to go back to

previous question. Select the "QUIT" Mini-Icon to exit Portals™ completely. Select the "?" Mini-Icon (Help) to see
directions on button usage.
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CLICK RED BOX ON THE NEXT PAGE TO RESET THIS PAGE. BE CAREFUL!
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STARTING METER Reading :

STARTING METER Date

MM/DD/YR) :  AUDITOR’S NAME :

CURRENT METER Reading :

CPU Version :

DISPLAY Version :

CURRENT VOLUME SETT

NG:

2 2

AUDIT Date \MM/D D/YR) :

0 L

EARNINGS & STANDARD AUDIT TABLES

Dlﬂl.'u HDIIHS ESET|TOUE

R FE

LI

FiFF EARNINGS AUDITS

01-14 & =

GAME LOCATION NAME :

PLEToH ) )
I:IJ 10 AUDITS MENU EHHHIHI:E AUDITS AUD Audit definitions follow in this Chapter.

TOTAL COINS THRU TOTAL

PAID CREDITS 06 | RIGHT SLOT 11| coINs

FREE GAME COINS THRU TOTAL

PERCENTAGE 07 | CENTERSLOT EARNINGS

AVERAGE COINS THRU 13 | METER

BALL TIME 08 | 4THSsLOT 3| cLicKs

AVERAGE 09 | COINS THRU 14 | SOFTWARE

GAME TIME 5TH SLOT METER

COINS THRU COINS THRU

LEFT SLOT 10 | 6THSLOT

LO TO RUDITS MEMU

@nlﬁnrlﬁf? Lmr ] E%EE:HL% FREULHHEJ

STAHDARD AUDITS

F7FF STANDARD AUDITS

01-68 &9 =

Audit definitions follow in this Chapter.
To track Feature & Tournament Audits, see Pages 36 or 54.

TOTAL 14N-15.9M
BALLS PLAYED 25 | SCORES 49 ‘ PROPRIETARY
TOTAL og | 18V=179M N BASE
EXTRA BALLS SCORES REPLAY
EXTRA BALL o7 | 18M-199M 51 | LEFTFLIPPER
PERCENT SCORES USED
REPLAY 1 og | 20M-249M 5o | RIGHT FLIPPER
AWARDS SCORES USED
REPLAY 2+ 25M-29,9M
AWARDS 29 | SCORES 53 | PROPRIETARY
TOTAL 30M-39,9M
REPLAYS 30 | SCORES 54 | PROPRIETARY
REPLAY a1 | 4oms 55 | 01 MINUTE
PERCENT SCORES GAMES
TOTAL AVERAGE 1-1.5 MINUTE
SPECIALS SCORES 56 | GAMES
SPECIAL SERVICE - | 15-2 MINUTE
PERCENT 33 | crebITS 57 | GAMES
N ToTAL Ml BALL SEARCH 2—2.5 MINUTE
MATCHES STARTED 58 | GAMES
11 | HIGH SCORE LOST BALL 59 | 25-3MINUTE
AWARDS FEEDS GAMES
HIGH SCORE LOST BALL 60 | 3735 MINUTE
PERCENT M| GAME STARTS GAMES
TOTAL LEFT 3.5—4 MINUTE
13 | FREE PLAYS 37 | DRAINS 61 | GAMES
TOTAL CENTER 4—5 MINUTE
PLAYS 38 | DRAINS 62 | GAMES
0-499K RIGHT 5-6 MINUTE
15 | SCORES 39 | DRAINS 63 | GAMES
HE—4 0| o4 | ST
17 | 1m-om 41 | TOTAL 65 | 8- 10 MINUTE
SCORES BALLS SAVED GAMES
1 | 220 42 | PROPRIETARY 66 | (o MINUTE
19 %“381&%“@ 43 | PROPRIETARY 67 ésAf'M",'E'gUTE
4N-5.9M RECENT
20 | SCORES 44 | PROPRIETARY 68 | REPLAY PERCENT
6M-7.9M Note: Audits are subject to change (with or without notice).
21 | onde 45 | PROPRIETARY
8M-9.9M
22 | S 46 | PROPRIETARY
10M-11.9M
23 | WS 47 | PROPRIETARY
12M-13.9M
24 | IS 48 | PROPRIETARY
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Overview
A

The Portals™Service Menu System provides 115 Audits for accounting purposes and for evaluation of Game
Programming. The Audits are divided into 3 groups: ¢ Earnings Audits (Audits 01-14), ¢ Standard Audits
(Audits 01-68) and e Feature Audits (Programming Use Only) (Audits 01-33). For details on Tournament
Audits, see Section 3, Chapter 7, GO TO TOURNAMENT MENU. Audits which are named Proprietary are also
for Future Expansion or Programming. Game code may get upgraded during production; compare all Audits in
the display with the manual and make any corrections to the Audit Table (previous page), as necessary. Audits are
subject to change (with or without notice). To view Audits in the display, enter the Portals™Service Menu System.
For how to RESET Audits, see Section 3, Chapter 6, GO TO RESET MENU.

T TITITIITIIITIVI I I I I I I I I IV I I I I I I II4
EXPLANATION & USAGE OF COMMON LARGE & MINI-ICONS USED IN VARIOUS MENUS & SUB-MENUS:

Select and activate to:
E E] Move LEFT or RIGHT, select previous / next or

* * ﬁ m ‘ m E move backwards / forwards.

MORE MORE FREL uUIT

Tr;cese non-selectable  Sefect and activate Select and activate Select and activate
ons appear in the :

selected Menu only when _ [0 return to the to QUIT, exits & to view HELP
there are MORE lconsto PREVIOUS Menu. returns to the Screens of the
the LEFT or to the RIGHT Attract Mode. current Menu*. * Help Note: An explanation of each Mini-lcon at that menu level
available for selection. will cycle continuously. To exit a disg.'a&/ where no Mini-Icons are
available for selection, pressing any buitton will exit the display.

After entering Portals™, the MAIN MENU now appears. Select the "AUD" /con in the MAIN MENU with

AUD either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in the same manner)
I'and press the Black "ENTER" Button (the Start Button operates in the same manner). The AUDITS

MENU appears. Continue through this chapter for the explanation & usage of the Icons in the AUDITS MENU.

% Earnings Audits (01-14) FAF¥

To initiate, from the AUDITS MENU, select the "EARN" /con with either the Red "LEFT" or Green

AFEH "RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>"
L- Mini-Icons to view the next or previous Audit in this group. The display will describe the Audit Number,
Audit Name and the Current Audit Total (Value). The current Audit will remain in the display until the next Audit
is viewed or when this Menu is exited.

I:l GO TO AUDITS MENU
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[N | EARNINGS AUDIT NAME: Definition |
01 TOTAL PAID CREDITS: Provides the total number of Paid Credits.

02 FREE GAME PERCENTAGE: Provides the percentage total by dividing Standard Audit 13, TOTAL FREE
PLAYS, by Standard Audit 14, TOTAL PLAYS.

03 AVERAGE BALL TIME: In seconds, the average ball time is derived from the total play time divided by
Standard Audit 01, TOTAL BALLS PLAYED.

04 AVERAGE GAME TIME: The average game time is expressed in minutes and seconds (0:00).

05 COINS THRU LEFT SLOT: Provides the total number of times Coin Mechanism Switch 06 was closed.

06 COINS THRU RIGHT SLOT: Provides the total number of times Coin Mechanism Switch 04 was closed.
07 COINS THRU CENTER SLOT: Provides the total number of times Coin Mechanism Switch 05 was closed.
08 COINS THRU 4TH SLOT: Provides the total number of times Coin Mechanism Switch 02 was closed.

09 COINS THRU 5TH SLOT: Provides the total number of times Coin Mechanism Switch 07 was closed.

10 COINS THRU 6TH SLOT: Provides the total number of times Coin Mechanism Switch 03 was closed.

11 TOTAL COINS: Provides the total amount of coins registered through all the Coin Slots.

12 TOTAL EARNINGS: The total cash value accumulated since the last Factory Reset occurred.
See Section 3, Chapter 6, GO TO RESET MENU, Reset Coin Audits.

13 METER CLICKS: Provides the total number of money clicks accumulated. Based on the country’s lowest
coin denomination used for the game credit.

14 SOFTWARE METER: Provides the continuing total of Meter Clicks. This audit cannot be reset; the display
shows the constant addition of Meter Clicks.

Go To
Audits Menu
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| 8tandard Audits (01-68) R FF

To initiate, from the AUDITS MENU, select the "S.P.L." Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>"
Mini-Icons to view the next or previous Audit in this group. The display will describe the Audit Number,
Audit Name and the Current Audit Total (Value). The current Audit will remain in the display until the next Audit
is viewed or when this Menu is exited.

INr] | STANDARD AUDIT NAME: Definition
01 TOTAL BALLS PLAYED: Provides the total number of Reqular and Extra Balls.
02 TOTAL EXTRA BALLS: Provides the total number of Extra Balls awarded.

03 EXTRA BALLS PERCENT: Provides the percentage total by dividing Standard Audit 02, TOTAL EXTRA
BALLS, by Standard Audit 14, TOTAL PLAYS.

04 REPLAY 1 AWARDS: Provides the total Awards (Credits, Extra Balls or Scores) for Level 1.

05 REPLAY 2+ AWARDS: Provides the total Awards (Credits, Extra Balls or Scores) for Level 2 or higher.
06 TOTAL REPLAYS: Provides the total Awards (Credits, Extra Balls or Scores) for exceeding Replay Score
Levels.

REPLAY PERCENT: Provides the percentage total from dividing Standard Audit 06, TOTAL REPLAYS, by
07  Standard Audit 14, TOTAL PLAYS. The percentage reflects replay total awards for exceeding replay
score levels.

08 TOTAL SPECIALS: Provides the total Awards (Credits, Extra Balls, or Scores) for making Specials.

09 SPECIAL PERCENT: Provides the percentage total by dividing Standard Audit 08, TOTAL SPECIALS, by
Standard Audit 14, TOTAL PLAYS.

TOTAL MATCHES: Provides the total Credits awarded for matching the last two digits of the score with the
10 System-Generated Match Number at the end of the game. Percentage of Match Credits is adjustable
from 0% to 10% by Standard Adjustment 13, MATCH PERCENTAGE, if enabled.
See Section 3, Chapter 4, GO TO ADJUSTMENTS MENU, Standard Adjustments.

11 HIGH SCORE AWARDS: Provides the total Awards (Credits, Extra Balls, or Scores) for exceeding the
High-Score-To-Date scores.

& 09§

HIGH SCORE PERCENT: Provides the percentage total by dividing Standard Audit 11, HIGH SCORE
AWARDS, by Standard Audit 14, TOTAL PLAYS.

12

TOTAL FREE PLAYS: Provides the total Free Credits for Replays, High-Score-To-Date, Specials and

13 Match.

TOTAL PLAYS: This total is derived by adding the sum of Earnings Audit 01, TOTAL PAID CREDITS, and
14  Standard Audit 13, TOTAL FREE PLAYS.
Note: Free Credits are not recorded in the Audit until they are actually used.

15 0 — 499K SCORES: Provides the total number of games the Player’s final score was
0 and 499,990 points.

16 500K — 999K SCORES: ... and the Player’s final score was between 500,000 and 999,990 points.

Q@
o
=)
>
c
o
=
)

17 1M - 1.9M SCORES: ... and the Player’s final score was between 1,000,000 and 1,999,990 points.

18 2M - 2.9M SCORES: ... and the Player’s final score was between 2,000,000 and 2,999,990 points.
19 3M- 3.9M SCORES: ... and the Player’s final score was between 3,000,000 and 3,999,990 points.

20 4M- 5.9M SCORES: ... and the Player’s final score was between 4,000,000 and 5,999,990 points.
21 6M- 7.9M SCORES: ... and the Player’s final score was between 6,000,000 and 7,999,990 points.
22 8M - 9.9M SCORES: ... and the Player’s final score was between 8,000,000 and 9,999,990 points.

23 10M - 11.9M SCORES: ... and the Player’s final score was between 10,000,000 and 11,999,990 points.
24 12M - 13.9M SCORES: ... and the Player’s final score was between 12,000,000 and 13,999,990 points.

25 14M - 15.9M SCORES: ... and the Player’s final score was between 14,000,000 and 15,999,990 points.

26 16M - 17.9M SCORES: ... and the Player’s final score was between 16,000,000 and 17,999,990 points.
27 18M - 19.9M SCORES: ... and the Player’s final score was between 18,000,000 and 19,999,990 points.

28 20M — 24.9M SCORES: ... and the Player’s final score was between 20,000,000 and 24,999,990 points.
29 25M - 29.9M SCORES: ... and the Player’s final score was between 25,000,000 and 29,999,990 points.
30 30M —39.9M SCORES: ... and the Player’s final score was between 30,000,000 and 39,999,990 points.

31 40M+ SCORES: Provides the total number of games the Player’s final score was
40,000,000 points and over.

AVERAGE SCORES: This total is derived from adding the Final Score of each game to a table and dividing

32 ""ihis sum by Standard Audit 14, TOTAL PLAYS.

Standard Audits 33-68 continued on the next page.
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Standard Audits Continued. EE

Al STANDARD AUDIT NAME: Definition |

" SERVICE CREDITS: Provides the total number of times the Portals™Green Button (Dedicated Switch 7)
was pushed in Attract Mode.

33 See Section 3, Chapter 1, Service Switch Set Access & Use, for how to receive Service Credits.
See Sec. 3, Chp. 6, GO TO RESET MENU, Reset Credits, for how to delete Service (and Paid Credits).
34 BALL SEARCH STARTED: Provides the total number of times the game performed a Ball Search.

35

LOST BALL FEEDS: Provides the total number of times the game added a pinball to play when it could not
find a pinball after Ball Search.
See Section 3, Chapter 2, GO TO DIAGNOSTICS MENU, Technicians Alert [Pinball Detection].

LOST BALL GAME STARTS: Provides the total number of times the game started with a pinball missing

36 from the ball trough at the start of a game.
See Section 3, Chapter 2, GO TO DIAGNOSTICS MENU, Technicians Alert [Pinball Detection].

37 LEFT DRAINS: Provides the total number of times Rollover Switch 57 was closed.

38 CENTER DRAINS: Provides the total number of times the pinball had drained when the last switch
closed was not Switch 57 or Switch 60.

39 RIGHT DRAINS: Provides the total number of times Rollover Switch 60 was closed.

40  TILTS: Provides the total number of times Contact Switch 56 was closed.
TOTAL BALLS SAVED: Provides the total number of times this feature was used (this feature can be

M turned ON or OFF, see Standard Adj. 38, FREEZE TIME in Section 3, Chapter 4, GO TO ADJUSTMENTS

MENU, Standard Adjustments). This feature is enabled at the start of each pinball and is disabled as
soon as a predetermined number of switches are "closed" or the allocated time has expired.

>>

42 - 49 PROPRIETARY: Proprietary Audits are used for Future Expansion or Programming.

50

BASE REPLAY: Provides the current base Replay Level Score.

LEFT FLIPPER USED: Provides the total number of times the Left Flipper Button (Dedicated Switch 1)

51 was pushed in Game Mode.
50 RIGHT FLIPPER USED: Provides the total number of times the Right Flipper Button (Dedicated Switch 3)
was pushed in Game Mode.
>> 53 - 54 PROPRIETARY: Proprietary Audits are used for Future Expansion or Programming.
55 0 - 1 MINUTE GAMES: Provides the total number of games the total game time was between
0:00 and 1:00 minute.
56 1-1.5 MINUTE GAMES: Provides the total number of games the total game time was between
1:00 and 1:30 minutes.
57 1-5-2MINUTE GAMES: Provides the total number of games the total game time was between
1:30 and 2:00 minutes.
58 2 — 2.5 MINUTE GAMES: Provides the total number of games the total game time was between
2:00 and 2:30 minutes.
59 2.5 -3 MINUTE GAMES: Provides the total number of games the total game time was between
2:30 and 3:00 minutes.
60 3 —3-5 MINUTE GAMES: Provides the total number of games the total game time was between
3:00 and 3:30 minutes.
61 3.5-4 MINUTE GAMES: Provides the total number of games the total game time was between
3:30 and 4:00 minutes.
62 4 — 5 MINUTE GAMES: Provides the total number of games the total game time was between
4:00 and 5:00 minutes.
63 5 -6 MINUTE GAMES: Provides the total number of games the total game time was between
5:00 and 6:00 minutes.
64 6 — 8 MINUTE GAMES: Provides the total number of games the total game time was between
6:00 and 8:00 minutes.
65 8 — 10 MINUTE GAMES: Provides the total number of games the total game time was between
8:00 and 10:00 minutes.
66 10 — 15 MINUTE GAMES: Provides the total number of games the total game time was between
10:00 and 15:00 minutes.
67 15+ MINUTE GAMES: Provides the total number of games the total game time was
15:00 and over.
RECENT REPLAY PERCENT: Percent figured with programming thresholds for a determined number of
68  games (again based on programming thresholds). The percentage reflects replay total awards for
exceeding replay score levels.
Go To Section 3, Chapter 3
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Feature Audits (01-33) R ¥

To initiate, from the AUDITS MENU, select the "BION" /con with either the Red "LEFT" or Green
: "RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>" Mini-

Icons to view the next or previous Audit in this group. The display will describe the Audit Number, Audit
Name and the Current Audit Total (Value). The current Audit will remain in the display until the next Audit is
viewed or when this Menu is exited. Audits Definition: Programming Use Only. The proprietary information
provides the total number of times a feature was started, awarded, lit, played and/or completed (awarded); also,
the total number of Switch Closures during certain modes or features are tracked (a predetermined single/multiple
variations of switch closures are used to determine the lighting and/or completion of the feature stated).
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FEATURE AUDIT TABLE
ﬁ.ﬁ - EE FEATURE AUDITS
@nl ADT I H?Luﬂ OURjEUIT F p.l‘:ﬁ FREULHIT ELF 7*** PI?J&I?A?AM%(); ITSE%ILY s
£0 70 RUDITS MENU FEHTURE RUDITS . UNLABELED BOXES ARE FOR FUTURE EXPANSION.
01 | LEFT RAMPS 01 | LEFTRAMPS
02 | RIGHT RAMPS 02 | RIGHT RAMPS
03 | TEMPLE LEFT LANE 03 | TEMPLE LEFT LANE
04 | TEMPLE CENTER LANE 04 | TEMPLE CENTER LANE
05 | TEMPLE RIGHT LANE 05 | TEMPLE RIGHT LANE
06 | TEMPLE AWD EB LIT 06 | TEMPLE AWD EB LIT
07 | TEMPLE AWD ? 07 | TEMPLE AWD ?
g’ 08 | TEMPLE AWD SJ LIT 08 | TEMPLE AWD SJ LIT
e 09 | TEMPLE AWD MIL PLUS 09 | TEMPLE AWD MIL PLUS
w 10 | TEMPLE AWD SPEC LIT 10 | TEMPLE AWD SPEC LIT
lep) 11 | TEMPLE AWD 2X SCORING 11 | TEMPLE AWD 2X SCORING
3‘ 12 | TEMPLE AWD ROAD TRIP 12 | TEMPLE AWD ROAD TRIP
o 13 | TEMPLE AWD BIG POINTS 13 | TEMPLE AWD BIG POINTS
? 14 | CONTINENTS STARTED 14 | CONTINENTS STARTED
?;3 15 | TEMPLE CODE SCRAMBLES 15 | TEMPLE CODE SCRAMBLES
16 | VARITARGET AWARDS 16 | VARITARGET AWARDS
17 | 1BALL LOCKED 17 | 1BALL LOCKED
18 | 2 BALLS LOCKED 18 | 2BALLS LOCKED
19 | MULTIBALL STARTED 19 | MULTIBALL STARTED
20 | MULTIBALL JACKPOTS 20 | MULTIBALL JACKPOTS
21 | MULTIBALL S. JACKPOTS 21 | MULTIBALL S. JACKPOTS
22 | BONUS X AWARDED 22 | BONUS X AWARDED
23 | BOZO AWARDS GIVEN 23 | BOZO AWARDS GIVEN
24 | PROPRIETARY 01 24 | PROPRIETARY 01
25 | PROPRIETARY 02 25 | PROPRIETARY 02
26 | PROPRIETARY 03 26 | PROPRIETARY 03
27 | PROPRIETARY 04 27 | PROPRIETARY 04
28 | PROPRIETARY 05 28 | PROPRIETARY 05
29 | PROPRIETARY 06 29 | PROPRIETARY 06
30 | PROPRIETARY 07 30 | PROPRIETARY 07
31 | PROPRIETARY 08 31 | PROPRIETARY 08
32 | PROPRIETARY 09 32 | PROPRIETARY 09
33 | PROPRIETARY 10 33 | PROPRIETARY 10

Section 3, Chapter 3
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Go To Printer Menu (OPTIONAL USE ONLY)

Operational Usage Note: The use of the following Sub-Menus are OPTIONAL and provided as a
FHT convenience only. No special equipment was included with your Pinball Game. To initiate, from the

AUDITS MENU, select the "PRNT" Icon with either the Red "LEFT" or Green "RIGHT" Button and
press the Black "ENTER" Button. The PRINTER MENU appears. A Tournament Serial Interface (TSI) Board
and a RS-232 Communication Device (which can download serial information) are required for proper operation
of these Sub-Menus. Entering the menus & selecting/activating the Icons without the equipment mentioned, will
not affect the Pinball Game nor the operation of the Portals™ Service Menu System in any way. An optional
Printer Kit is available for purchase (contact your local distributor).

Dlﬂl.'l ADT I INET HI:T l.'ll.l IJIT EMIHE R LIHHEEREUEHITEELF

I:III TO AUDITS MEMHU CO TO PRIHTEH MEHU

QUICK PRIMTOUT FRINT

Quick Printout

To initiate, from the PRINTER MENU, select the "QUIK" /con with either the Red or Green Button and
DUIE | press the Black Button. Select either the "-" or "+" Mini-lcon and press the Black Button to start the

printout. Per the display instruction, the Start Button can also be pressed to start the printout. Only the
Earnings Audits can be retrieved and/or printed for further processing.

Full Printout

To initiate, from the PRINTER MENU, select the "ALISON" /con with either the Red or Green Button and
press the Black Button. Select either the "-" or "+" Mini-lcon and press the Black Button to start the
download. Per the display instruction, the Start Button can also be pressed to start the download. All
Earnings, Standard, Feature & Tournament Audits can be retrieved and/or printed for further processing.

L4 X
=
=

Reset Printer

To initiate, from the PRINTER MENU, select the "RESET" Icon with either the Red or Green Button and
ESET| Press the Black Button. Select either the "-" or "+" Mini-lcon and press the Black Button to clear the

"N¢ of copies printed" count total appearing in the display. Operational Usage Note: Activating the
"QUIK" Icon (in the previous Quick Printout) without the special equipment and unique software, will still provide a
"count total" in this Reset Printer Menu, which does not affect the operation of the Portals™ Service Menu System
in any way. Activating this "RESET" Icon will reset the "count total" in the display to 00.
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VL0000 400400000000000000000000000004
FEATURE AUDIT ABBREVIATIONS USED IN THIS CHAPTER:

? AWD EB
Extra
Mystery Awarded Ball
S. SJ MIL
Super
Super Jackpot Million
VARI X 2X
Variable
Variable Number Double

VA0 00000000000 000000000404
For how to RESET Audits, see Section 3, Chapter 6, GO TO RESET MENU.

EELUDLMH? Lﬂ L ALD ’;ﬁ % % ﬂ L ’ﬁﬁ[’ﬁ[@[ﬁa& ﬁ

CO TO RESET MEHU REEET COIM AUDITS RESET CAME AUDITS
(05 13 Earnings Only) (01-04 Earnings.fll Standard & Feature Audits)
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CLICK THE RED BOX ON PAGE 33 TO RESET THIS PAGE. BE CAREFUL!

STARTING METER Reading :

STARTING METER Date (MM/DD/YR) :

CURRENT METER Reading :

AUDITOR’S NAME :

CPU Version :

CURRENT VOLUME SETTING:

2 2

DISPLAY Version : GAME LOCATION NAME :

AUDIT Date \MM/D D/YR) :
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STAHDARD AUDITS

TOTAL COINS THRU 11 | TOTAL
PAID CREDITS 06 | RIGHT SLOT COINS
FREE GAME - | coms THRU TOTAL
PERCENTAGE 07 | CENTERSLOT EARNINGS
AVERAGE 08 | COINS THRU 13 | METER
BALL TIME 4TH SLOT CLICKS
AVERAGE 09 | COINSTHRU 14 | SOFTWARE
GAME TIME 5TH SLOT METER
COINS THRU 10 | COINSTHRU

LEFT SLOT 0| eTHSLOT

F7FF STANDARD AUDITS

01-68 & =

. TB?\RIé PLAYED 25 | §C0Res" 49 ‘ PROPRIETARY
TOTA og | 18V=179M N BASE
EXTRA BALLS SCORES REPLAY
EXTRA BALL 18M-19.9M LEFT FLIPPER
MU PERCENT 27 | SCORES 51 | ysep
REPLAY 1 20M-24,9M RIGHT FLIPPER
04 | AWARDS 28 | SCORES 52 | ysep
REPLAY 2+ 25M-29,9M
05 | AWARDS 29 | SCORES 53 | PROPRIETARY
06 E%E‘tkys 30 g%“gﬁé’gm 54 | PROPRIETARY
NS REPLAY a1 | 4oms 55 | 01 MINUTE
PERCENT SCORES GAMES
TOTAL AVERAGE 1-1.5 MINUTE
08 | speCIALS SCORES 56 | GAMES
SPECIAL SERVICE 15— 2 MINUTE
SR PERCENT 33 | crebITS 57 | GAMES
N ToTAL Ml BALL SEARCH 2—2.5 MINUTE
MATCHES STARTED 58 | GAMES
11 | HIGH SCORE LOST BALL 59 | 25-3MINUTE
AWARDS FEEDS GAMES
HIGH SCORE LOST BALL 60 | 3735 MINUTE
PERCENT M| GAME STARTS GAMES
TOTAL LEFT 3.5 4 MINUTE
13 | FREE PLAYS 37 | DRAINS 61 | GAMES
TOTAL CENTER 4—5 MINUTE
PLAYS 38 | DRAINS 62 | GAMES
0-499K RIGHT 5-6 MINUTE
15 | SCORES 39 | DRAINS 63 | GAMES
HE—4 0 o | Eaple
1M=1.9M TOTAL 8— 10 MINUTE
17 | SCORES 41 | BALLS SAVED 65 | GAMES
1 | 220 42 | PROPRIETARY 66 | (o MINUTE
3M-3.9M 15+ MINUTE
19 | Shee 43 | PROPRIETARY 67 | e
4M-5.9M RECENT
20 | SCORES 44 | PROPRIETARY 68 | REPLAY PERCENT
6M-7.9M Note: Audits are subject to change (with or without notice).
21 | onde 45 | PROPRIETARY
8M-9.9M
22 | S 46 | PROPRIETARY
10M-11.9M
23 | WS 47 | PROPRIETARY
12M-13.9M
24 | IS 48 | PROPRIETARY
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FEATURE AUDIT TABLE
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FEATURE AUDITS
01-33 & = D

*** PROGRAMMING USE ONLY ***

(£0T0 RUEITS MEHU rsnrur:s AUDITS AUD
UNLABELED BOXES ARE FOR FUTURE EXPANSION.
01 | LEFT RAMPS 01 | LEFTRAMPS
02 | RIGHT RAMPS 02 | RIGHT RAMPS
03 | TEMPLE LEFT LANE 03 | TEMPLE LEFT LANE
04 | TEMPLE CENTER LANE 04 | TEMPLE CENTER LANE
05 | TEMPLE RIGHT LANE 05 | TEMPLE RIGHT LANE
06 | TEMPLE AWD EB LIT 06 | TEMPLE AWD EB LIT
07 | TEMPLE AWD ? 07 | TEMPLE AWD?
08 | TEMPLE AWD SJ LIT 08 | TEMPLE AWD SJ LIT
09 | TEMPLE AWD MIL PLUS 09 | TEMPLE AWD MIL PLUS
10 | TEMPLE AWD SPEC LIT 10 | TEMPLE AWD SPEC LIT
11 | TEMPLE AWD 2X SCORING 11 | TEMPLE AWD 2X SCORING
12 | TEMPLE AWD ROAD TRIP 12 | TEMPLE AWD ROAD TRIP
13 | TEMPLE AWD BIG POINTS 13 | TEMPLE AWD BIG POINTS
14 | CONTINENTS STARTED 14 | CONTINENTS STARTED
15 | TEMPLE CODE SCRAMBLES 15 | TEMPLE CODE SCRAMBLES
16 | VARITARGET AWARDS 16 | VARITARGET AWARDS
17 | 1BALLLOCKED 17 | 1BALLLOCKED
18 | 2BALLS LOCKED 18 | 2BALLS LOCKED
19 | MULTIBALL STARTED 19 | MULTIBALL STARTED
20 | MULTIBALL JACKPOTS 20 | MULTIBALL JACKPOTS
21 | MULTIBALL S. JACKPOTS 21 | MULTIBALL S. JACKPOTS
22 | BONUS X AWARDED 22 | BONUS X AWARDED
23 | BOZO AWARDS GIVEN 23 | BOZO AWARDS GIVEN
24 | PROPRIETARY 01 24 | PROPRIETARY 01
25 | PROPRIETARY 02 25 | PROPRIETARY 02
26 | PROPRIETARY 03 26 | PROPRIETARY 03
27 | PROPRIETARY 04 27 | PROPRIETARY 04
28 | PROPRIETARY 05 28 | PROPRIETARY 05
29 | PROPRIETARY 06 29 | PROPRIETARY 06
30 | PROPRIETARY 07 30 | PROPRIETARY 07
31 | PROPRIETARY 08 31 | PROPRIETARY 08
32 | PROPRIETARY 09 32 | PROPRIETARY 09
33 | PROPRIETARY 10 33 | PROPRIETARY 10
Comments:

Note: Audits are subject to change (with or without notice).




| CLICK THE RED BOX ON PAGE 33 TO RESET THIS PAGE. BE CAREFUL! |

STARTING METER Reading :

STARTING METER Date (MM/DD/YR) : ~ AUDITOR’S NAME :

0

MULTI-WEEK TOURNAMENT AUDIT TABLES

CURRENT VOLUME SETT

NG:

2 2

CURRENT METER Reading : AUDIT Date (MM/DD/YR) : CPU Version : DISPLAY Version : GAME LOCATION NAME :
[ [ ]o .
TOTAL NET ACCUM.
PLAYS EARNINGS JACKPOT
TOURNAMENT ACCUM. TOTAL
Tou ACCH # TOURNAMENTS
TOTAL ACCUM.
GAME EARNINGS TOUR. PLAYS
TOTAL ACCUM.
TOUR. EARNINGS EARNINGS
ACCUM.
JACKPOT TOUR EARNINGS
STARTING METER Reading : STARTING METER Date (MM/DD/YR) : AUDITOR’S NAME : CURRENT VOLUME SETTING:
CURRENT METER Reading : AUDIT Date (MM/DD/YR) : CPU Version : DISPLAY Version : GAME LOCATION NAME :
[ [ ]o .
TOTAL NET ACCUM.
PLAYS EARNINGS JACKPOT
TOURNAMENT ACCUM. TOTAL
TouR) s # TOURNAMENTS
TOTAL ACCUM.
GAME EARNINGS TOUR. PLAYS
TOTAL ACCUM.
TOUR. EARNINGS EARNINGS
ACCUM.
JACKPOT TOUR EARNINGS
STARTING METER Reading : STARTING METER Date (MM/DD/YR) : AUDITOR’S NAME : CURRENT VOLUME SETTING:
CURRENT METER Reading : AUDIT Date (MM/DD/YR) : CPU Version : DISPLAY Version : GAME LOCATION NAME :
[ [ ]o .
TOTAL NET ACCUM.
PLAYS EARNINGS JACKPOT
TOURNAMENT ACCUM. TOTAL
TouR) s # TOURNAMENTS
TOTAL ACCUM.
GAME EARNINGS TOUR. PLAYS
TOTAL ACCUM.
TOUR. EARNINGS EARNINGS
ACCUM.
JACKPOT TOUR EARNINGS
STARTING METER Reading : STARTING METER Date (MM/DD/YR) : AUDITOR’S NAME : CURRENT VOLUME SETTING:
CURRENT METER Reading : AUDIT Date (MM/DD/YR) : CPU Version : DISPLAY Version : GAME LOCATION NAME :
[ [ ]o .
TOTAL NET ACCUM.
PLAYS EARNINGS JACKPOT
TOURNAMENT ACCUM. TOTAL
TouR) s # TOURNAMENTS

TOTAL ACCUM.
GAME EARNINGS TOUR. PLAYS
TOTAL ACCUM.
TOUR. EARNINGS EARNINGS

JACKPOT

ACCUM.
TOUR EARNINGS
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RiFF STANDARD ADJUSTMENTS 01-52 & = &

STANDARD & FEATURE
ADJUSTMENT TABLES

(Review Overview regarding changes)

Nr. ADJUSTMENT NAME pEiadr  orouR. HN- ADJUSTMENT NAME oAty ordvRe
01 REPLAY TYPE AUTO 27*| DEFAULT HIGH SCORE #4 | 25,000,000
02* REPLAY PERCENTAGE 10% 28 HSTD RESET COUNT 2,000
03 REPLAY AWARD CREDIT 29 HIGH SCORE INITIALS 3 INITIALS
04* REPLAY LEVELS 1:12,000,000 30 FREE PLAY NO

05 REPLAY BOOST YES 31 CUSTOM MESSAGE ON

06 SPECIAL AWARD CREDIT 32 FLASH LAMP POWER NORMAL
07 SPECIAL PERCENTAGE 0% 33 COIL PULSE POWER NORMAL
08 FREE GAME LIMIT 05 34 KNOCKER VOLUME NORMAL
09* EXTRA BALL LIMIT 09 35 GAME RESTART YES
10*| EXTRA BALL PERCENTAGE 25% 36 BILL VALIDATOR NO

1" GAME PRICING USA 5 37| BKGRND MUSIC VOLUME 01

12 MATCH AWARD CREDIT 38* FREEZE TIME OFF
13 MATCH PERCENTAGE 9% 39| UK POST SAVE ENABLED NO

14 BALLS PER GAME 03 40 TIMED PLUNGER OFF

15 TILT WARNINGS 01 | FLIPPER BALL LAUNCH DISABLED
16 CREDIT LIMIT 30 42| COINDOOR BALL SAVER NO

17 ALLOW HIGH SCORES YES 43 COMPETITION MODE NO

18 |GRAND CHAMPION AWARDS 01 44 CONSOLATION BALL YES

19| HIGH SCORE #1 AWARDS 01 45 FAST BOOT YES

20| HIGH SCORE #2 AWARDS 00 46 Q24 OPTION COIN METER
21| HIGH SCORE #3 AWARDS 00 47| TICKET DISP. INSTALLED NO

22| HIGH SCORE #4 AWARDS 00 48 | ALLOW PLAYER COMP. MODE YES
23*| GRAND CHAMPION SCORE | 50,000,000 49 TECH ALERT WARNING NEVER
24*| DEFAULT HIGH SCORE #1 | 40,000,000 50 TEAM SCORES NO

25*| DEFAULT HIGH SCORE #2 | 35,000,000 51 LOCATION ID 00

26 DEFAULT HIGH SCORE #3 | 30,000,000 52 GAME ID 00

* Defaults are subject to change during production (especially 02, 04, 07, 09, 10, 13, 23-27 & 38).
Note: If Game & Display ROMs other than USA are installed, along with the proper Dlp Switch Sett/ngs different Defaults will appear.
If changes are made (or your Defaults are not USA), enter them with pencil in the YOUR SETTING spaces provided for reference.
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Shorteut to Standard Adjustment 31.

FiFF FEATURE ADJUSTMENTS 01-27 & = &

Nr. ADJUSTMENT NAME pEiadr orouR. EN- ADJUSTMENT NAME pEaadr ordvRe
01 BONUS X CARRYOVER NO 15 EUROPE HITS FOR LTR 07

02| INLANES AT GAME START 00 16 N. AMER HITS FOR LTR 05

03| POPS LIT AT GAME STRT 02 17 S. AMER HITS FOR LTR 06

04| TEMPLE JEWELS G. START 03 18 BION SCOOP DIFF MODERATE

05 MAX TEMPLE EBS LIT 03 19| SHARED BOZO LETTERS YES

06| RIPLEYS LETTERS GSTRT 00 20 TIMER SECONDS 30

07 EASY VARITARGET NO 21 IDOL HITS FOR EB LIT 12

08 TEMPLE GATE TIMED NO 22 IDOL HITS FOR SP. LIT 40

09 IDOL BALL SAVER NO Read the Note on Page 45 in this Chapter regarding Proprietary Adjustments:
10 EXTRA BALL MEMORY YES 23

1 AFRICA HITS FOR LTR 05 24

12 ANTAR. HITS FOR LTR 06 25

13 ASIA SPINS FOR LTR 25 2%

14 AUSTR. HITS FOR LTR 06 21

Section 3, Chapter 4
Page 38
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Go To Adjustments Menu

Overview

The Portals™Service Menu System provides 79 Adjustments to vary Game Functions to customize for your
particular needs. The Adjustments are divided into 2 groups: e Standard Adjustments (01-52) and e Feature
Adjustments (01-27). Game code may get upgraded during production; compare all Adjustments in the display
with the manual and make any corrections to the Adjustment Table (previous page), as necessary. Adjustments
are subject to change (with or without notice). To view Adjustments in the display, enter the Portals™ Service Menu
System. When a change is made and then the next / previous Adjustment is selected (or the Sub-Menu is exited),
the display will momentarily flash REQUEST INSTALLED. For further customization of Game Play Difficulty or
Game Play Type or how to RESET ONLY the Adjustments, see Section 3, Chapter 5, GO TO INSTALLS MENU.

A Important: The Coin Door must be OPEN allowing the Memory Protect Switch A
to be disabled, so any Adjustment changes can be made.

T TITITIITIIITIVI I I I I I I I I IV I I I I I I II4
EXPLANATION & USAGE OF COMMON LARGE & MINI-ICONS USED IN VARIOUS MENUS & SUB-MENUS:

Select and activate to:

M'ove LEFT or RIGHT, select previous / next or
move backwards / forwards.
E E'| DECREMENT (-) or INCREMENT (+) displayed
m Eﬁﬂ' value or select previous / next.

MORE MORE FREL PUIT

These non-selectable  Sefect and activate Select and activate Select and activate

selnte et i ohen _ fo return to the to QUIT, exits & to view HELP
there are MORE Iconsto  PREVIOUS Menu. returns to the Screens of the
the LEFT or to the RIGHT Attract Mode. current Menu*. * Help Note: An explanation of each Mini-lcon at that menu level
available for selection. will cycle continuously. To exit a dfsg.'a&/ where no Mini-Icons are
available for selection, pressing any buitton will exit the display.

GO TO ADJUSTMENTS MENU

After entering Portals™, the MAIN MENU now appears. Select the "ADJ" Icon in the MAIN MENU with
ADT either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in the same manner)
I and press the Black "ENTER" Button (the Start Button operates in the same manner). The
ADJUSTMENTS MENU appears. Continue through this chapter for the explanation & usage of the Icons in the
ADJUSTMENTS MENU.

7 8tandard Adjustments (01-52) FHFEFE FEF

To initiate, from the ADJUSTMENTS MENU, select the "S.P1." Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>" Mini-
Icons to view the next or previous Adjustment in this group. Select and activate either of the "-" or "+"
Mini-Icons to change the setting, if desired (the Default Setting is noted in the definitions below). The display will
describe the Adjustment Number, Adjustment Name and the Current Adjustment Setting. The current

Adjustment will remain in the display until the next Adjustment is view or when this Menu is exited.

WARNING: Changes made in any Adjustments will be lost after a FACTORY RESET or removal of the CPU/Sound Board Batteries.
Nr. STANDARD ADJUSTMENT NAME: Definition

REPLAY TYPE: Set to AUTO, DYNAMIC, FIXED or NONE. Default is AUTO. Selecting NONE will make
Standard Adjustments 2-5 NOT AVAILABLE. Selecting FIXED will make Standard Adjustment 2 NOT
AVAILABLE. If selected AUTO, DYNAMIC or FIXED, you will need to then select the number of Replay
Levels and Score Threshold (in Standard Adj. 4) desired for the player to receive a Replay Award (select
type in Standard Adj. 3). The Default Score appears as a starting point after the Level amount is selected.
AUTO & DYNAMIC will then get based on the Replay Percentage (in Standard Adjustment 2).

01 o Select FIXED to give the player a Replay Award as the Score Threshold is reached. This Score Threshold will not adjust up or
down. e Select AUTO to give the player a Replay Award as the Score Threshold is reached. This Score Threshold will automa-
tically adjust up or down based on the Replay Percentage chosen (in Std. Adj. 2). The game periodically adjusts based upon the
Player Base Skill Level. e Select DYNAMIC to give the player a Replay Award as the Score Threshold is reached. This Score
Threshold will go down every game based on the Replay Percentage selected. For (Dynamic) example, if the Score Threshold is
50,000,00 and the Replay Percentage selected is 10%, every game a player does not reach the Score Threshold, the score to reach
will drop by 5,000,000 (10% of 50M). This will continue every game until the Threshold Score is reached. Thus, if the score then
drops to 15,000,000 after 7 games and is then achieved, the Replay Award is given. The original Score Threshold is added to
15,000,000 and is now 65,000,000. It will then take the same player 10 games to reach 15,000,000.

REPLAY PERCENTAGE: Set between 01% - 50. Default is 10%. This Adjustment is required if Standard
Adjustment 1 is set to AUTO or DYNAMIC.

02

Standard Adjustments 03-11 continued on the next page.

Go To Section 3, Chapter 4
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Standard Adjustments Continued. FHE EF

AL STANDARD ADJUSTMENT NAME: Definition |

03 REPLAY AWARD: Set to EXTRA BALL, CREDIT, TICKET* or TOKEN*. Default is CREDIT. Select EXTRA
BALL if awarding a CREDIT, TICKET TOKEN is prohibited in your area.

*TICKET or TOKEN is selected, the game will require an optional Ticket or Token Dispenser

If selected Token, then Standard Ajustment 46, Q24 Option, must be changed accordingly.

REPLAY LEVELS: Set between 1 - 4 for the number of Replay Levels to be active. Default is 1: 12,000,000.
04 A "Drop-Down" Table appears showing Replay Level 1. Adjust the Replay Level between 10M - 9.99B
(Default Score appears as a starting point) using the "-" or "+" Mini-Icons, then use the ">>" Mini-Icon to
go to next Level (if selected more than 1) and select the next highest Threshold Score(s) desired.

REPLAY BOOST: Setto YES or NO. Default is YES. This Adjustment works only when Standard
Adjustment 1, Replay Type, is set to FIXED or AUTO.
When set to YES, while FIXED or AUTO maintains the Replay Levels, Replay Boost works as follows: If the Replay Level is
05 7,000,000 (regardless of the Replay Percentage), and the Player scores 20M, and receives the Replay Award, the next game the
Current Replay Level is added to this base. Thus the next game, the Replay Level is 14,000,000. The Player agains scores 20M.
The next game the Player will need to achieve 21,000,00 to earn the Replay Award. If the Player does not achieve 21,000,000, the
next game reverts back to the original 7,000,000 or the new adjusted level maintained by the Fixed or Autopercentaging Feature.

06 SPECIAL AWARD: Setto EXTRA BALL, CREDIT, TICKET*, TOKEN* or POINTS. Default is CREDIT.
Select EXTRA BALL or POINTS if awarding a CREDIT or TICKET/TOKEN is prohibited in your area.

07 SPECIAL PERCENTAGE: Set between 1% - 5%. Default is 0%. This adjustment allows the operator to
adjust how frequently the Special Feature is made available to the player.

08 FREE GAME LIMIT: Set between 01 - 09, NO FREE GAMES or UNLIMITED. Default is 05. Set the
maximum number of Free Games that may be accumulated per game.

09 EXTRA BALL LIMIT: Set between 01 - 09, NO EXTRA BALLS or UNLIMITED. Default is 09. Set the
number of Extra Balls that may be accumulated per game.

10 EXTRA BALL PERCENTAGE: Set between 01% - 50%. Default is 25%. This adjustment allows the
operator to adjust how frequently the Extra Ball Feature is made available to the player.

11 GAME PRICING: There are two (2) methods available for Coin Switch Programming: Standard & Custom.
Set between USA 1 thru EURO 12 or CUSTOM. USA Factory Default Setting is USA 5.

The Dip Switch Settings (Sw. 300) on the CPU/Sound Board for each Country must match with what is shown in the USA & Int’l.
Standard Pricing Select Tables for your country to have correct operation (see the next pag?. For a Standard Selection (USA or
International): Select & activate either of the "-"or "+" Mini-Icons to move backward or forward in the Display; With your choice
%)Eearin in the dis IaB select & activate the ">>" Mini-Icon to advance and "lock-in" the change (display will momentarily flash

QUEST INSTALLED).

If CUSTOM is selected (apgears in display), after selectin%l& activating any Mini-lcon (except for "-" or "+"), the display will momentarily
flash REQUEST INSTALLED with the display "LEFT COIN: 0 PULSE" appearing. Use the "<<" or ">>" Mini-Icons to select the next
choice (see Table Examples below) and the "-" or "+" Mini-Icons to customize the PULSES, CREDITS & CLICKS from 0 to 99.

The prescribed number of PULSES required for 1 CREDIT must be set according to the Pricing Scheme desired. Some simple
calculations are required to get the proper set-up. After customizing, test the set-up with appropriate Coins or Bills and adjust, if
necessary. Note: Clicks can be changed if an optional Coin Meter is installed.

LEFT |CENTER| RIGHT |FOURTH| ONE | BONUS | BONUS | BONUS | BONUS | LEFT |CENTER| RIGHT |FOURTH
LEFT | CENTER | RIGHT | 4TH I Example 1 COIN: | COIN: | COIN: | COIN: | CREDIT:|  1: 2: 1: 2: COIN: | COIN: | COIN: | COIN:

e | sto0 | 2 [notused] 1/50¢ | 2/75¢ [3/$1.000 3 [ 12| 3 [ 1 | 4 | o 0 0 ol 1| 4]1]1

Coin Mechanisms Used | Pricing Scheme Desired |ruLses | puLses | puLses | PuLse | puLses | puLses | PuLses | crepiTs | crepims] click | cuicks | click | cuick

In Example 1, note the LEFT (and RIGHT) COIN: 3 PULSES and ONE CREDIT: 4 PULSES. Since every Coin inserted produces 3
Pulses & every Credit reguires 4 Pulses, 2 Coins (50¢) will produce 6 Pulses (4 Pulses for the 1st Credit + 2 Pulses remains in
escrow). The 3rd Coin (75¢) provides another 3 Pulses for a total of 5 Pulses (4 Pulses for the 2nd Credit + 1 Pulse remains in es
crow). The 4th Coin ($1 .O(IQ:) g).rovides another 3 Pulses for a total of 4 Pulses (4 Pulses for the 3rd Credit + 0 Pulses remain). The
CENTER COIN: 12 PULSES is set this way (with a Bill Validator attached); every $1-Bill inserted produces 12 Pulses or 3 Credits.

LEFT |CENTER| RIGHT |FOURTH| ONE | BONUS | BONUS | BONUS | BONUS | LEFT |CENTER| RIGHT |FOURTH
LEFT | CENTER | RIGHT | 4TH I Example 2 COIN: | COIN: | COIN: | COIN: |CREDIT:| _ 1: 2: 1: 2: COIN: | COIN: | COIN: | COIN:

e | s1o0 | 2se |notused] 1/50¢ | 2/75¢ [7/$2.000 3 [ 12| 3 [ 1 [ 4 |24 | o 1 o 1147171

Coin Mechanisms Used Pricing Scheme Desired | PULSES | PULSES | PULSES | PULSE | PULSES | PULSES | PULSES | CREDIT | CREDITS] CLICK | CLICKS | CLICK | cLIcK

In Example 2, similar to Example 1, however, BONUS CREDITS are implemented. In addition to receiving 3 plays for every $1.00,
the player is awarded an extra Credit for every 2nd dollar inserted before game start.
werr | centen| morr | am | Example 3 Com: | “come | com: | com: | caem: | s | 2ot | BONS | BRMS | Eo. | Come: | com: | com:
e | s100 | 25 |[Notusea] 1/25¢ [6/$1.00[13/$200] 5 |20 | 5 | 0 [ 4 [ 20 |40 | 1 [ 0o [ 1[4 [ 1| 1
Coin Mechanisms Used I Pricing Scheme Desired ] PULSES | PULSES | PULSES | PULSES | PULSES | PULSES | PULSES | CREDIT | CREDITS| CLICK | CLICKS | CLICK | CLICK
In Example 3, a Pricing Scheme for a cheapergame is shown. An extra Pulse is put in escrow for ever?g 25¢, thus at 4X 25¢
inserted, another Credit is given, and the BONUS 1: 20 PULSES threshold is also met, so 6/ $1.00 is achieved. BONUS 2: 40
PULSES is set, so when this threshold is met with $2.00, 13 Credits are produced.

LEFT | CENTER| RIGHT |FOURTH| ONE_| BONUS | BONUS | BONUS | BONUS | LEFT |CENTER| RIGHT |FOURTH
LEFT | CENTER | RIGHT | 4TH Example 4 COIN: | COIN: | COIN: | COIN: |CREDIT:| 1: 2: 1: 2: | COIN: | COIN: | COIN: | COIN:

w [ s [ = [ 20 J1/30p[2/50p [ 521§ 1 [ 6 [15]2]3[0]0o]0o]o0of1]4]1]1
Coin Mechanisms Used Pricing Scheme Desired ] PULSE | PULSES | PULSES | PULSES | PULSES | PULSES | PULSES | CREDITS | CREDITS] CLICK |CLICKS | CLICK | CLICK

In Example 4, a Pricing Scheme using a different currency (i.e. British Sterling) is shown to provide another way coins (or tokens)
can be utilized to custom tailor to your own needs.

€ 09§

sjuawysnipy

Standard Adjustment 11, Custom Pricing, continued on the next page.

Go To
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S8tandard Adjustment 11 Continued. FHE EF

Bl

STANDARD ADJUSTMENT NAME: Definition

USA & International Standard Pricing Select Tables

CPU/SOUND BOARD | COUNTRY COIN MECHANISMS (SWITCHES) PRICING SCHEME Requires SPI
DIP SWITCH 300 SETTING COINS THRU ... SLOT: Number of Plays (Credits) for Price Amount Shown [{&JLYe:IGO)]
SETTING OPTION(S) LEFT CENTER RIGHT See "Appendix J" for Coin Cards Examples & Info! [JETa NV 1113
{81 2 3 45 6 7 8

oN USA 1 /$.25 755-5400-01
orrlvviv|vv|vv|w 2/$75 | 3/$1.00 [l
755-5400-02

For USA Defaults 6 & 7 use: 755-5400-02

$25 | $1.00 | $.25 5/$2.00 |755-5400-02 [l EFOIEN)
2 /4 X 25¢ | 3 /$1.00 Bill | € usedtopromote

. 4/$1.50 6 /$2.00 the Bill Validator.

$.50 3/$1.00 755-5400-00

For different Euro Pricing Scheme (other than below default),

go to Adjustment 11 and scroll through Euro 1-12 for new setting

(see end of table Euro 1-12).

Pos.
i 755-5401-
NV st €50 | €1.00 | €2.00 1/€1.00 | 2/€150 | 3/€2.00 (A
Pos. 4 6 8
ON |A| |AA Australia 1 i 1 /$A1 3/3A2 ] 755-5406-00
ore| v | [V|VIVIV[" Australia 2 i 206 | A1 | $A2 1/3A1 (Side 1)
XM 1 2 3 4 5 6 7 8 For different Euro Pricing Scheme (other than below default), go to Adj 11 and scroll through Euro 1-12 for new setting (see end of table Euro 1-12).
ON| |A Belgium 755-5401-01
oVl WIVIVIVIVY]  Euo 1 €50 | €1.00 | €2.00 1/€50
Pos. 4 6 8
755-5400-00
:FNF Al vIvivivivy Canada ICan$.25 Can$.25| Can$1 | Can$2 I 1/50¢ 2/75¢ 3/ Can$1 |l
81 2 3456 78
on A] | [A Denmark 1 i i 1/3DKr [ 2/5DKr 755-5402-00
orr| V|V |V|V/VIvI Denmark2 Ml 'DK" | 5DKr | T0DKr | 20 DKr = pyer 3 /5 Dkr | 7/10 Dkr IR
Pos. 4 6 8 For different Euro Pricing Scheme (other than below default), go to Adj 11 and scroll through Euro 1-12 for new setting (see end of table Euro 1-12).
NNy enand €50 | €1.00 | €2.00 1/€1.00 | 3/€2.00 755:5401-08
For different Euro Pricing Scheme (other than below default), go to Adj 11 and scroll through Euro 1-12 for new setting (see end of table Euro 1-12).
v vyl meance Mosoe |100€ | 200€ 1100€ | 3/200€ | 7/300¢ [N
Pos. 4 6 g Germany: For different Euro Pricing Scheme (other than below settings), go to Adjustment 11 and scroll to Custom for this Unique Coin Door & Mech.
ON |A|A A Germany 1 1/0,50¢ 755-5401-01
ore[ | [ |w[wlw[w]w| Germany2 J €0,50 | €1,00 | €2,00 1/0,50¢ | 5/€2,00 755-5401-02
Germany 3 1/0,50¢ 6 /€2,00 755-5401-04
XM 1 2 3 4 5 6 7 8 For different Euro Pricing Scheme (other than below default), go to Adj 11 and scroll through Euro 1-12 for new setting (see end of table Euro 1-12).
755-5401-
wl P Ny Sreece €50 | €1.00 | €2.00 2/€50 55-5401-06
Pos. 4 6 g Htaly: For different Euro Pricing Scheme (other than below go to Adji 11 and scroll to Custom for this Unique Coin Door & Mech.
ON A Italy 1 £50 £50 i 1/.50¢ 755-5401-01 &
lorrlvlvlv| [vIviviv] lialy 2 : : 1/€1.00 | 3/€2.00 | 755-5401-08
XM 1 2 3 4 5 6 7 8 For different Euro Pricing Scheme (other than below default), go to Adj 11 and scroll through Euro 1-12 for new setting (see end of table Euro 1-12).
755-5401-03
vy Viviviviy] omerands B €50 | €1.00 | €2.00 1/€50 | 3/€1.00 -
Pos. 4 6 8
oN A N land 1 1 /$NZ1 755-5406-00
ore[wiwIwiv] [vv¥[NewZealand2ll *N*' $Nz2 i 1/8NZ1_ | 3/$NZ2 | (Side 2)
on| |A[ |A Norway 1 i 1/5 NKr 755-5403-00
orr|w|_|v| |v|vIvIv[ " Norway2 [l 'ONKr| 5NKr | 20 NKr 1/10 NKr_| 3/20 NKr_| (2-Sided)
Pos. 4 6 g Portugal: For different Euro Pricing Scheme (other than below settings), go to Adjustment 11 and scroll to Custom for this Unique Coin Door & Mech.
755-5401-01
et yyiv yiylyl Portugal Ml €50 €.50 1/€.50 55-5401-0
Pos. 4 6 S For different Euro Pricing Scheme (other than below default), go to Adjustment 11 and scroll through Euro 1-12 for new setting (see end of table Euro 1-12).
wivl W Nyl eran €50 | €1.00 | €2.00 1/€50 | 3/€1.00 755-5401-03
|
ON |AlA| |A Sweden 1 1/10SKr | 2/15 SKr | 3/20 SKr REEEr gy
orr| | |v| |v|v|W|¥[ Sweden?2 i 1SKr | 5SKr | 10 SKr 1/5 SKr (2-Sided)
Pos. 4 6 8
ON AA Switzerland 1 1/1 Swk 6 /5 SwF 755-5405-00
o wlv| | |v|v|v|v[Suitzerland 2i 1 SwF | 2SwF | 5Swk i 1/1SWE | 3/2SwF | 9/5 5wk [INCRSeY

with Custom Pricing).

755-5407-00
755-5407-01*
755-5407-01

755-5407-01*

X1 2 345 6 7 8 LEFT CENTER _RIGHT UK also utilizes the 5th Coin Slot Switch (not
ON| |AlAA UK 1 3 /21 7 /£2
orr[w] | | |v]v[v]w 4 /81
1/50p 5 /82
10p | 50p £1 20p £2 /300 e
1 /81 3 /82
3/£2

Note: The Country Setting Option above noted with "«" & "»

Go To

Adjustments Menu

won

755-5407-01
755-5407-01*

*use blank side

denotes the Factory Default Setting (subject to change).

Std. Adj. 11, Custom Pricing, and Std. Adj. 12-31 continued on the next page.

elieve It -r Not!,

= Section 3, Chapter 4

Page 41

tments

Adjus

Sec. 3



Standard Adjustment 11 Continued. FHE EF
AL STANDARD ADJUSTMENT NAME: Definition

Euro Summary Pricing Select Table
LEFT CENTER RIGHT

X4 1 2 3 4 5 6 7 8
N [S|E|E|A[B|O|V]|E
orf[S|E[TIT[1IN]G]S

Alternate Settings

1/€.50 755-5401-01

1/€.50 5 /€2.00 755-5401-02

Euro 1-12 are alternate settings for 1 /€50 3 /€1 .00 755-5401-03
countries using the Euro: 1 /€50 6 /€2.00 755-5401-04

" i than your Goutiry's btaul” optional i 1/€50 | 3/€1.00 | 7/€2.00 [REEEEEE
please remember to use your €50 £€1.00 €2.00 £€.20 2 /€50 755-5401-06

Country Dip Switch Setting.

1/€1.00 5 /€4.00 755-5401-07

optional
1/€1.00 3 /€2.00 755-5401-08
1/€1.00 2 /€1.50 3/€2.00 ESEHUR
1/€1.00 3 /€2.00 7 /€3.00 mEEEHuRly
1/€1.00 4 /€2.00 755-5401-11
2 /£€1.00 9 /£4.00 755-5401-12

Euro 12

12 MATCH AWARD: Set to CREDIT, TICKET* or TOKEN*. Default is CREDIT. *read note under Std. Adjustment 3.

13 MATCH PERCENTAGE: Set between 0% - 10% or OFF. Default is 9%. At 0% the match display occurs at

the end of the game but never awards a Credit. Set to OFF, no Match Animation Feature is shown.

14 BALLS PER GAME: Set between 02 - 10. Default is 03. Set the number of balls per game.

15 TILT WARNINGS: Setto 00, 01 or 03. Default is 01. Set the number of Plumb Bob Tilt Switch closures

before the ball in play is tilted.

16 CREDIT LIMIT: Set between 04 - 50. Default is 30. Set the maximum credits allowed.

ALLOW HIGH SCORES: Setto 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 Standard Adjustment 03, Replay
Award). Set to NO to disable this feature. There are 5 High Scores that will allow the player to enter their
initials (or name) (see Standard Adjustment 29, High Score Initials).

GRAND CHAMPION AWARDS: Set between 00 - 05. Default is 01. Set the number of awards, awarded
for exceeding Level 1 (the highest of the five (5) Levels).

HIGH SCORE #1 AWARDS: Set between 00 - 03. Default is 01. Set the number of awards, awarded for
exceeding Level 2.

HIGH SCORE #2 AWARDS: Set between 00 - 02. Default is 00. Set the number of awards, awarded for
exceeding Level 3.

HIGH SCORE #3 AWARDS: Set between 00 - 01. Default is 00. Set the number of awards, awarded for
exceeding Level 4.

HIGH SCORE #4 AWARDS: Set between 00 - 01. Default is 00. Set the number of awards, awarded for
exceeding Level 5.

GRAND CHAMPION SCORE: Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M). Default is
50,000,000. Set the desired High Score Level to which Level 1 may be achieved. A score higher than
the default, cannot be reset by Standard Adjustment 28, HSTD Reset Count. The High Score will revert
to the Default Score ONLY if a Factory Reset is done or the batteries are removed from the CPU/Snd. Bd.

DEFAULT HIGH SCORE #1: Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M). Default is
40,000,000. Set the desired High Score Level to which Level 2 may be achieved. Read Std. Adj. 28.

o5 DEFAULT HIGH SCORE #2: Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M). Default is

35,000,000. Set the desired High Score Level to which Level 3 may be achieved. Read Std. Adj. 28.

26 DEFAULT HIGH SCORE #3: Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M). Default is

30,000,000. Set the desired High Score Level to which Level 4 may be achieved. Read Std. Adj. 28.
27 DEFAULT HIGH SCORE #4: Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M). Default is
25,000,000. Set the desired High Score Level to which Level 5 may be achieved. Read Std. Adj. 28.
HSTD RESET COUNT: Set between 100 - 9,900 or OFF (increments of 100). Default is 2,000. HSTD
28 (High Score To Date). Set the number of games between "automatic resets of High Score Levels" to
"Default Scores" for ONLY Standard Adj. 24-27, Default High Score #1-#4.
HIGH SCORE INITIALS: Set to 3 INITIALS or 10 LETTER. Default is 3 INITIALS. When set to 3

29 INITIALS, the player is allowed only 3 initials to input. When set to 10 LETTER NAME, the player is

allowed to enter 10 initials to input.

30 FREE PLAY: Setto YES or NO. Default is NO. When set to YES, no coins are required for Game Play.

CUSTOM MESSAGE: Set to ON, CHANGE or OFF. Default is ON. When set to CHANGE, a new
message can be set or the old one can be edited (select the "+" Mini-lcon to change settings until
"CHANGE" appears in the display, then select the ">>" Mini-Icon to access.). This adjustment can be
accessed in two (2) ways by either selecting the "S.P.l." Icon and advancing to this Adjustment, or can be
directly accessed by selecting the "ABCD CUST MSG" Icon in the ADJUSTMENTS MENU.

View the Custom Message Shortcut summary (end of this chapter) for how to enter text or symbols.
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Standard Adjustments 32-48 continued on the next page.
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Standard Adjustments Continued. i FFE

AL STANDARD ADJUSTMENT NAME: Definition |

32

FLASH LAMP POWER: Set to NORMAL, DIM or OFF. Defaultis 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.

33

COIL PULSE POWER: Set to NORMAL, HARD or SOFT. Defaultis NORMAL. When set to 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. This adj. is provided to compensate for Low Line or High
Line voltage conditions where the solenoids (coils) appear to kicking too weak or too hard. Adjust as
required.

34

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

35

GAME RESTART: Setto YES or NO. Defaultis 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 Sec. 2, Chp. 1, GAME OPERATIONS & FEATURES, for details.

36

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."

37

BKGRND (BACKGROUND) MUSIC VOLUME: Set between 01 - 15. Default is 01. After volume is set via
Portals Service Buttons (see Section 3, Chapter 1, PORTALS™ SERVICE MENU INTRODUCTION) this
adjustment can be utilized to adjust the background music (7 all the way on, 15 all the way off) while
keeping the Special Sound FX the same level.

38

FREEZE TIME (BALL SAVE): 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 increments) for the ball to be sent back into
play if the time set is not met (per ball). Setto AUTO to automatically adjust the Freeze Timer based on
the average ball time.

39

F 777 UKONLY J 4 4 7 Dip Switch Must Be Set § § 4 # UK POST SAVE ENABLED: Set to YES
or NO. Default is NO, (UK Default is YES). When set to YES this feature is available when lit. Set to NO
to disable this feature. (UK Games have Outlane/Center Post Save Devices which are accessed in
differently; Non-UK Games cannot adjust this setting.)

40

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

41

FLIPPER BALL LAUNCH: Set to DISABLED, LEFT FLIPPER, RIGHT FLIPPER, EITHER FLIPPER or
BOTH FLIPPERS. Default is DISABLED. This feature allows the player to operate the Auto Ball Launch
with the FLIPPER BUTTON(S) depending on which setting is chosen.

42

COINDOOR BALL SAVER: Setto YES or NO. Defaultis NO. When set to NO, this feature is not
available. When set to YES, this feature allows the Coin Door to be opened during game play; the ball
will drain but the game will be placed "on hold". When the Coin Door is closed, the pinball will return to
the Shooter Lane, and the game will resume.

43

COMPETITION MODE: Setto YES or NO. Defaultis NO. When set to NO, this feature is not available. If
an Install of either $.50 or Free Play Comp. was made (changing default to YES), and was changed
back to NO, the COMPETITION MODE will be turned OFF (see Sec. 3, Chp. 5, GO TO INSTALLS MENU,
$. 50 or Free Play Competition). Set to YES, this feature is available (required for Competition Modes);
this feature will equalize random game features and global score values during multi-player games.

44

CONSOLATION BALL: Setto YES or NO. Defaultis YES. When set to YES, the EXTRA BALL (Playfield
Light Insert, location varies) will be lit on the last ball in play, if certain programming criteria is met.

45

FAST BOOT: Setto YES or NO. Defaultis YES. When set to NO or if you hold the RIGHT Flipper Button
during Power-Up, this feature is not available and will display all normal Power-Up screens. When set to
YES, the game will not display the normal informative Power-Up screens, specifically the CPU Version
screen and the Location/Game ID screen. Regardless of the setting, normal Power-Up safety checks are
still performed.

46

Q24 OPTION: Setto COIN METER, TOKEN DISPENSER or KNOCKER. Default is COIN METER. This
Coil (Solenoid) Location is left "open" at the Factory to allow for these optional Mechanisms to be added
to the game. If selecting TOKEN DISPENSER, Standard Adjustments 03, 06 & 12 should be changed to
TOKEN. Call Technical Support at 1-800-542-5377 if more information is required on this option.

47

TICKET DISP. INSTALLED: Setto YES or NO. Defaultis NO. This adjustment is required only for games
which have an optional Deltronics (DL-1275 PCB Style) Ticket Dispenser Installed. Unique CPU Sound
Board Dip Switch (Sw. 300) Setting required, which also changes the Default to YES.

48

ALLOW PLAYER COMP. MODE: Setto YES or NO. Defaultis YES. Competition Mode unrandomizes
feature events, and standardizes game play and rule sets (varies from game to game) for fair compe-
titions. With adequate credit, to enter Competition Mode, hold the Flipper Button in while pressing the
Start Button. Watch the Dot Display for more details (rules and operation are subject to change).
General rules are covered in the Instruction Card. Other Hints and/or Rules can be made known on this
game either visually (the Dot Display or Flashing Light Inserts) or can be audible.

Go To
Adjustments Menu
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Standard Adjustments Continued. K FF

AL STANDARD ADJUSTMENT NAME: Definition |

TECH ALERT WARNING: A Portals™ Function. Review Sec. 3, Chp. 2, GO TO DIAGNOSTICS MENU,
Page 25, regarding Technician Alerts and its’ functions. Set to NEVER, POWERUP, COIN DOOR or
POWERUP AND COIN DOOR. Defaultis NEVER. When set to NEVER, the Tech Report Alert display

49 will not appear upon Power-Up or opening the Coin Door, if the game detects any problems. When set to
POWERUP, the display will appear only upon Power-Up (if problems detected). When set to COIN
DOOR, the display will appear only when the Coin Door is opened (if problems detected). When set to
POWERUP AND COIN DOOR, the display will appear upon Power-Up and if the Coin Door is opened (if
problems detected).

TEAM SCORES: Setto YES or NO. Default is NO. Set to YES, then Team Play will be made available.

50 Team Play only works in a 4-Player Game. The totals for Players 1/ 3 (Team 1) & Players 2 / 4 (Team 2)
are then displayed individually as well as the combined score for BOTH TEAMS to enable Team Play
(Doubles). See Section 2, Chapter 1, Game Operation & Features, for non-adjustable Features.

51 LOCATION ID: 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.)

52 GAME ID: 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.)

FITITIIIIIIIIIIIIIIIZIIIIIAAIIAAIILIL L0t
Feature Adjustments (01-27) FIF¥ FF

To initiate, from the ADJUSTMENTS MENU, select the "BION" Icon with either the Red "LEFT" or
. Green "RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>"
Mini-Icons to view the next or previous Adjustment in this group. Select and activate either of the "-" or
"+" Mini-lcons to change the setting, if desired (the Default Setting is noted in the definitions below). The display
will describe the Adjustment Number, Adjustment Name and the Current Adjustment Setting. The current
Adjustment will remain in the display until the next Adjustment is view or when this Menu is exited. Game Play,
Rules, Settings and Explanation Subject to Change.

€ 09§

Ne | | FEATURE ADJUSTMENT NAME: Definition |

BONUS X CARRYOVER: Setto YES or NO. Default is NO. When set to YES, this feature bonus (Bonus X)
01 lit 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.

02 INLANES AT GAME START: Set between 01 - 02. Default is 00. Note: This adjustment determines how
many Bonus X Lamps are on at Game Start.

03 POPS LIT AT GAME START: Set between 01 - 05. Default is 02. Note: This adjustment determines how
many Pop Bumper Lamps are on at Ball Start.

TEMPLE JEWELS GAME START: Set between 01 - 05. Default is 03. Note: This adjustment determines
how many Jewels are lit at Game Start.

MAXIMUM TEMPLE EXTRA BALLS (EBS) LIT: Set between 01 - 05. Default is 03. Note: This
05 adjustment determines how many Extra Balls can be lit from the Temple Award. After this number, a
Bonus Score is given instead.

06 RIPLEYS LETTERS GAME START: Set between 01 - 06. Default is 00. Note: This adjustment
determines how many R-I-P-L-E-Y-S Letters are lit at Game Start.

EASY VARI TARGET: Set to YES or NO. Default is NO. When set to YES, the Vari-Target will not reset
07 after a soft hit.

08 TEMPLE GATE TIMED: Setto YES or NO. Default is NO. When set to YES, the Temple Gate will only be
open for a short time after the Ramp Shot lights it.

IDOL BALL SAVER: Setto YES or NO. Default is NO. When set to YES, the pinball will be returned to the
09 player if the Idol throws the ball out-of-play (ball drain). OPERATOR NOTE: Setting this to YES WILL
AFFECT your Ball Time and Earnings.

EXTRA BALL MEMORY: Set to YES or NO. Default is YES. When set to YES, this feature bonus (Extra
10 Ball Lit) 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.

11 AFRICA HITS FOR LETTER (LTR): Set between 01 - 07. Default is 05. Note: This adjustment determines
how many number of JACKPOTS are needed to gain a R-I-P-L-E-Y-S Letter.
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Feature Adjustments 12-27 continued on the next page.
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Feature Adjustments Continued. FHEFE EF Adjustments subject to change.
-+
LIl‘IH|

FEATURE ADJUSTMENT NAME: Definition |

ANTARCTICA HITS FOR LETTER (LTR): Set between 01 - 07. Default is 06. Note: This adjustment
determines how many number of ORBITS are needed to gain a R-I-P-L-E-Y-S Letter.

ASIA HITS FOR LETTER (LTR): Set between 05 - 50. Default is 25. Note: This adjustment determines
how many number of SPINNER SPINS are needed to gain a R-I-P-L-E-Y-S Letter.

AUSTRALIA HITS FOR LETTER (LTR): Set between 01 - 07. Default is 06. Note: This adjustment
determines how many number of VARI-TARGET HITS are needed to gain a R-I-P-L-E-Y-S Letter.

EUROPE HITS FOR LETTER (LTR): Set between 01 - 07. Default is 07. Note: This adjustment
determines how many number of TOMBSTONES are needed to gain a R-I-P-L-E-Y-S Letter.

NORTH AMERICA HITS FOR LETTER (LTR): Set between 01 - 07. Default is 05. Note: This adjustment
determines how many number of JACKPOTS are needed to gain a R-I-P-L-E-Y-S Letter.

SOUTH AMERICA HITS FOR LETTER (LTR): Set between 01 - 08. Default is 06. Note: This adjustment
determines how many number of HEAD HITS are needed to gain a R-I-P-L-E-Y-S Letter.

BELIEVE IT OR NOT! (BION) SCOOP DIFFICULTY: Setto EASY, MODERATE or HARD. Default is
MODERATE. Note: This adjustment controls how easy it is to relight the BELIEVE-IT-OR-NOT sequence.

SHARED BOZO LETTERS: Setto YES or NO. Default is YES. When set to YES, the B-O-Z-O spellout will
be retained in memory from player-to-player.

20 TIMER SECONDS: Set between 10 - 50. Default is 30. Note: This adjustment determines the initial
amount of seconds for a Continent Timer (Antarctica, Asia and Europe Continents)

21 IDOL HITS FOR EXTRA BALL LIT: Set between 05 - 15. Default is 12. Note: This adjustment determines
how many number of IDOLS are needed to light the Extra Ball feature.

IDOL HITS FOR SPECIAL LIT: Set between 16 - 60. Default is 40. Note: This adjustment determines
how many number of IDOLS are needed to light the Special feature.

12

13

14

15

16

17

18

19

22

The following adjustments are Proprietary and are to be used for Future Expansion. IF ADJUSTMENTS
WERE CREATED after the printing of this manual, view the Dot Display and note them below.
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For further customization of Game Play Difficulty or Game Play Type or how to
RESET ONLY the Adjustments, see Section 3, Chapter 5, GO TO INSTALLS MENU.
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gcp Custom Message

I1% T To go directly to Standard Adjustment 31, Custom Message, from the ADJUSTMENT MENU, select
<iT the "CUST MSG" Icon with either the Red "LEFT" or Green "RIGHT" Buttons 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. After completion, press the "BLACK" Button, "REQUEST INSTALLED" is

indicated and then exits this sub-menu.
PLE=mEES | RI2EE
DIAG | AUD INSTRESET[TOURJEUTT P LEToH REUUITHELF|
FHMAIN ADT CUSTOM MESSAGE AOT

GO TO ROJUSTMEMTS MEHUFERIE
4

VAL 0000000000000 0000000000000/04

For further customization of Game Play Difficulty or Game Play Type or how to
RESET ONLY the Adjustments, see Section 3, Chapter 5, GO TO INSTALLS MENU.

[~ 7 = 4= »
DIAG | AUD | ADT JINST RESET|TOURRUTT seEe EAZVIFACTHARDR.HD) MORE | | MORE [MOU A.A.E REVEUIT MORE
FAIM Co TD INSTALLS MEHU [FRIA [IAET  INSTALL EXTRA EASY EFAET (TRET IMSTALL FRACTORY INET

'y (Select any Installs...) (Reset all Adjusfxuen{s & Installs)
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Chapter & of 7

Go To Installs Menu

Overview

The Portals™Service Menu System provides 15 Installs to vary Game Play (Feature Adjustments) Difficulty
or Game Play Type and Install Factory (restores all adjustments to Factory Defaults).

A Important: The Coin Door must be OPEN allowing the Memory Protect Switch A
fo be disabled, so any Install changes can be made.

For detailed customization or to check current Adjustments Defaults (either changed by YOU in the
Adjustments Menu or by this Installs Menu or for Factory Default Settings), see Section 3, Chapter 4, GO TO
ADJUSTMENTS MENU. Important: Before preceding, write down any previously changed Adjustment
Defaults. After completing one or more of the Installs in this Chapter, go back to the ADJUSTMENTS MENU to
see which Standard and/or Feature Adjustments have changed (Feature Adjustments and/or settings are
subject to change during production, and may differ than what is described in the tables at the end of this chapter).
If the settings are not to your liking, perform one of the following:

1.: Manually change the Standard & Feature Adjustments Settings (perform task in the ADJUSTMENTS
MENU, see Section 3, Chapter 4, GO TO ADJUSTMENTS MENU).

2.: Install Factory (see opposite this page) on how to reset all of the Standard & Feature Adjustments back
to the Factory Default Settings.

Multiple Installs can be set to vary game play; however, for Installs that have one or more Adjustments in
common, the last "Install" selected & activated, will supersede any previously changed Adjustment(s) from any
prior Installs. Any adjustments which you changed and are not affected by the Install will remain as set.

For example, if you want a 5-BALL Game set o EXTRA EASY: Select and activate the "5BAL" Icon first (which
will typically change any Feature Difficulty Adjustments to HARD), then select & activate the "X.EZ" Icon to
change back the Difficulty Adjustments to EXTRA EASY. However, if the "X.EZ" Icon was selected & activated
first, then the "5BAL" Icon was selected & activated, the game will be set to a 5-BALL Game set to HARD.

T TITITIIIIITIII I I I I I I I I I I I I Iy
EXPLANATION & USAGE OF COMMON LARGE ICONS USED IN THIS MENU:

* * A WARNING: A
‘ Selection & activation of the
MORE MORE  PREU UIT “Install Factory" Icon, will

These non-seleciable  Select and activate Select and activate Select and activate
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Gec. 8

change all Adjustments &
sl mpeeante "o retum o the  fo QUIT, exits & toview HELP | Installs to the Factory Default!

there are MORE Iconsto  PREVIOUS Menu. returns to the Screens of the
the LEFT or to the RIGHT Attract Mode. current Menu*. * Help Note: An explanation of each Icon at that menu level
available for selection. will cycle continuously. To exit a disg.'a&/ where no Icons are
available for selection, pressing any buitton will exit the display.

ﬁ GO TO INSTALLS MENU

After entering Portals™, the MAIN MENU now appears. Select the "INST" Icon in the MAIN MENU with

IMNET either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in the same manner)
J and press the Black "ENTER" Button (the Start Button operates in the same manner). The INSTALLS

MENU appears. Continue through this chapter for the explanation & usage of the Icons in the INSTALLS MENU.

View Pages 49 & 50 for an Overview of the Standard & Feature Adjustment(s) which have changed upon selection.

Install Extra Eas%, Easgl.

Normal, Hard or Extra Hard

To initiate, from the INSTALLS MENU, select the "X.EZ,"
n.EZ| [EASY] FACT] HARD| Jn.HD "EASY," "FACT," "HARD," or "X.HD" Icons with either the Red

"LEFT" or Green "RIGHT" Buttons and press the Black "ENTER" Button. Game Play Difficulty is set to
EXTRA EASY. "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the previously
selected Icon flashing.

Go To
Installs Menu
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View Pages 49 & 50 for an Overview of the Standard & Feature Adjustment(s) which have changed upon selection.

Install Directors Cut

To initiate, from the INSTALLS MENU, select the "DCUT" Icon with either the Red "LEFT" or Green
CUT "RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to programmers

I choice. "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "DCUT" Icon
flashing.

Install 3-Ball or 5-Ball

To initiate, from the INSTALLS MENU, select the "3BAL" or "5BAL" Icon with either the Red
SEAL EAL "LEFT" or Green "RIGHT" Buttons and press the Black "ENTER™" Button. Game Play

- I Type is set to 3- or 5-BALL PLAY. "REQUEST INSTALLED" is indicated and returns to the
INSTALLS MENU with the previously selected /con flashing.

$ .50 Competition (a.k.a. IFPA)

To initiate, from the INSTALLS MENU, select the "PAY" Icon with either the Red "LEFT" or Green
FAY | 'RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to TOURNAMENT

J PAY MODE. "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "PAY"
Icon flashing.

Free Play Competition (a.k.a. EXPO or PAPA)

To initiate, from the INSTALLS MENU, select the "FREE" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to TOURNAMENT
Y FREE MODE. "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the
Icon flashing.

Install Home Play

To initiate, from the INSTALLS MENU, select the "HOME" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to NORMAL HOME
) PLAY. "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "HOME" Icon

Film Star Reset

To initiate, from the INSTALLS MENU, select the "STAR" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to EASY HOME
4 PLAY. "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "STAR" Icon

Install Novelty

This setting is recommended where local laws restrict certain game features.

Mol J To initiate, from the INSTALLS MENU, select the "NOV" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to RESTRICTED PLAY.
"REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "NOV"

Icon flashing.

Install Add-A-Ball
This setting is recommended where local laws restrict certain game features.
.H.E

To initiate, from the INSTALLS MENU, select the "A.A.B" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to RESTRICTED PLAY.
"REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "A.A.B" Icon flashing.

Install Factory (ONLY affects all Adjustments/Installs)

To initiate, from the INSTALLS MENU, select the "FACT" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. 4 All Standard & Feature Adjustments
I which were changed in the INSTALLS or ADJUSTMENTS MENU are returned to the Factory Defaults.

Go To
Installs Menu
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Overview of Standard Adjustment Changes upon selection of an Install:

4.E2  EREY EHET_ Eﬂnn_ |:-:.Hn_

INSTALL INSTALL INSTALL INSTALL INSTALL

B L B

INSTALL INSTALL INSTALL

- STANDARD apsustment name EASY  NORMAL  HARD anp  CREUTRS g Al 5.pALL
10 | EXTRA BALL PERCENTAGE 30% 25% 20% 15% 10% 20% 10%
14 BALLS PER GAME 03 05
38 FREEZE TIME 0:12 0:10 0:08 OFF OFF 0:08 AUTO

INSTALL

INSTALL

) ¥ NOVELTY FACTORY
01 REPLAY TYPE NONE CAUTION! :
03 REPLAY AWARD EX.BALL | Upon selection of
04 REPLAY LEVELS NONE koo e
06 SPECIAL AWARD POINTS | EX.BALL | Standard & Feature
08 FREE GAME LIMIT NO FREE.. | NO FREE.. | Adjustments which
09 EXTRA BALL LIMIT NO EXTRA... 09 mesfggtfgggf in the
10| EXTRA BALL PERCENTAGE 20% 20% ADJUSTMENTS
1 GAME PRICING USA3 MENU are returned to
13 MATCH PERCENTAGE 10% OFF OFF the Factory Defaults
15 TILT WARNINGS 02 02 B e e or
18 | GRAND CHAMPION AWARDS 00 00 details).
19| HIGH SCORE #1 AWARDS 00 00
20 | HIGH SCORE #2 AWARDS 00 00
21| HIGH SCORE #3 AWARDS 00 00
22| HIGH SCORE #4 AWARDS 00 00
23| GRAND CHAMPION SCORE 5,000,000
24| DEFAULT HIGH SCORE #1 4,000,000
25| DEFAULT HIGH SCORE #2 3,000,000
26 | DEFAULT HIGH SCORE #3 2,000,000 « 1 Compeition
27 | DEFAULT HIGH SCORE #4 1,000,000 n
30 FREE PLAY NO YES YES YES g;%‘gjgg\tlr?j o tl,nlétlgll
35 GAME RESTART NO NO Factory to restore all
38 FREEZE TIME 0:10 Adjustments to the
42| COINDOOR BALL SAVER ** | (YES)** | (YES)* Factory Defauls.
43| COMPETITION MODE ##** | YES*#* | YES** desired. ’

** Adjustment 42 Default will not change; Installing $ .50 or Free Play Competition will override this Adjustment regardless of the setting.
wkk If Adjustment 43 is changed back to NO after this Install, the Competition Mode Install will be canceled (turned off).

FITITITIIIIIIIIIIIIIIIIIIIRIRIRIAI L4

Overview of Feature Adjustment Changes upon selection of an Install:

ONLY THE FEATURE
ARE AFFEGTED AS NOTED @
IN THE TABLES BELOW. n.E2 ERZY RCT RRED n.HD

INSTALL INSTALL INSTALL INSTALL INSTALL

B L B

INSTALL INSTALL INSTALL

FEATURE apjusTmMENT NAME RA NORMAL EXTRA

DIRECTORS
CuTt

EASY (FACTORY) HARD HARD 3-BALL 5-BALL
01 BONUS X CARRYOVER YES NO NO NO NO NO NO
02| INLANES AT GAME START 01 00 00 00 00 00 00
03| POPS LIT AT GAME STRT 02 02 02 01 00 02 01
04| TEMPLE JEWELS G. START 03 03 03 02 01 03 02
05 MAX TEMPLE EBS LIT 02 01 00 00 00 00 00
06| RIPLEYS LETTERS GSTRT 02 01 00 00 00 00 00
07 EASY VARITARGET YES NO NO NO NO NO NO
08 TEMPLE GATE TIMED NO NO NO NO YES NO NO
09 IDOL BALL SAVER NO NO NO NO NO NO NO
10 EXTRA BALL MEMORY YES YES YES NO NO YES NO

Overview of Feature Adjustment Changes (this table) ...

Go To
Installs Menu Beheve I‘t (¢) o Nﬂt’

continued on the next page.
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Overview of Feature Adjustment Changes upon selection of an Install Continued:

&] B [ [
I\ THE TABLES BELOW. n.EZ ERZY| ACT) ARD n.HO jpCuT EAL EAL

INSTALL INSTALL INSTALL INSTALL INSTALL INSTALL INSTALL INSTALL

FEATURE apiusT™ENT NAME Y EASY  (FACTORY)  HARD ane D'REUTR® spalL 5.BALL
1 AFRICA HITS FOR LTR 02 04 05 06 06 05 06
12 ANTAR. HITS FOR LTR 03 04 06 07 07 06 07
13 ASIA SPINS FOR LTR 15 20 25 30 35 25 30
14 AUSTR. HITS FOR LTR 03 05 06 07 07 06 07
15 EUROPE HITS FOR LTR 04 05 07 08 09 07 08
16 N. AMER HITS FOR LTR 02 04 05 06 07 05 06
17 S. AMER HITS FOR LTR 02 04 06 07 07 06 07
18 BION SCOOP DIFF EX. EASY EASY | MODERATE | HARD HARD MODERATE | HARD
19| SHARED BOZO LETTERS YES YES YES NO NO YES NO
20 TIMER SECONDS 45 40 30 25 20 30 25
21 IDOL HITS FOR EB LIT 12 12 12 15 18 12 20
22 IDOL HITS FOR SP. LIT 40 40 40 40 40 40 50

ONLY THE FEATURE
ARE AFFECTED AS NOTED @ - =
IN THE TABLES BELOW. FAY REE HE TAR [ LU -A.E HLCT

INSTALL INSTALL INSTALL

FEATURE apsusTMENT NAME Y, HOME voverry  ADDIA- L roRy

01 BONUS X CARRYOVER YES CAUTION! :

02| INLANES AT GAME START 01 Upon selection of
7»Q 03| POPS LIT AT GAME STRT 02 Inf;__l:gﬁglctory |
23 04| TEMPLE JEWELS G. START 03 gract leon). al
N 05 MAX TEMPLE EBS LIT 02 Adjustments which
[AQ 06| RIPLEYS LETTERS GSTRT 02 were changed in the
R 07 EASY VARITARGET YES TDSIS;IF-I\%E{\ITS
ol 08 TEMPLE GATE TIMED NO MENU are returned to
Sl 09 IDOL BALL SAVER NO the Factory Defaults
ol 10 EXTRA BALL MEMORY YES (TS%? the Agjustn;%n;
i 11 AFRICA HITS FOR LTR 02 d";ta?/z)?n dage 5c for
03’ 12 ANTAR. HITS FOR LTR 02
o 13 ASIA SPINS FOR LTR 12
= 14 AUSTR. HITS FOR LTR 03
78 15 EUROPE HITS FOR LTR 04

16 N. AMER HITS FOR LTR 03

17 S. AMER HITS FOR LTR 02

18 BION SCOOP DIFF EASY

19| SHARED BOZO LETTERS YES

20 TIMER SECONDS 40

21 IDOL HITS FOR EB LIT 12

22 IDOL HITS FOR SP. LIT 40

FITITIIIIIIIIIIIIIIIIIIIIIIIAIAAIAI L4

For how to RESET Audits (also can RESET Hi %h Scores, Credits or Reset All
Adjustments), see Section 3, Chap’rer GO TO RESET MENU.

Im |aun ADT JINST Lr"ﬁ nua un aun sTo nEn m:r Honz Hc-n: srn RED FACT REULI.IIT_ MORE
GO TO BESET MEN RESET _RESET COIN AUDITS FESET) [RESER  FACTORY RESET CESET

I (selecf any Reset...) (Reset all Audits, AdAus{men{s & Installs)

Go To
Installs Menu
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Chapter & of 7

Go To Reset Menu

Overview

The Portals™Service Menu System provides five (5) functions to reset Coin & Game Audits, High Scores,
Credits or to reset ALL AUDITS, ADJUSTMENTS & INSTALLS back to the Factory Default Settings.

A Important: The Coin Door must be OPEN allowing the Memory Protect Switch A
to be disabled, so any Reset changes can be made.

T TITITIIIIITII IV I I I I I I I I VI I I I I I Is4
EXPLANATION & USAGE OF COMMON LARGE ICONS USED IN THIS MENU:

As soon as any Reset Icon is
MORE MORE  PREU UIT _selected & activated, the
These non-selectable  Sefect and activate Select and activate Select and activate Informahon assomafed Wlfh

seiSomseppearintve "o return fothe fo QUIT, exits &  to view HELP the Reset Icon, is lost!
there are MORE Iconsto  PREVIOUS Menu. returns to the Screens of the
the LEFT or to the RIGHT Attract Mode. current Menu*. * Help Note: An explanation of each Icon at that menu level

available for selection. will cycle continuously. To exita disg.'a&/ where no Icons are
u

available for selection, pressing any 'on will exit the display.

GO TO RESET MENU

After entering Portals™, the MAIN MENU now appears. Select the "RESET" Icon in the MAIN MENU
with either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in the same
manner) and press the Black "ENTER" Button (the Start Button operates in the same manner). The

! -

RESET MENU appears. Continue below for the explanation & usage of the Icons in the RESET MENU. 8

@

. . m

% Reset Coin Audits S

To initiate, from the RESET MENU, select the "COIN" /con with either the Red or Green Buttons and -

Cjp| press the Black Button. 4 ONLY the Coin Audits (05-13) will be reset to zero (0), Factory Default 8
'l Settings. "REQUEST INSTALLED" is indicated and returns to the RESET MENU with the "COIN" /con

flashing .o

\)
<)
®

(<))

To initiate, from the RESET MENU, select the "AUD" Icon with either the Red or Green Buttons and

HLD |Press the Black Button. g\ ONLY the Game Audits (07-04) & Standard Audits (01-67) will be reset to
I zero (0), Factory Default Settings. Note: Coin Audits (05-13) & Software Meter Audit (14) will not be

reset. "REQUEST INSTALLED" is indicated and returns to the RESET MENU with the "AUD" Icon flashing.

I:l Reset Game Audits

press the Black Button. £\ ONLY the High Scores will be reset to the current values. Note: If these
| five (5) adjustments were not personally changed by you, the Factory Default Settings will be used (see
Section 3, Chapter 4, GO TO ADJUSTMENTS MENU, Standard Adjustments 18-22). "REQUEST
INSTALLED" is indicated and returns to the RESET MENU with the "HSTD" Icon flashing.

Reset High Scores
To initiate, from the RESET MENU, select the "HSTD" Icon with either the Red or Green Buttons and
HETD

press the Black Button. £\ All Credits will be reset to zero (0), Factory Default Settings. "REQUEST
J INSTALLED" is indicated and returns to the RESET MENU with the "CRED" Icon flashing.

% Reset Credits

To initiate, from the RESET MENU, select the "CRED" Icon with either the Red or Green Buttons and
EED

=

Factory Reset

228! To initiate, from the RESET MENU, select the "FACT" Icon with either the Red or Green Buttons and
[m:-r press the Black Button. £\ All Audits (except for Audit 14, Software Meter), all Adjustments and

I Installs will be reset to the Factory Default Settings. Note: To RESET ONLY the ADJUSTMENTS &
INSTALLS (leaving all the Audits alone), see Section 3, Chapter 5, GO TO INSTALLS MENU, Install Factory.
"REQUEST INSTALLED" is indicated and the Service Menu is exited, returning to the Attract Mode.

Go To
Reset Menu
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Example:

After entering Portals™, the MAIN MENU now appears. Use the Red "LEFT" or Green "RIGHT" Buttons to
select the "RESET" /Icon (GO TO RESET MENU).

(Il
DlaG | ALD | ADT JIN:TJRESER[TOUREUTT
FilH  CO 70 RESET MEHU  [FRIR

Press the Black "ENTER" Button to activate this ICON. The RESET MENU now appears with the "COIN"
Icon (RESET COIN AUDITS) flashing:

. AUD H=TOCREDFRCT| MORE

RESET COIH AUDITS  |KESET

From the RESET MENU, select any of the Icons ("COIN", "AUD", "HSTD", "CRED") with either the Red or Green
Buttons and press the Black Button to activate the ICON chosen. After the ICON is selected & activated,
"REQUEST INSTALLED" is indicated and is returned to the RESET MENU with the previously selected Icon
flashing.

& 09§

Important:

@
o
)
P>
(1
»n
®
—t

AT THIS TIME, DO NOT PRESS THE START BUTTON OR BLACK BUTTON
AFTER SELECTING ANY OF THE FIVE (5) ICONS UNLESS THIS IS WHAT IS
DESIRED. THE INFORMATION ASSOCIATED WITH THE RESET ICON WILL
BE LOST! PLEASE READ THE PREVIOUS PAGE FOR EXACTLY WHAT WILL
HAPPEN IF ANY OF THESE FIVE (5) ICONS ARE SELECTED & ACTIVATED.

Before performing any RESET, write down your last Audit Totals (see Section 3, Chapter 3, GO TO AUDITS
MENU) and any personalized Adjustment changes you may have made (see Section 3, Chapter 4, GO TO

SEQUEST
INSTHLLED

If the "FACT" Icon is select and activated, "REQUEST INSTALLED" is indicated and the Service Menu is exited,
returning to the Attract Mode. See the previous page for explanation & usage of the Icons in the RESET MENU.

Section 3, Chapter 6
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T@DS Go To Tournament Menu

Overview —_ e g

TOURNAMENT PINBALL SYSTEN ’ M s ae e e e ez b ‘
The Portals™Service Menu System provides 6 Steps ' A ;..'H' f"'i Do § & i"&ig_ i !:

necessary to SET-UP, START, MONITOR and END - m

Pinball Tournaments on your Tournament Pinball System
Ready Pinball Game. OPTIONAL EQUIPMENT &

Chapter 7 of 7

HARDWARE (SOLD SEPARATELY) ARE REQUIRED Tournament Operation Note:
FOR PROPER OPERATION AND USE OF THIS MENU. .

The use of the Tournament Equipment and/or
Game code may get upgraded during production; running a Tournament is OPTIONAL and to be
compare all Tournament Adjustments & Audits in the used solely in the discretion of the owner.
display with the manual and make any corrections to the . .
Tournament Adjustments and/or Audits Tables (next It is the sole responsibility of the operator to
page), as necessary. Tournament Adjustments & Audits ensure that this product is used in conformity
are subject to change (with or without notice). To view with all applicable laws. Stern Pinball, Inc.®
Tournament Adjustments & Audits in the display, enter disclaims any such responsibility.
the Portals™ Service Menu System. When any change L . .
is made and then the next / previous item is selected (or Due to continuing product innovation,
the Sub-Menu is exited), the display will momentarily information in this chapter is
flash REQUEST INSTALLED. For details on Earnings, subject to change without notice.

Standard & Feature Audits, see Section 3, Chapter 3,
GO TO AUDITS MENU. For details on Standard &
Feature Adjustments, see Section 3, Chapter 4, GO
TO ADJUSTMENTS MENU.

For more details on the equipment & hardware required,
Installation and Set-up, read the ToPS"Tournament
Pinball System Kit Installation Manual (SP/ Part
Number: 780-6011-01) provided in the Optional
Tournament Kit (SPI Part Number: 502-5011-00), not included with this ToPS ™ Ready Pinball Game.

quipment & hardware consists of:
Electronic 7 X 80 Multi-Color Dot Display (secured above the Backbox), Tournament Serial Interface (TSI)
Board (secured in the Backbox), Tournament Button + Lamp (secured onto the Front Molding) and all
necessary wiring, hardware and documentation (which also provides suggestions and Tips for ToPS ™).

-
c
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To order, contact your local Distributor (view Pages DR. ©® & @ in the Find-It-In-Front: Dr. Pinball). You can also
call Technical Support or visit our website (details on the back cover of this manual).

A Important: The Coin Door must be OPEN allowing the Memory Protect Switch A
to be disabled, so any Tournament changes can be made.

Sec. 3

T TITITIITIIITIVI I I I I I I I I IV I I I I I I II4
EXPLANATION & USAGE OF COMMON LARGE & MINI-ICONS USED IN VARIOUS MENUS & SUB-MENUS:

Select and activate to:

E E] Move LEFT or RIGHT, select previous / next or
move backwards / forwards.
* * E E'I DECREMENT (-} or INCREMENT (+) displayed
m mm E ) value or select previous / next.
MORE MORE FRE UIT

Tr;cese non-selectable  Sefect and activate Select and activate Select and activate
ons appear in the g

selected Menu only when _ [0 return to the to QUIT, exits & to view HELP
there are MORE lconsto PREVIOUS Menu. returns to the Screens of the
the LEFT or to the RIGHT Attract Mode. current Menu*. * Help Note: An explanation of each Mini-lcon at that menu level
available for selection. will cycle continuously. To exit a disg.'a&/ where no Mini-Icons are
available for selection, pressing any buitton will exit the display.

'iEIr GO TO TOURNAMENT MENU (OPTIONAL USE ONLY)

After entering Portals™, the MAIN MENU now appears. Select the "TOUR" /con in the MAIN MENU with

either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in the same manner)

and press the Black "ENTER" Button (the Start Button operates in the same manner). The
TOURNAMENT MENU appears. Continue through this chapter for the explanation & usage of the Icons in the
TOURNAMENT MENU.

Tournament Adjustment & Audit Tables on the next page.

Go To
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o ] g~ [ = E{;ﬂﬂﬁﬁ = TOURNAMENT
[FiIN co TO TI]I.IRHFIHHT MEHU H-IeTl mﬂTUURHHEETH::L;JF;JRSfM::DTSm ADJUSTMENT
: TABLES

7 FF TOURNAMENT ADJUSTMENTS 01-13 &9 = &

Nr. ADJUSTMENT NAME oAby orouR. HN- ADJUSTMENT NAME DEiRhlT orQUR.
01 CREDITS PER PLAY 02 08 # OF PRIZES 03

02 JACKPOT BASE $20.00 09 AWARD TYPE CASH

03 JACKPOT INCREMENT $00.50 10 SHOW PLAYER’S CASH YES

04 JACKPOT MAX. $2,500.00 11 TOURNAMENT TYPE BUMP N’ WIN

05 CURRENT DATE/TIME JAN. 01, 2004 12:00:00 AM | | 12 BUMP N’ WIN BASE 20,000,000

06 START DATE FEB. 01, 2004 12:00:00 AM | | 13| BALLS PER TOURNAMENT 03

07 END DATE MARCH 01, 2004 12:00:00 AM

Note: The above adjustments must be set just before selecting and activating the "STRT" Icon (START TOURNAMENT).
See the following pages for explanation and more details.

RESETJTONREUTT | | MORE
FRIF GO TO TOURNAMENT MEMU FIRIE (TR
|

BB

RUD [TERTJPREV

L’RIE

LT

SICH MESSACES A-E
4

»

F7FF SIGN MESSAGES A-B (ADJUSTMENTS 14-15) &9 = &

Ne. ADJUSTMENT NAME pEiadr orouR. EN- ADJUSTMENT NAME oAty ord¥Re
g’ 14 LOCATION MESSAGE ON 15 PRIZE MESSAGE ON
o
NI T TITTITTITIITIIIIIIIFIIIIIIIIII Iy
STARTING METER Reading : STARTING METER Date (MM/DD/YR):  AUDITOR'S NAME : CURRENT VOLUME SETTING:
[ 1] [0 > > ) |

ENT METER Reading : AUDIT Dal

CPU Version :

DISPLAY Version :

0

te \MM/D D/YR) :

*** Juaweudno}

GAME LOCATION NAME :

See Adj. 06 & 07 above >> S B DATE(:) TOURNAMENT END DATE :O
TOURNAMENT AUDIT TABLE

7 FF TOURNAMENT AUDITS
0124 =S
Audit definitions follow in this Chapter.

PREY MORE
TouR

TOURHAMENMT RUDITS

]Tﬁ“ afﬂi’ 1 »
END |FEIZ EXT
4
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TOTAL NET ACCUM.
PLAYS EARNINGS JACKPOT
TOURNAMENT ACCUM. TOTAL
TouR) s # TOURNAMENTS
TOTAL ACCUM.
GAME EARNINGS TOUR. PLAYS
TOTAL ACCUM.
TOUR. EARNINGS EARNINGS
ACCUM.
JACKPOT TOUR EARNINGS
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| Tournament Adjustments (01-13) FHFE EFE

=ET || To initiate, from the TOURNAMENT MENU, select the "SET UP" Icon with either the Red "LEFT" or
UF Green "RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>"

I Mini-lcons to view the next or previous Tournament Adjustment in this group. Select and activate either of
the "-" or "+" Mini-Icons to change the setting, if desired (the Default Setting is noted in the definitions below). The
display will describe the Tournament Adjustment Number, Tournament Adjustment Name and the Current
Tournament Adjustment Setting. The current Tournament Adjustment will remain in the display until the next
Tournament Adjustment is viewed or when this Menu is exited.

Note on Tournament Adjustments 5,6 & 7: “Requires the TIMEKEEPER™ IC (included in the kit) installed
in Location U212 on the CPU/Snd. Board. How to change the CURRENT DATE/TIME, START DATE & END
DATE: Upon entering the menu, the ">>" Mini-lcon and the Month is flashing. Use the "+" or "-" Mini-Icon to
change the month. Select the ">>" Mini-Icon again, now the day can be changed. Continue this until all is set to
your liking. After the CURRENT DATE/TIME (T. Adj. 05) and the START & END DATE/TIME (T. Adj. 06/07) are set,
the "STRT" Icon must be activated, in order for the Tournament to start and end automatically. In the event you
have to End a Tournament before your designated date/time or you do not have the TIMEKEEPER™ [C installed
go back to the TOURNAMENT MENU and select the "END" Icon (see the next page) to stop the Tournament.

IMPORTANT FOR TOURNAMENT USERS: Select the settings carefully. Before allowing players to begin after
you've started a Tournament, double-check the Normal Mono-Color Dot Display and Top Multi-Color Dot (Beta
Brite®) Display to ensure everything you want is displayed correctly. Once a Tournament is started, no
adjustments can be made until you end the Tournament (by selecting the "END" Icon). Allowing players to qualify,
then ending a Tournament prematurely to make corrections will affect the outcome of the Tournament.

WARNING: Changes made in any Adjustments will be lost after a FACTORY RESET or removal of the CPU/Sound Board Batteries.
Nr. TOURNAMENT ADJUSTMENT NAME: Definition
01 CREDITS PER PLAY: Set between 01 - 10. Default is 02. Set the maximum number of Credits that may
be accumulated per game.

JACKPOT BASE: Set between $00.00 - $999,999.00 (increments of $1). Default is $20.00. Set the initial
02 Prize Pool Amount to be offered for the Tournament. Note: The displays will present the words "PRIZE
POOL" in lieu of the word "JACKPOT",
03 JACKPOT INCREMENT: Set between $00.00 - $999,999.99 (increments of 1¢). Default is $00.50. Set the
Prize Pool Increment which will increase the Prize Pool Amount with each Tournament Game played.

JACKPOT MAX.: Set between $00.00 - $999,999.00 (increments of $1). Default is $2,500.00. Set the
04 maximum cap to be placed on the Prize Pool during a Tournament. Note: The displays will present the
words "PRIZE POOL" in lieu of "JACKPOT".
05 CURRENT DATE/TIME: Set the current MONTH, DAY, YEAR, HOUR (AM/PM), MINUTE and SECOND.
Default is JAN. 01, 2004 12:00:00 AM.
06 START DATE: Set the desired MONTH, DAY, YEAR, HOUR (AM/PM), MINUTE and SECOND. Default is
FEB. 01,2004 12:00:00 AM.
END DATE: Set the desired MONTH, DAY, YEAR, HOUR (AM/PM), MINUTE and SECOND. Default is
MARCH 01, 2004 12:00:00 AM.
# OF PRIZES: Set between 01 - 05 (If Tournament Adj. 11 is set to REGULAR) or 02 - 05 (If Tournament
Adj. 11 is set to BUMP N’ WIN). Default (for either) is 04. Set the max. number of Prize Positions to be
awarded during a Tournament. Selections are as follows (percentage distribution cannot be changed):

Tournament ...

Gec. 8

07

og __If below Tournament Adj. 11 is set to REGULAR : If Trn. Adj. 11 is set to BUMP N’ WIN (Default) :
Set to 01 1 Winner 100% (1) Prize Pool Cannot set to 01. Minimum of 2 winners required.
Set to 02 2 Winners 65% (1) 35% (2 Set to 02 2 Winners 65% (1) 35% (2
Set to 03 3 Winners 50% (1) 30% (2) 20% (3 Set to 03 3 Winners 50% (1) 25% (2) 25% (3
Set to 04 4 Winners 50% (1) 25% (2) 15% (3) 10% €4§ Set to 04 4 Winners 40% (1) 20% (2) 20% (3) 20% 24;
Set to 05 5 Winners 50% (1) 20% (2) 15% (3) 10% (4) 5% (5) 1Set to 05 5 Winners 40% (1) 15% (2) 15% (3) 15% (4) 15% (5)

AWARD TYPE: Set to CASH, POINTS, TICKET, NONE or PRIZE. Default is CASH.
This adjustment determines how the Prize Pool is to be represented
in the Attract Mode on both the Normal and top Beta-Brite® Displays.

09  Select CASH for the displays to represent the Prize Pool amount (based on Jackpot Base and Max.) in
$Dollars. Select POINTS for the displays to represent the Prize Pool amount in Points. Select TICKET for
the display to represent the Prize Pool amount in Tickets. Select NONE NOT TO represent the Prize Pool
amount (if prize(s) to be awarded are not Cash, Points or Tickets). Select PRIZE, if applicable.

10 SHOW PLAYER’S CASH: Setto YES or NO. Defaultis YES. When setto YES, the >>> previous <<<
Tournament Winners & Cash amount will show in the Attract Mode on both Dot Displays.
11  TOURNAMENT TYPE: Set to REGULAR or BUMP N’ WIN. Defaultis BUMP N’ WIN.
12 BUMP N’ WIN BASE: Set between X,000,000 - XX,000,000 (increments of 1M). Default is *varies*. Set
litle to title. the desired Bump N’ Win Tournament base score. Tournament Adj. 11 must be set to BUMP N’ WIN.

13 BALLS PER TOURNAMENT: This adjustments only affects TOURNAMENT GAMES. Set between 02 - 09.
Default is 03. Set the max. number of balls per game.
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Section 3, Chapter 7
Page 55




Start Tournament (select only after Set-Up is completed)

To initiate, from the TOURNAMENT MENU, select the "STRT" Icon with either the Red "LEFT" or Green
= TF T "BIGHT" Buttons and press the Black "ENTER" Button. The "START TOURNAMENT?" MENU

I appears with the "NO" Mini-Icon flashing.
If Set;Up cg ngrﬁarr_;_ent Adjusthenct;s) was not
complete the Tournament Audits were not
recorded from the prior Tournament, exit this Menu STF'F:T Tl:lI_IF“""II:||".IE|""I-|”-'ll
by activating the "NO" Mini-Icon. If Set-Up was
completed and the Tournament Audits were
recorded, select and activate the "YES" Mini-Icon. M YES GUITH
The Pinball Game is set to Tournament Ready
Mode (the Flashing Tournament Button must be depressed for a Tournament Game after the proper credit is
inserted). "REQUEST INSTALLED" is indicated and returns to the TOURNAMENT MENU with the "STRT" Icon
flashing. Note: If the "STRT" Icon appears to be non-functioning, it is because a Tournament is in progress. The
Tournament must first be stopped (select and activate the "END" Icon in the TOURNAMENT MENU).

? Stop Tournament (select if no TIMEKEEPER is installed*)

* |f Timekeeper is NOT installed or you have to end the Tournament prematurely, use this Icon to end it.
EMD To initiate, from the TOURNAMENT MENU, select the "END" /Icon with either the Red "LEFT" or Green
4 "RIGHT" Buttons and press the Black
"ENTER" Button. The "END TOURNAMENT?"
MENU appears with the "NO" Mini-Icon flashing. If
the Tournament was not completed, exit this Menu EHD T|:|I_IF:I"'IF“"'IEI"'I-I--‘-"l
by activating the "NO" Mini-Icon. If the Tournament
was completed (the End Date set has passed), select
and activate the "YES" Mini-lcon. The Pinball Game is Ho[YEZ(2UIT
taken out of Tournament Ready Mode (to readjust
any Tournament Adjustments, the Tournament must be "stopped”). "REQUEST INSTALLED" is indicated and
returns to the TOURNAMENT MENU with the "END" Icon flashing. Record your Tournament Audits at this
time as they will be reset (except for the "Accumulative Audits) if another Tournament is started!

& 09§

?ﬂ Tournament Prizes

L] [ To initiate, from the TOURNAMENT MENU, select the "PRIZ" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>"
Mini-Icons to view the next or previous Leader in this group. The display will describe the Leader
Placement (1st, 2nd, 3rd, 4th & 5th), Leader Name, 4-Digit Pin-Code, and Prize Pool portion for the Current
and Previous Tournaments. The current Leader (and related information) will remain in the display until the next
Leader is chosen or when the Sub-Menu is exited.

IEIr" Tournament Audits (01-12) FAFF

To initiate, from the TOURNAMENT MENU, select the "AUD" Icon with either the Red "LEFT" or Green
ALD | "RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>" Mini-

I Icons to view the next or previous Tournament Audit in this group. The display will describe the Tourna-
ment Audit Number, Tournament Audit Name and the Current Tournament Audit Total (Value). The current
Tournament Audit will remain in the display until the next Tournament Audit is viewed or when this Menu is exited.

IMPORTANT FOR TOURNAMENT USERS: >>>> A L L of the Tournament Audits 01-12 are RESETONL Yifa
Factory Reset is done (see Section 3, Chapter 6, GO TO RESET MENU). >>>> Tournament Audits 01-06 are
RESET ONLY if a new Tournament is started. >>>> Tournament Audits 07-12 are NOT RESET", they're
accumulative (totals accumulate since the first Tournament was played). *if no Factory Reset is done.

[Nr] | TOURNAMENT AUDIT NAME: Definition |
01 TOTAL PLAYS: Provides the total number of Regular and Tournament Games played while a Tournament
is active (in progress). This total is derived by adding the below Tournament Audit 02 with Regular Plays.
TOURNAMENT PLAYS: Provides the total number of Tournament Games played while a Tournament is
active (in progress).
TOTAL GA)ME EARNINGS: Provides the total Gross Earnings accepted, while a Tournament is active (in
progress).
TOTAL TOUR. EARNINGS: Provides the total Tournament Earnings (Audit 03 less Regular Game
Earnings) while a Tournament is active (in progress).
JACKPOT (PRIZE POOL TOTAL): Provides the total Prize Pool (Jackpot) Amount to be paid out while a
Tournament is active (in progress).
06 NET EARNINGS: Provides the total Net Earnings (Gross Earnings less Prize Pool) while a Tournament is
active (in progress).
Tournament Audits 07-12 continued on the next page.

*** Juaweudno}

02

03

04

05
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G, Tournament Audits Continued. 4 FE
IHUD_|

TOURNAMENT AUDIT NAME: Definition |

The following Tournament Audits WILL NOT BE RESET if a new Tournament is started. ALL AUDITS can be reset if a Factory Reset is done!

07 ACCUM. TOTAL PLAYS: Provides the accumulative total amount of Regular & Tournament Games played
since the first Tournament was played.

08 ACCUM. TOUR. PLAYS: Provides the accumulative total amount of Tournament Games played since the
first Tournament was played.

09 ACCUM. EARNINGS: Provides the total Gross Earnings accepted, since the first Tournament was played.

10 ACCUM. TOUR EARNINGS: Provides the accumulative total Tournament Game Earnings since the first
Tournament was played.

11 ACCUM. JACKPOT: Provides the accumulative total of Prize Pool (Jackpot) Amounts paid out since the
first Tournament was played.

12 #TOURNAMENTS: Provides the number of Tournaments (not individual Tournament Games) since the first
Tournament was played.

T7:|8ign Messages A-B (Tournie Adj. 14-15)FFF FF

H-E || To initiate, from the TOURNAMENT MENU, select the "A-B TEXT" Icon with either the Red "LEFT" or
TE®T Green "RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>"

4 Mini-lcons to view the next or previous Tournament Adjustment in this group. Select and activate either of
the "-" or "+" Mini-Icons to change the setting, if desired (the Default Setting is noted in the definitions below). The
display will describe the Tournament Adjustment Number, Tournament Adjustment Name and the Current
Tournament Adjustment Setting. The current Tournament Adjustment will remain in the display until the next
Tournament Adjustment is viewed or when this Menu is exited.

[N | TOURNAMENT ADJUSTMENT NAME: Definition

LOCATION MESSAGE: Setto ON, CHANGE or OFF. Default is ON.
When set to CHANGE, a new message can be set or the old one can be edited (select the "+" Mini-lcon
to change settings until "CHANGE" appears in the display, then select the ">>" Mini-Icon to access.). At
the top left corner of the Display, the letter A is indicated (blinking) in the first available position. Vary the
14 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. After completion,
press the "BLACK" Button, "REQUEST INSTALLED" is indicated and then exits this sub-menu.

PRIZE MESSAGE: Setto ON, CHANGE or OFF. Default is ON.
Procedure identical to Tournament Adjustment 14, Location Message.

Tournament ...

Sec. 3

15

The DEFAULT LOCATION MESSAGE is:

STERN PINBALL PROUDLY PRESENTS...

The DEFAULT PRIZE MESSAGE is:

YOU CAN BE THE NEXT BIG WINNER!

IMPORTANT FOR TOURNAMENT USERS:
2 additional messages can be added by
using the Beta Brite® Remote. More details
in the ToPS™ Tournament Pinball System
Kit Installation Manual (SP/ Part Number:
780-6011-01) provided in the Optional g
Tournament Kit (SPI Part Number:
502-5011-00).

RUN
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PROGRAM MODE ~ FONT

SEE YOUR PROGRAMMING MANUAL FOR
ADDITIONAL INSTRUCTIONS AND DISPLAY FEATURES.

HOW TO ENTER A MESSAGE:
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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 3 groups: BACKBOX, CABINET =

Section 4,
Table of Contents

& PLAYFIELD. Generic parts which
may change as production continues

(gty. 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 no quantity may be

Backbox

BACKBOX:

Ripley's Believe It or Not!®
Backbox Assy. ............ 60

8peaker Panel Assy. for the

used. Compare the item which needs
to be replaced with the drawings

Backbox & Assoc. Parts: ... 61

provided (the Posts, Sockets, Bulbs & CABINET:
Rubber Rings are drawn actual size). | p. . .
Major Assemblies & Ramps are detailed N Cabinet -General Parts

& Switches............ 62-63

PLAYFIELD:

Playfield - General Parts,
Metal Rails/Ball Guides &
Switches (Above)

.............................. 64-65

Playfield - General Parts &
Switches (Below)

in the Blue Pages, Pages 75-98. = L5
Speaker Panel

& Display

Important: Read all "Take Note:" items.

Playfield Plastics (Screened
& Clear) & Decals

Playfield - Rubber Parts
Red & Black

Playfield - Metal Posts
(Screws) & Nuts

Playfield - Small Bayonet
Type Bulbs & Sockets
Playfield - Large Bayonet
Type Bulb & Sockets

Playfield - Wedge Base Bulbs
& Sockets

Cabinet

.................................... 74
Pinball Location Maint. Kit Available Chpfer 2: The Blue Pages
502-6002-81 OVErVIEW ...cceeveeeeeenenncnnes 75
This kit consists of 8 0z. Novus Wax #2 Fine Drawings ‘FOI‘ Major
(Red) (675-0003-01), cloth and all Rubber Assemblies & Ramps
Rings & Bulbs used in this Pinball Machire. & 76-98

Ask your distributor about the Deluxe

Pinball Location Maintenance Kit
which includes Flipper Rebuild Kits!

Parts Identification
& Location
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Not sold as an assembly, order the individual part(s) actually required.

£ ltem 20, 20)

» Backbox Assembly, 505-6002-81-81 (ltems 1-27)

Button

Hole Plug
(Black) is
the optional
ToPS™ Ac-
cess Hole;
if removing
for the
Optional
ToPS™ Kit,
save with
the game.

@

AP-
| Al

AP-
A

Front View

The Backglass is Not Shown in

this Front View for clarity.

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

N2 BACKBOX PART NAME

Take Note:

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

QTY. SPI PART N°

1 Backbox RBION Screened No Parts 1  525-5631-00-81

Item 1 Note: Black Textured T-Molding is installed and cannot be ordered separately.

2  PCB Metal Mounting Plate

1 535-5809-14

Item 2 is secured to ltem 1 by: #8 X 1/2" SLT HWH AB (Zinc) (Qty. 13) (234-5101-00) and

#10 Washer 7/32" |.D. X .5" O.D. X 1/16" Thick (Qty. 4) (242-5003-00)

3 CPU/Snd. Bd. w/ATMEL Sound Processor 1 520-5300-00
4  Display Power Supply Board

1 520-5138-00

5  1/O Power Driver Board Rev. G or higher 1 520-5137-01
Items 3, 4 & 5 are secured to ltem 2 by: #8-32 X 3/8" HWH MS (Qty. 19) (237-5903-00)

6A 3X Trans. Drvr. Bd. (UK/Special Apps.Only) 520-5068-01

6B ToPS™ Tournament Serial Interface (TSI) Board

#*optional** ltem 6A is required for UK Games to support Auxiliary assemblies listed
under the Coil Matrix of Q1-Q32; also used for Special Applications such as Ticket / Coin
Dispensers used in conjunction with **optional** ltem 6B ToPS™ TSI Board.

7  Fluorescent Light Bracket Assy. Left 1 515-6545-00

For Individual ltems use : Fluorescent Light Bracket Left (535-7739-00), Lamp Holder**
(Self-Locking) (077-5214-00) and Starter Base (with Leads)*** (077-5213-00).

8  Fluorescent Light Bracket Assy. Right {1  515-6545-01
For Individual Items use : Fluorescent Light Bracket Right (535-7739-01), Lamp Holder#*
(Self-Locking) (077-5214-00) and Starter Base (with Leads)*** (077-5213-00).
== gecured by: #6-32 X 5/8" PPH MS (Sems) Zinc (Qty. 1) (232-5203-00)
wx gecured by: #4-40 X 1/2" PPH MS (Sems) Zinc (Qty. 2) (237-5813-00)

Items 7 & 8 are secured to Item 1 by: #10-24 X 1-1/4" Carriage Bolt Sq. Neck (Qty. 2/per)
(231-5012-00), #10-24 Keps Nut (Qty. 2/per) (240-5207-00) and 3/4" X 3" Reinforced
Strapping Tape (Qty. 1, Sold in 12" Lengths only) (626-5040-00)

9  Fluorescent Tube 24" (F20T9CW)
10 Starter - Fluorescent (FS2 Light)

11 Lock Mounting Plate

12 Lock 5/8" Barrel, 3/4"g, 1.5" Flat Cam

165-5011-01
535-8128-01

—_

Items 11-12 are secured by: #8 X 5/8" TP Torx T20 (Qty. 4) (237-5947-00)

Section 4, Chapter 1
Page 60

520-5220-00

165-5061-00

355-5055-00

Associated
Parts (AP-)
listed in the
Parts Table on
the next page.

Right Side
Pivot Hinge

BACKBOX PART NAME QTY. SPI PART N°

13 Ballast Mounting Plate 1 535-8657-00
Ballast CU45Z-W 1/2" Core 120v 60 Hz 13W 1 010-5015-00
14 Ballast, EU /UK Only 5/8" Core 50/60 Hz 010-5015-01
Items 13 & 14 are secured to ltem 1 by: #6 X 5/8" SLT HWH AB (Zc) (Qty. 2) (234-5102-04)
15% #1 Roto Lock Male (on Cabinet) 1 355-5006-01

16 #1 Roto Lock Female (R2-0002-02) 1 355-5006-02
Item 16 is secured by: #10-24 X 1-3/4" CBSN (Qty. 2) (231-5022-00), #10-24 Keps Nut
(Qty. 2) (240-5207-00) and #10 Washer 7/32" ID X .5" OD X 1/16" (Qty. 2) (242-5003-00)

17 Back Vent Grill 2-1/2" X 18" 1 545-5072-02

Item 17 is secured by: Staple 5/16" (Qty. 24) (631-5000-00)

18 Fuse Description Decal (Generic) 1 820-6152-01
19 "CAUTION - VERY HOT" Decal 1 820-6266-00
20+ Button Hole Plug (BIk) (Happ #52-6214-00) 1 500-6566-00
21 Fuse Label (UL) 1 820-6143-00
22 Backbox Date Label 1 820-5091-00
23* Ribbon Cable, 20-Pin (4") 1 036-5000-04
Item 23 (20-Pin) connects the CPU/Sound Board to the I/O Power Driver Board.

24+ Ribbon Cable, 26-Pin (40") 1 036-5001-40
Item 24 (26-Pin) connects the CPU/Sound Board to the Display Controller Board.

25+ 1/4" Clamp (Double) 2 040-5000-23
26 1/2", 3/4" & 1" Clamp (Single) 9 040-5000-XX

ltems 25-26 are secured to ltem 1 by: #8 X 1/2" SLT HWH AB (Zc) (Qty. 13) (234-5101-00)
-XX Note: for 1/2" use -06 (Qty. 1); for 3/4" use -08 (Qty. 2); for 1" use -09 (Qty. 6)

27+ Ground Strap (5") (by ltem 12) 1 600-5006-05

Parts Identification
& Location



Not sold as an assemblg, order the individual parf(s) actually required.

Take Note: Front View

* An asterisk ( * ) indicates .
item(s) are not noted in A (Broken View)
the pictorials. < E- Acp_ >

1.Ordering the complete
Speaker Panel Assembly,

515-6888-03 (ltems 1-15 H H :
will include aII(hardware.) Qlde VleW (La'd DOWh)
For clarity, the below drawing does not show the speaker(s).

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

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

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

e

[=]
[

e | 5 | -,
o, L ~ >, ,
“ g 0 “
. e R ., ",
., / ' ., ,

N2 SPEAKER PANEL PART NAME  QTY. 8PI PART N° INDIVIDUAL PART NAME QTY. 8Pl PART N°

1  Speaker Panel (Black Wood) 1 B525-5515-00 | 15 Plastic Shield (Display Cover) 1 545-5884-00
2 Dot Matrix Disp. Bd. Mounting Bracket 2 535-8368-01 Item 15 is secured to ltem 2 by: #6 X 3/8" SLT HWH AB (Zinc) (Qty. 8) (234-5000-00)
Item 2 is secured to Iltem 1 by: #8 X 3/4" SLT HWH AB (Zinc) (Qty. 4/per) (234-5103-00)

3 Dot Matrix Display Board 128 X 32 1 520-5052-00

Item 3 is secured to ltem 2 by (at corners): 3/16" X 3/8" Spacer Gray (Qty. 4)
(254-5000-18) and #6-32 X 1/2" HWH Swage (Serr) Zinc (Qty. 4) (237-5976-03)

Item 3 is secured to Item 4 (at the top center) by: 3/4" X 1/4" Hex Spacer #6-32 Tap The Associated Parts AP-A thru AP-C are also noted in the Backbox
(Qty. 1) (254-5008-04) and #6-32 X 1/4" PPH MS (Sems) Zinc (Qty. 1) (232-5200-00) Assembly drawings on the previous page.
4  Static Shield (Steel Plate) 1 535-6437-00
Ite? 4is ss):(cu/redptg}_:t&rg (Zsby: 1)/§ X (1(/)4 Hex SEaf(':[eSr 26—32|'I')a2) (Qty. 4) (254)—5008—03) ASSOC. PARTS ARE NOT INCLUDED WITH BACKBOX/SPKR. PANEL ASSY'S.
and #6-32 X 1/2" ems) Zinc (Qty. 2, on Left Side only) (232-5202-00
N2 AGS0C. BACKBOX PART NAME QTY. SPI PART N°
o que fotetononlliomis) 2 545-5592-01 AP-A Backglass Assembly (Game N° 81) 1 See Parts Below
6 Display Controller Board Fec-reess 1 520-5055-03 ORDER ONLY INDIVIDUAL PART(S) NEEDED:
Item 6 is secured to ltem 4 by: 1/2" X 5/16" X .144 ID Spacer Tap (Qty. 3) (254-5014-00), a1 Cl Backal 25.906" X 19.187" 1 660-5038-02
#6-32 X 3/4" PPH MS (Sems) Zinc (Qty. 3) (237-5504-00), 1/2" X 1/4" Hex Spacer #6-32 Tap. | AP-A €ar backglass 2o. -
(Qty. 1) (254-5008-03) and #6-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2) (232-5200-00) AP-A2 _IF_iBIgIN Flln(l)hA" (#!|31) 1 830-5281-00
; - i - 26" 1 545-5018-15
7  RF Shield 1 820-5092-00 | AP A3 Top Plastic Channe .
ltem 7 is secured inbetween: "ltem 6" and its’ mounting hardware described. :i:g Elgit;(t)lrg IECIiZISrtlg %ﬂgfﬁp{%nhq)el- -128?] }élG ; giggg?;:?l
8* Ground Strap (25") (on ltems 4,6,12) 4 600-5006-25 | Ap-A6* Tape (double-sided) (12" Length) 1 626-5005-00
9*  1/2" Clamp (Single) (on Item 4) 1 040-5000-06 | Note: AP-A6 secures AP-A3--A5 to AP-A1 (@ e
10* Ribbon Cable, 14-Pin 1 036-5260-00 |AP-B Pivot Hinge Left 1 535-7999-00
Item 10 Note: The 14-Pin cable connects the Dot Matrix Disp. Bd. to the Disp. Controller Bd. | AP-C  Pivot Hinge Right 1 535-7999-01
11* Foam 3/16" Thk. X 1/4" X 36" 6 626-5026-00 Items AP-B & AP-C are secured to Backbox by: 1/4"-20 X 1-1/4" C.B. Sq. Neck (Qty. 4)

231- - 1/4"-20 Fl N . 4) (240- -
Above Item 11 is self-adhesive. Located between Items 3 & 17. Sold in 12" Lengths only. Le%\d?/?lgghgor)i /4/“ I.D.OX ﬁnog.%. (L&}(/Q} ))/ (2)4(2_5(0)0593_%8)00) and

ker (Shid.) 4" 8Q MG Elec #4060SH - _ Items AP-B & AP-C are secured to Cabinet by: 1/4"-20 X 7/8" Carriage Bolt Sq. Neck
12  Speake (S. d)4"8 ec 2 031-5004-01 (Qty. 2) (231-5014-00), Hinge Spacer (Qty. 2) (530-5099-00), Washer 1/4" 1.D. X 7/8" O.D. X
13 Speaker Grill (Black w/no Artwork) 2 535-8081-01 | 1/8" Yellow (Qty. 1/per) (242-5016-01), Fend Washer 1/4" I.D. X 1" O.D. (Qty. 1/per)

14 Speaker Panel Hook Bracel 2 ,,535:7009:02 | (et and VL0 e MACh o MO s o
Items 12, 13 & 14 are secured by: #8 X 3/4" SLT HWH AB (Zinc) (items 12/13: Qty. 4/per; | nore- N1sice cavinet fioles are covered by 5 4 ary.

Item 14: Qy. 2/per) (234-5103-00) (820-5041-00) to hide securing hardware (AP-B & AP-C above) from player view.
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Cabinet - General Parts ] & Switches [ ]
For Backbox Parts see 4 N " —

the previous two pages.

Enlarged
View of Item 19

inside the Coin Door, Item 17.

Buttons, Bracket & Decal sold separately.
For usage, see Section 3, Chapter 1, Portals
Service Menu Introduction, Page 8.

Take Note:

% Item 11, Button Hole Plug
(BIk) is the Optional Tournie
Button Access Hole. If
removing for the
Optional Tourna-
ment Button,
save with

the game.

Take Note:

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

Item 32J (On/Off
Switch) is located
under the Cabinet
(Front Right)
directly below the
Item 2 ORDERING NOTE: Power Box.

Leg comes with Leveler.

Leveler can be purchased

separately. Leg cannot be

ordered WITHOUT Leveler.

See Table below, ltem 2.

Qty. 4

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

N° CABINET PART NAME QTY. SPI PART N° CABINET PART NAME SPI PART N°
1 RBION Screened Cabinet (No Parts)  525-5395-15P-81 | 114 Button Hole Plug (BIk) (Happ #52-6214-000 {1  500-6566-00
2  Black Leg with Leveler Asm. 4 500-5921-50 | 12 P/FGlass (Tmprd.) 21" X 43" X 3/16" 1  660-5001-00
Item 2 is secured by: Leg Bolt Back Plate (535-5703-00) and Leg Bolt 3/8" X 16 X 2-1/2" 13 Hex Key Allen Wrench 5/16" 1 777-0001-00

Hex 5/8" Hd. (2/per) (231-5001-01) Leg Leveler ONLY (3/8"-16 X 3") (500-5017-00).
3  Start Button (Red) + Lamp Assembly 1 500-6388-02
Item 3 includes the Switch. FOR SWITCH ONLY see ltem 25 on the Next Page. 1 5 #1 Roto Lock Male (R 5.0055-0 2) 1 355-5006-01

*  Diode Terminal Strip 2-Lug (810) Isolated 1 055-5203-00 | tem 15 is secured by: #10-24 X 1-3/4" Carr. Bolt Sq. Neck (Qty. 2) (231-5022.00),
Above Item is secured below button in cabinet by: #6 X 1/2" SLT HWH AB Zinc (Qty. 1) #10-24 Nylon Stop Nut (Qty. 2) (240-5206-00) and #10 Washer 7/32" X .5" X 1/16" (Qty. 2)

14 Corrugated Tubing Black 14"e x2.6'Lg. 2  605-5008-00

Above Item 14 covers the Cables Wiring Harnesses going into the Backbox from the Cab.

(234-5101-02). Note: 1N4004 Diodes (112-5003-00) are used in all Diode applications. (242-5003-00)
4%  #555 Wedge Base Bulb (Clear) 1 165-5002-00 | 16 #1 Roto Lock Female (on Backbox) 1 355-5006-02
Item 4 is included with Item 3, for just a replacement Bulb use the above number. 17 Coin Door (With Validator) USA onIy 1 500_501 8_1 72
5 Ball Shooter (Plunger) Assembly 1  500-6146-00-04| ttem 17 is secured by: 1/4"-20 X 1-1/4" Carriage Bolt Sq. Neck (Qty. 4) (231-5003-00)
FOR A BREAKDOWN OF PARTS SEE: Sec. 4, Chp. 2, Drawings for ... A bli 241“2-25% ggagg)e r;lvutt(Qts,/_; 4) ((:240-3300-(32) a;;’d F?jrédAWa;hTer }7/4," I'/Déx 1" O{-P- (SOIQ;- ,?;) N
. . - H lote: r-or Coin Door other than call lechnical Support for art N°.
6 Flipper Button (White) Assembly 2 500-5026-38 .
Item 6 is secured by: Pal Nut for Flipper Button (Metal) (Qty. 2/per) (240-5003-01) and Coin Door Sw. (USA) (Happ Control) 2 180-5024-01
is fitted with: O-Ring 11/32" X 7/32" X 1/16" (Qy. 1/per) (545-5850-00) ltem 6 DOESNOT | 18  FYI: Coin Dr. Sw. (USA) (Coin Control) (0  180-5024-00
include the Switch. FOR SWITCHES ONLY see Items 23A/B on the Next Page. . . .
" FYI: Coin Door Switch ( ¥ Japan) 0 180-5091-00
7 Rear Glass Channel 20-3/8" Length 1 545-5038-00 :
. " 19 Bracket for below Portals™ Switches 1 535-6860-03
8 Plastic Channel 42-5/8" Lg. (Left/Rt.) 2 545-5017-00 .
; o . ; 19B Push-Button Portals™ Switch (Black) 1 180-5192-00
9  Side Armor "with holes” (Left & Right) = 2 535-7297-02 Push-Button Portals™ Switch (Red)
Item 9 is secured by: Pem Stud 1/4 X 1" FH (Qty. 2/per) (237-6116-01), 1/4-20 Flange Nut 1 9R . 1 180-5192-02
(Qty. 2/per) (240-5300-00) and #8 X 5/8" T20 Tamper Proof (Qty. 2/per) (237-5947-00) 19G Push-Button Portals™ Switch (Green) 1 180-5192-04
10 Front Mo|ding - Black 1 500-5757-02-00 Ordering Note: Securing hardware for switches included. For Decal Kit, see Page 67.
Item 10 requires: Self-Adhesive Foam Rubber 3/8" X 3/16" X 20-3/8" (626-5001-00). Parts Table & Views continue on the next page.

Parts Identification
& Location

Section 4, Chapter 1
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Cabinet - General Parts ] & Switches [ ] Continued

Enlarged View of the
Plumb Bob Tilt Switch.

{ Sw:kh Diode,
1N4001,
SPI N2
% 112-5001-00
\ in protective

\ tubing.

View of Cabinet
Inside Front Left

Thumb-Screw included

with Tilt Plumb Bob only.

N
View of Cabin:
Inside Front Right |

Take Note:

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

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

= See
f’ . Enlarged

See Previous

Page for e
1 Open View ;
of Coin Door! 3
D }

Enlarged
(3

Cabinet Back Lights are located
on the Wood Back Panel:

Bee the Blue Pages, Section 4, Chapter 2,
Drawings for Major Assemblies ... , Pages 96-97.

For General Bulbs & Sockets:

See these Pink Pages, Section 4, Chapter 1,
Parts Identification & Location, Pages 72-74

il ik
Enlarged View of Power Box, Cabinet Bottom, Inside Front Right

Pinball Rejuvenation Kit Available: 502-6002-81
This kit consists of 8 oz. Novus Wax #2 Fine (Red) (675-0003-01),
cloth and all Rubber Rings & Bulbs used in this Pinball Machine.

N2

Parts Table & Views continue on the previous page.

INDIVIDUAL PART NAME QTY. 8Pl PART N°

20 Dual Switch Assembly 1  500-5808-00
ORDERING ABOVE (ITEM 20) ASSEMBLY PART N2 WILL INCLUDE:
20A  Mounting Bracket 1 535-6958-00
20B  Playfield Power Interlock Sw. (Top) 1 180-5136-00
20C  Memory Protect Switch (Bottom) 1 180-5000-01
Item 20 is secured to Cabinet by: #8 X 1/2" SLT HWH AB (Zinc) (Qty. 2) (234-5101-00)

21 Front Molding Lockdown Assembly 1 500-6509-00

Item 21 is secured by: #10-24 X 1-1/4" Carr. Bolt (Qty. 2) (231-5012-00), #10-24 Keps Nut
(Qty. 2) (240-5207-00), #8 X 5/8" HWH AB Zinc (Qty. 4) (234-5102-04) and
#10 Washer 7/32" ID X 1/2" OD X 1/16" (Qty. 2) (242-5003-00)

22  Lockdown Spring (connected to handle) 1  265-5008-00
23A Flipper Switch - Self-Cleaning (Lt. Flipper) 1 180-5160-00
23B Flipper Sw. - X2 Stack (Rt. & Upr. Flippers) 1 180-5164-00
24%* Foam Strip (For item 23 - Noise Suppression) 4 626-5042-00

25  Start Button Switch (ONLY) 1  180-5174-00

26 Girills 2-1/2" X 18" (on Back & Bottom) 2 B45-5072-02

27 Cabinet Plumb Bob Tilt Switch 1 See Parts Below

ORDER ONLY INDIVIDUAL PART(S) NEEDED:
27A  Bracket for Hanger Wire 1 535-5221-00
27B  Hanger Wire 1 535-5319-00
27C  Contact Wire Form 1 535-7563-01
27D  Plumb Bob Weight (includes Thumb-Screw) 1 535-5029-00

Items 27A & 27C are secured by: #8 X 1/2" SLT HWH AB (Zinc) (Qty. 4) (234-5101-00)

28A Slide & Pivot Support Bracket - Right 1 535-5990-00

28B Slide & Pivot Support Bracket - Left 1 535-5989-00

Items 28A & 28B are secured by: #10-24 X 1-1/4" Carriage Bolt Sq. Neck (3/per)
(231-5012-00) and #10-24 KEPS Nut (3/per) (240-5207-00)

Parts Identification

& Location Beheve

N2 INDIVIDUAL PART NAME QTY. 8Pl PART N°

29 Transformer 5.7v AC (with Ballast Winding) 1 010-5012-01

Item 29 is secured by: 1/4"-20 X 5/8" PPH MS (Zinc) (Qty. 4) (237-5854-00) and

1/4" Split Lock Washer (Qy. 4) (244-5000-00)

30 Speaker 8" g Rd.8010 4Q 1  031-5007-00
31 Speaker Grill 7" X 7" 1 545-5072-03
Items 30 & 31 are secured by: #6-32 X 1-1/4" Fin Shank Screw (Qty. 4) (237-5883-00) and

#6-32 Keps Nut (Qty. 4) (240-5008-00)

32 Power Input Box Sub-Assy. 1 515-5360-07
ORDERING ABOVE (ITEM 32) SUB-ASSY. PART N2 WILL INCLUDE:
32A  Power Box (Plain) 1 535-5932-00
32B  Service Outlet (for USA) 1 180-5008-01
32C Line Cord 10’ ROJ 3" Max. 1 034-5000-10
32D Recessed Cup for Line Cord 1 545-5122-00
32E* Line Filter 1 150-5000-00
32F* Varistor TNR159211KM 1 150-5001-00
32G  Fuse 8 Amp 250v Slo-Blo (Domestic) 1 200-5000-05
32H Fuse Holder 1 205-5001-00
321*  On/Off Switch Bracket 1 535-8318-00
32J On/Off Rocker Sw. (APEM R2101C5NBB) 1 180-5001-03
32K Power Box Decal 1 820-6123-03

33 Cash Box Plastic Bottom 1 545-5090-00

34 Cash Box Cover (Validator) 1 535-5013-03

35 Cash Box Lock Bracket (wire) 1 535-7562-00

36 Large Hair-Pin Clip 1 535-7772-00

7% Optional Meter (+12v DC w/Diode & Bracket) G-0053-013-102
3 Optional Meter (+12v DC wiDiode, No Bracket) G-0053-013-102A

It or Nt
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Playfield - General Parts [ll, Metal Rails/Ball Guides

& Switches [ ] (Above)

ABOVE PLAYFIELD PART NAME QTY. SPI PART N°
P/F Screened w/ Inserts & NO Parts 1 830-5100-81

N2

PF P/F Complete w/ Inserts & ALL Parts 1 505-6004-81-81

General ltems

1  Arch (Blk. Metal) w/Kickbackon RtCutout 1  535-8392-05
Item 1 is secured to the playfield by ltem 17 and : #10-32 X 5/16" PH FL U/C MS STL
Zinc (Qty. 2) (237-6013-00). Usage Note: When replacing the Arch, order new replacement
Nelson Protect Strips (not included) (Qty. 2) (545-5212-02).

2 Instruction Card (USA) RBION 1  755-5181-00

Note: Visit www.sternpinball.com for a PDF copy of the Game Instruction Card which will
also have any translated Instruction Cards made for this game. Find Game Link or Archives.
Spanish 755-5181-02; German 755-5181-03; Italian 755-5181-04; French 755-5181-05.

3  Coin Card (2-Sided) 1 755-5400-00
Usage Notes: Use Item 3 (Back: 1 Play 50¢ - 5 Plays $2) for Adj. 6, Game Pricing, USA 5
Setting, or (Front: 1 Play 50¢ - 3 Plays $1) for Adj. 6, Game Pricing, USA 8 Setting.

4  Coin Card (2-Sided) 1 755-5400-02
Usage Notes: Use Item 4 (Front: 1 Play 50¢) for Adj. 6, Game Pricing, USA 2-7 Setting,
(Back: is Blank) for Custom Settings.

Availability: See Appendix J (back of manual) for all current Coin Cards (USA, Canada,
Euro & other International). If this is a non-US Game, Coin Card(s) provided will differ.

5%  Light Reflector (Silver Color Plastic) 2 545-5409-01
6% Mini-Mars Lite Cover (snap-In) (Clear) 3 550-5030-01

* Note: Item 5 (Qty. 1) and ltem 6 (Qty. 3) are located on the Plastic Ramp Assemblies, see
Drawings for Major Assemblies & Ramps ( BLUE PAGES ), Pages 75-98.

7  Mini-Mars Lite Cover (ALTERED) (Clear) 2 550-5088-01
Usage Notes: Item 7 was made from 550-5031-01 (Altered Screw Down Lite Cover, 1-Tab,
Clear). The cut-away is required for lamp placement.

515-7214-00

8 Level Assembly 1

For Individual ltems use :.882" 8MM Vial Mtg. Flange (545-6027-00), Level .8mm Empire
#0224 (545-6001-01) or Level Bracket (535-9010-00). Flange secured by: #6-32 X 1/4"
PPH MS (no Sems) Zinc (237-5500-00) and #6-32 Keps Nut (240-5008-00)

Item 7 is secured to the wood rail by: #6 X 1/2" HWH AB Zinc Red (Qty. 2) (234-5001-02)

9  Pinball (Steel) 1%" o 4 260-5000-00
10%* Plug-Cap (3/16") Black Plastic 0 545-5232-01

* Note: Item 10 should plug hole if a Center Post (@ Drain) is used, then removed.

8pinners, Wire Gate & Flap Gates
Spinner Assembly 2 515-5553-00

1 Bracket, Spinner Mounting 2 535-8952-01
Item 11 is secured by: #8-32 X 3/8" PFH 82 Undercut (Zinc) (Qty. 1/per) (237-6030-00)

Note: Individual Decals (-17 [x2] & -18 [x2] ) are not available individually, ordering of kit
is required. For all pieces, see Playfield - Plastics (Screened & Clear) & Decals, Page 67.

1-Way Gate Mounting Bracket (small) 1 535-5269-03
12 Wire Gate (for above) 535-5307-03

Item 12 is secured by: #6 X 1-1/2" PPH (Zinc) (Qty. 2) (232-5007-00) and
#6 X 1/2" PTH A (Zinc) (Qty. 2) (237-5809-00)
13 Flap Gate Mounting Brckt. (by Shooter) 1 535-9334-00

Item 13 is secured by: #6 X 1-3/4" PPH (Zinc) (Qty. 2) (237-5511-00) and
Washer, .187" ID X .875" OD X .048 Thk (Zinc) (Qty. 2) (242-5059-00)
535-9335-00

14 Flap Gate Mounting Brckt. (by Kicker) 1
Item 14 is secured to rail by: #8-32 X 3/8" PFH MS (Zinc) (Qty. 1) (237-6030-00) and

#8 X 1/2" SLT HWH AB (Zinc) (Qty. 2) (234-5101-00)

15 Flap Gate (for above Items 13 & 14) 1 535-9333-00
Hinge Pin (for above ltems 13 & 14) 1 535-9336-00

Note: Switch Gates are also located on the Plastic Ramp Assemblies, see Drawings for
Major Assemblies & Ramps ( BLUE PAGES ), Pages 75-98.

Brackets for Mounting
16 Playfield Hanger Bracket 2 535-8385-00

Item 16 is secured to the P/F by: #8-32 X 7/8" HWH MS Zinc (Qty. 2/per) (237-5890-00)
17 Arch Retaining (Hold-Down) Brackets 2  535-8394-00
Item 17 is secured to the P/F by: #8 X 1/2" SLT HWH AB (Zinc) (Qty. 3/per) (234-5101-00)
18 Bracket, Ramp Mounting 3 515-6508-00
ltem 18 is secured by: #6 X 1/2" PTH A (Zinc) (Qty. 2/per) (237-5809-00)

19 Bracket, Shrunken Hd. & Socket Mnt. 1  535-9395-00
Item 19 is secured by: #8 X 1/2" SLT HWH AB (Zinc) (Qty. 2) (234-5101-00)

20 Bracket, OPTO Mounting on Plastic 1  535-9400-00

Item 20 is secured to Plastic over -05 by: Rivet, 1/8" @ X 3/16" (Qty. 2) (249-5001-00) and
#6 Riveting Lock Washer (Qty. 2) (246-5000-00)
535-9409-00

21 Bracket, Plastic Arrow (-20) Mounting 1
Item 21 is secured by: #6-32 Nylon Stop Nut (Qty. 2) (240-5005-00)

Plastic -20 & Socket are secured to ltem 21 by: Rivet, 1/8" @ X 3/16" (Qty. 2)
(249-5001-00) and #6 Riveting Lock Washer (Qty. 2) (246-5000-00)

Note: Individual Plastics (-05, -20) are not available individually, ordering of kit is

required. For all pieces, see Playfield - Plastics (Screened & Clear) & Decals, Page 67.

Note: For Mounting Brackets located on Major Assemblies and/or Plastic Ramp
Assemblies, see Drawings for Major Assemblies & Ramps ( BLUE PAGES ), Pages 75-98.
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N2 ABOVE PLAYFIELD PART NAME QTY. 8P1 PART N°

Wood Rails

22 Wood Rail (Bot. Left, 6.69" Route) 14.25" 1 525-5635-00
23 Wood Rail (Middle Left) 4.69" 1 525-5007-61
ltem 23 is secured by: #4 X 5/8" PFH (Black) (Qty. 2) (237-5833-00)

24  Wood Rail (Upper Left) 3.88" 1 525-5007-61
25 Wood Rail (Right) 42" 1 525-5007-59

Iltems 22-25 are secured by: #6 X 1-1/4" PFH A (Zinc) (Qty. 13 total) (237-5804-00)

Metal Flat Rails, Wire Forms & Ball Guides

26 Metal Rail (Center Drain under Arch) 1 535-8393-00
27 Metal Rail (#1, Shooter Lane, Right) 1 535-9319-00
28 Metal Rail (#2, Shooter Lane / Flap Gate,Lt) 1  535-9320-00
29 Metal Rail (#3, Lower Ball Lock, Left) 1 535-9321-00
30 Metal Rail (#4, above Metal Rail #1 above) 1 535-9322-00
31 Metal Rail (#5, Full Top Orbit [Loop]) 1 535-9323-00
32 Metal Rail (#6, Top Orbit, Right Side Mid) 1 535-9324-00
33 Metal Rail #7, Top Orbit, Right Side Top) 1 535-9325-00
34 Metal Rail (#8, under Upper Pops) 1 535-9326-00
35 Metal Rail (#9, S. Head, Rt. Side, OPTOMnt) 1 535-9327-00
36 Metal Rail (#10,S. Head, Lt. Side,oPTOMNt) 1  535-9328-00
37 Metal Rail (#11, Orbit Top, behind Head) 1 535-9329-00
38 Metal Rail (#12, Inner Left Orbit [Spinner]) 1 535-9330-00
39 Metal Rail (#13, Lt. Orbit, Right Side) 1 535-9331-00

Items 26-39 are secured by: #8 X 1/2" SLT HWH AB (Zinc) (Qty. 1/per Tab) (234-5101-00)
and Items 27 + 30 also require: #6 X 1/2" PTH A (Zinc) (Qty. 1/per Tab) (237-5809-00)

40 Metal Rail (#14, Left Side, Middle) 1 535-9358-00
Item 40 is secured under the Plyfid by: #8 X 1/2" SLT HWH AB (Zc) (Qty. 2) (234-5101-00)
41 Metal Rail (#15, under Metal Rail #8 above) 1 535-9402-00

ltem 41 is secured by: #8 X 1/2" SLT HWH AB (Zinc) (Qty. 2) (234-5101-00)

42 Ball Guide (Ball Return to Flipper, Left & Rt) 2  535-9332-00
Item 42 is secured by: #6-32 X 3/8" PPH MS ext. Sems Zinc (Qty. 3/per) (232-5201-00)

43 Ball Guide Rail (.12" g) 2.25" 2 535-5356-05

Note: For Rails, Guides or Protectors located on Major Assemblies and/or Plastic Ramp
Assemblies, see Drawings for Major Assemblies & Ramps ( BLUE PAGES ), Pages 75-98.

Steel & Wire Ramps

44 Steel Ramp & Flap Assembly 1 515-7328-00
For Individual ltems use : Ramp with Mount Bracket and Sides (Welded) (515-7327-00),
Ramp Flap (535-9337-00), Rivet, 1/8" & X 3/16" (Qty. 2) (249-5001-00) and

#6 Riveting Lock Washer (Qty. 2) (246-5000-00)

ltem 44 is secured by: #4 X 5/8" PFH (Black) (Qty. 2) (237-5833-00)

45 Center Exit Wire Ramp 1 535-9303-00
46 Spiral Wire Ramp 1 535-9302-00
47 VUK Exit Wire Ramp 1 535-9306-00
48 Right Wire Ramp 1 535-9305-00

Note: For Securing Hardware on Items 45-48, see Drawings for Major Assemblies & Ramps
( BLUE PAGES ), Pages 75-98.

Miscellaneous
49 Shrunken Head (Molded, Altered) 1 880-5081-01
Misc. Switches & PC Boards
A Micro Switch, Spinner (1 -1/4") 2 180-5010-04

ltem A requires a Switch Body Protect Plate (Qty. 1/ea.) (535-6539-00) & is secured by:
#2-56 X 1/2" HWH Sr (Qty. 2) (237-5937-02) and #2-56 Hex Nut (Qty. 2) (240-5301-00).

B Transceiver Board Asm. (520-5237-00) 5 500-6775-00

Note: For Switches and/or PCBs located on Major Assemblies and/or Plastic Ramp
Assemblies, see Drawings for Major Assemblies & Ramps ( BLUE PAGES ), Pages 75-98.

Pinball Rejuvenation Kit Available: 502-6002-81
This kit consists of 8 oz. Novus Wax #2 Fine (Red) (675-0003-01),
cloth and all Rubber Rings & Bulbs used in this Pinball Machine.

Ask your distributor about the Deluxe Pinball Location
Maintenance Kit which includes Flipper Rebuild Kits!

For Assemblies, Ramps, Switches on Assemblies,
Back Panel Parts and other Individual Parts,
not listed on this page, view the Blue Pages (75-98).
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Playfield - General Parts . ...Rails... | & Switches [ ] (Above) Continued

50¢=UPx1
? . SUPER VALUE
ok, 7 $2.00=02x5

Beliéve It or Not|

OPTIONAL FOR
TOURNAMENT
USE ONLY

Not Included
755-5400-03 &
755-5400-04
VVVVVVYY

See Appendix J at the back of this manual for all
current Cards (USA, Canada, Euro & Intfernational)
available through your distributor or download via
our website (see back of manual cover).

50¢=r=2x1

50¢ =031
SUPER VALUE

S50=030x1
=pI@ag

OPTIONAL FOR
HOME USE ONLY

1HON-TOURMAMENT PLAY

-@3 S .50=EiPx1
2%9;1:“ = x1 $200=62915 ||
755-5400-01 1"'“56":“ L::rl;

Take Note:

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

Sec. 4, Chp. 2. for parts required not appearing on this page. If
you still cannot find the part required, Call Stern® Pinball, Inc.
Technical Support, 1-800-542-5377 or 1-708-345-7700 (Opt. 1).
Items 1, 11,21 & 44 have associated Individual Plastics
and/or Decals. These pieces are not available individually. For
the Plastic and/or Decal Kits (or views), see the page after next,
Playfield - Plastics (Screened & Clear) & Decals, Page 67.
Legend Note: Items noted with a black square [ll are General
Parts. ltems noted with a cyan square | are Rails. Items noted
with a white square [] are Switches and Misc. PC Board(s).

Parts Identification i @8 Section 4, Chapter 1
& Location Page 65
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Playfield - General Parts [l & Switches [ | (Below)

N2 BELOW PLAYFIELD PART NAME QTY. SPI PART N°

General ltems

1 Insulation Fiche Paper (under RightFlipr) {1  545-5721-00
2  Diode Terminal Strip 3-Lug (813) Isolated {1  055-5204-03
3  Diode Terminal Strip 5-Lug (824) Isolated 4 055-5204-05

Items 2-3 are secured by: #6 X 1/2" SLT HWH AB Zinc (Qty. 1 per tab) (234-5001-02).
Note: 1N4004 Diodes (112-5003-00) are used in all Diode applications. 1N4001 Diodes
can be used for Switches and/or Lamps. See Sec. 5, Chp. 2, P/F Diode Terminal Strip...

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

Item 4 is secured by: #6 X 1/2" PPH AB (Qty. 1/per) (237-5805-00)

Note: Item 4, Fuse Clip Holder (Socket) 205-5000-01 is part of a set of 12 (205-5000-12).

You can order them as individuals (...-01) or a set of 12 (...-12).

5% Diode Terminal Strip/Fuse Decals A-E 820-6221-81

Note: For Decal Descriptions & Locations, see Sec. 5, Chp. 2, Playfield Wiring, Page 105.
6  Metal Rail (#14, Left Side, Middle) 535-9358-00

Item 6 is secured by: #8 X 1/2" SLT HWH AB (Zinc) (Qty. 2) (234-5101-00)

Brackets for Mounting

7  Playfield Support Slide Bracket 2 535-6862-02
Item 7 is secured by: #8 X 1/2" SLT HWH AB (Zinc) (Qty. 2/per) (234-5101-00) and
#8-32 X 5/8" HWH Swage (Serr) Zinc (Qty. 1/per) (237-5975-03)

8 Edge Slide Bracket (Extended) 2 535-5988-01
Item 8 is secured by: #4 X 1/2" PFH (Zinc) (Qty. 5/per) (237-5840-00)

9  Pivot Pin Bracket Welded Assembly 2 500-5329-03
10 Bracket, Back Panel Mounting 535-8964-00

Item 10 is secured by: #8 X 1/2" SLT HWH AB (Zc) (Qty. 2/per) (234-5101-00)

11 Bracket, X3 Switch Mounting 1 535-8842-00
Item 11 is secured by: #8 X 1/2" SLT HWH AB (Zc) (Qty. 2) (234-5101-00)

12 Bracket, Sw. (Shooter Lane) Mounting {  535-6173-00
Item 12 is secured by: #6 X 1/2" SLT HWH AB Zinc (Qty. 2) (234-5001-02)

Misc. Switches & PC Boards

A Micro Switch (at Shooter Lane) 1 180-5157-00
B  Micro Switch (straight Wire Actuator) 1 180-5178-00
C  Micro Switch (Small Bend Wire Actuator) 1 180-5179-00
D Micro Switch (Large Bend Wire Actuator) 1 180-5180-00

Item A-D requires a Switch Body Protect Plate (Qty. 1/ea.) (535-6539-00) & is secured
by: #2-56 X 1/2" HWH Sr (Qty. 2) (237-5937-02) and #2-56 Hex Nut (Qty. 2) (240-5301-00).

E Micro Sw. Roll-Over Right Brkt. Assy. 11 500-6227-02
Item E is secured by: #6 X 1/2" SLT HWH AB (Zinc) (Qty. 2/per) (234-5001-02)
F  Switch & Target Assy. Narrow (Yel) 1 515-5967-06
G  Switch & Target Assy. Square (White) 5  515-5162-08
Items F-G are secured by: #8 X 1/2" SLT HWH AB (Zinc) (Qty. 2/per) (234-5101-00)
Note Items F-G: For better view(s) or entire assembly, see Appdx. I, Pg. I1 (end of manual).
H Playfield X3 (Triple) Driver Board 1 520-5235-03
|  OPTO Tran/Rec. Amplifier Bd. 2 520-5239-01

Items H & | are secured by: 14" SIf. Rtn. Plastic Spacer White (Qty. 4/per) (254-5007-02)
and #6 X 3/4" SLT HWH AB (Zinc) (Qty. 4/per) (234-5003-00)

J OPTO Transceiver Bd. Assy. onMagnety {1  500-6775-00
Item J is secured by: #6 X 3/8 PPH (ZInc) Type-25 (Qty. 2) (237-5880-00)

Note: For more details on ltems H-J and a break-down of parts, see Printed Circuit Boards
( YELLOW PAGES ), Page 142-144.

Note: For Switches and PCBs located on Major Assemblies, see Drawings for Major
Assemblies & Ramps ( BLUE PAGES ), Pages 75-98.

Pinball Location Maintenance Kit Available: 502-6002-81
This kit consists of 8 oz. Novus Wax #2 Fine (Red) (675-0003-01),
cloth and all Rubber Rings & Bulbs used in this Pinball Machine.

Ask your distributor about the Deluxe Pinball Location
Maintenance Kit which includes Flipper Rebuild Kits!

AR
1rd

4

\20 4

Section 4, Chapter 1
Page 66
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Believe It or Not"

Take Note:

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

For Sockets & Bulbs (drawings & part numbers) see Pgs. 72-74.
Some items or parts may be included with or associated with a
Major Assembly or Ramp Assembly; see the Blue Pages,

Sec. 4, Chp. 2. for parts required not appearing on this page. If
you still cannot find the part required, Call Stern® Pinball, Inc.
Technical Support, 1-800-542-5377 or 1-708-345-7700 (Opt. 1).
Legend Note: Items noted with a black square [l are Generall
Parts. Items noted with a white square [_] are Switches and
Miscellaneous PC Boards.

Parts Identification
& Location




Playfield - Plastics (Screened & Clear) & Decals

Legend PLASTICS KIT SPI PART N2

gg # = 83060140 ; Believe it o 3%_. 5| Kit: P/F Plastics (Screened & Cle.ar? :
=14 = B30-6020-00° MA. scra;me Tem;e Cl;‘ﬂé ‘, 803'5000'81 Klt lncludes:
E§ fx::w E Bl - Screened & Clear Set (830-6021-XX), Screened Set
3 = o N s / : jl (830-6026-XX), Clear Set (830-6014-XX) and
;: Picmoc J Tt Clear Piece (830-6027-00)
N 233000760 C *803-5001-81 Kit includes:
[ - -:.f_i Rt @ =s300027.00 ﬁ} 3X Dot Display Housing with Mounting Brackets

Screened Piece with Bend & Mounting Brackets (515-7355-00)
Plastic Assembly includes Screened Piece Altered (830-6020-00),
Mntg. Brackets (Qty. 2) (535-8941-02), Rivet, 1/8" o X 3/16" (Qty. 2)

(249-5001-00) & #6 Riveting Lock Washer (Qty. 2) (246-5000-00)
and Screened Piece (830-6024-02, Back Panel)

Note: The following Plastics have various parts (brackets
or sockets) riveted to them. If replacing these plastics, the
rivets must be drilled out to replace. Items can be
remounted with appropriate sized screw & nut combo.

a il W
(made from WWM):

Screened,
Top Right
Comer

-05 & -05A (over Lower Magnet), -16 (Vari-Target Cover)
and -20 (Arrow Sign)

Attention: No individual Plastic or Decal can be ordered
separately, unless noted otherwise. *

DECALS KIT SPI PART N2
Kit: Game Specific Decals

802-5000-81 Kit includes:

820-6341-XX Set

Believe It or Not!

Parts Id. ...

Sec. .4

s s Attention: No individual Plastic or Decal can be ordered
thount Right Plastic separately, unless noted otherwise. *
Other miscellaneous plastics and/or decals can be found on the Backbox & Speaker

Panel Assemblies (Pages 60-61), Cabinet - General Parts (Pages 62-63) and
Playfield - General Parts & Switches (Below) (Page 66).

OPTIONAL MYLAR (Not Included) SPI PART N°

* Not included in the Decals Kit (can be ordered separately):

T StedX * Full Playfield Clear Mylar Sheet, (820-5999-81)

Lower Cover

Parts Identification | ?‘5
& Location j

Section 4, Chapter 1
Page 67
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Playfield - Rubber Parts Red [ll. Black [l & White [ | (Rings Actual Size)

Outside
Diameter

¥ circle of g
4 ove ¢ o] OSe
t ¢ h with use. A stfe
W06

90/

Note: Item m 7/16" O.D.
Items 1 ;‘Z ?,:e Rings (Qty. 4 of 40) are
measurea by the used to cusion the
Inside Diameter W Bayonet (Metal) Sockets
(1.D.). ltems 1-9 on the Back Panel.

Measurements
are I.D. { inside
Dimension of Ring }
by 1/4” & 3/4"

and 11 are
approximately |;
1/4"thick. Iltems |
10, 12-15 are
approximately
3/16" thick. Item
13 can also be a
7/32"1.D Ring. The
size is imprinted on all
. Rings except for ltems

//"\ 14-15 (7/16" O.D. & 3/8"
Re \\q,// S~ 0.D.). Usethispageasa
4 // L ~o guide to measure rings

~. Where the size imprint or
~ mark does not exist
Size 2wu" |.D.
(Black or White) was
never used. Choose
a Ring Size +/- 1"
1.D. ifrequired.
) \
A

Take Note:

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

Measurements
are I.D. ( Inside
Dimension of Ring )

by 1/1" & 1/2" For views of Rubber Parts on located

on assemblies below the playfield,
see Section 4, Chapter 2,
Drawings for Major

1

Note: ' Siz
larger than 3"

1.D. currently
available in Black

Only (Not Used):
32" (545-5348-11);
4"(-12); 4" (-13); 5"(-14);
5%" (-15); 6" (-16). Sizes Not
Shown on this page, listed in the

o 24

- Parts Table below or are noted with N/U Note: Item 14 7/16" O.D. Rings (Qty. 36 of 40) are used %
R e b (Not Used) are current/yrzotavailable. to cusion the Bayonet (Metal) Sockets under the playfield. :’n g
™ N7 - G N° SPI PART N° 0104 RUBBER PART NAME QTY.| SPI PART N°| N2 '5:-“5
Tee el T i 545-5348-10 Black 3"1LD.Ring  White -60NU | 1|58
A i pll 545-5348-20 Black 2%"1.p.Ring White Z0NU |2 |85
IFp Ag QrY __ KRl 545-5348-09 Black 2:/2“ 10.Ring White 545-5348-59 | 3 | ;‘g’“
A ~Sm. Fiipper RED (soft buro) Ring 545-5007-22 [ 545-5348-08 Black 2" 10.Ring _ Whiteh | 2 | 5455348-58 | 4 | ;3
Large Flipper BLK (50 buro) Ring 545-5277-00 g 545-5348-21 Black 194" 1..Ring Whito ZINU LS | S &
B ~Lq. Fipper RED (soft bura) Ring 3 545.5077-22 [l 345-5348-07 Black 11/2: 1D.Ring White 545-5348-57 | 6 | 2 £
C Bumper (Deflector Pad) on Asm’s 3below/1above  545-5428-00 [ 5/5-5348-06 Black 1,,/ 4 "D_'R'"g Wh!te 545-5348-56 | 7 Eg
D* Bumper (Grommet) 1138 (A60) 545-5105-00 g 545-5348-05 Black ;,,"D'ng White S5NU_ 18 | 8¢
E# Bumper (Post) 545-5009-00 N 545-5348-04 Black 7/4 LD. Ring Whited | 7 | 545-5348-54 | 9 | 58
F* Bumper (Post Sieeve, Short) 545-5151-00 B 545-5348-18 | 1 | «Black 3/1,? 1D.Ring Whiteb | 2 | 68 N/U 10/&%
Bumper RED (Post Sleeve, Tall) 5 545-5308-22 545-5348-03 Black 5/ s ,',‘D‘ Ri'Tg Wh!te -53NU |11] 2
G Bumper BLACK (Post Sieeve, Tall) 1 545-5308-00 545-5348-02 Black 3/16., 0. R!ng Wh!te> 9 | 545-5348-52 ﬁg ;-
Bumper WHITE (Post Sleeve, Tall) 545-5308-08 545-5348-01 Black 7/16,, "D'H'_"g Wh!teb 8 | 5455348-51 |13, 23
H# O-Ring 11/32" X 7/32" X 1/16" 545-5850-00 545-5348-17 | 40| 4Black /1" OD.Ring White -67NU 14§ s
(Located inside Cabinet by each Flipper Button Assembly) 545-5348-19 Black %" op.ming WhiteP |15/ 545-5348-69 |15 - g

» ";'”.—
. Sl O b

Section 4, Chapter 1 D SIS ey
Believe It or Not/)

Page 68
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& Location




Playfield - Metal Posts (Screws) & Nuts (Actual Size)

Itemss/ 81, g 86 4BFI’os,£sRcan Top
use 3/8" O.D. Black Ring,
545-5348-19 or White" #8-32
Ring, 545-5348-69. Thread Top
Top To Top #6-32
P #6'32 6'32 Thread
#6-32 #6-32 7. p-3<  #6-32 Tap v

) ead Thread v Tap v h

= v No

= Tap

1 2 3 © A
]
-1 % == Bottom
; #10-32
4 Thread
v
S 6 o | o] |n | |
ltems 3 & 4: Note the Thread Lengths. EJ I U I
#6-32 =
Thread = 4 >
Item 15 Adjustable Sliding Post can A Bottom Bottom
use 5/16'/LD. Black Ring, 545-5345-02 Bottom  #6-32 #10-32 #10-32
or White Ring 545-. -52. Thread Thread Thread
#8-32
Thread Items 11-14 Posts can use a Black Post Rubber Sleeve (Tall),

545-5308-00 or White Post Rubber Sleeve (Tall), 545-5308-08.

Nut Note: All nuts shown with a "« " are used in this game. The quantities (not specified) vary.
The remaining ltems listed are not used in this game and are noted for reference only (used in prior games).

Shown Below~ Shown Below~ Shown Below~ Shown Below~ Shown Below~
o #6-32

° #6-32 ® #6-32 ° #6-32 o 14" X 20
Nylon Stop Nut: _KEPS Nut Hex Nut T-Nut: Flange Nut:
240-5005-00 v/ (with Star Washer):  (No Star Washer): 240-5002-00 v/ 240-5300-00 v/
v 240-5008-00 v/ 240-5004-00 v/
#8-32 v
Thread

v
qﬂ" P
Items A & B are typically used with % @ | |
Hex Spacers above the Playfield. l‘«v S

©

"

Item C is typically used with the
bottom Cabinet Speaker (used with
#6-32 Nylon Stop Nut, 240-5005-00).

Item D is typically used to secure

-uoyonpoid Suunp a8ueyo few saippuenb Jo/pue azig

-aweg siy} ui pasn jou ade (fippuenb) Ay ou ypm swayy L

','_r','gf}’o,’,f ,{\53131-3;‘3:2% ";_ fszgzger Top & Side Views ~ Bottom & Side Views Top View Bottom & Side Views  Top & Side Views .
Note: The Fins " keap ihe scrow NnSionas TSN I o o :
rom turning inside the wood hole. -
: 14 b & 4 o B 240510300 v /Side Cus OFf:  (on Fiipper Buttons): -
ttems 17.20 all = £ w/ 22‘0_2'31‘0'_3&;’ v 211‘0.2'8:‘ f&dy)'  #10-32: W oS00t " o steao0 ) %]
ottoms are = = e s H e fidd
= = o #8-32: o #8-32: 240-5201-00 o #8-32; « Metal Pal Nut =
#6-32 = = 240-5102-00 v/ 240-5104-00 v/ o #10-24: 240-5101-00/  (on Flipper Buttons): <
Thread = = « #10-32: o #110-32: 240-5202-00 v/ « #10-32 240-5003-01 v a
< = = 240-5203-00 v/ 240-5208-00 v/ o #10-32 X 35" (Black Oxide): o #6-32 Wing Nut: .
= = « #10-24; o #10-24: 240-5209-00 240-5007-00 240-5001-00 <
= = 240-5206-00 v/ 240-5207-00 v/ « 34-16: (w/s;d? g-ustzom: « #.32 Wing Nut: ]
/i m 240-5503.00 240'5518.00 210531500, 240-5205-00 * #10-24 Wing Nut: o
‘l ' \ YT = onoshaor v « #10-32 X 5/16" 240-5211-00 Q
A é 4 (18/8 Stainless): BTy 240-5204-00 « 14"-20 Wing Nut: (@)
= L 240-5303-01 280231700 aaio2a: 240-5302-00
® 5/16"-18: e =  1/4"-20 Toggle Wing:
A B C D 240-5316-00 240-5324-00
N° METAL POST NAME QTY. SPI PART N¢ METAL POST NAME QTY. SPI PART N2
1  Mini-Post Wood Screw 530-5004-00 | 11 Post Hex Base #6-32 Tap/#10-32 Bot. 530-5332-01
2  Mini-Post Wood Screw (no cut-away) 2 530-5004-01 | 12 Post Hex Base (No Tap)/#10-32 Bot. 530-5332-00
3  Mini-Post MS / #10-32 Bot. .4" Thread 4 530-5005-01 | 13 Post Hex Base #8-32 Top/#10-32 Bot. 530-5332-02
4  Mini-Post MS / #10-32 Bot. .875"Thread {11 530-5005-00 | 14 Post Hex Base #6-32 Top/#10-32Bot. 5§ 530-5332-03
5  Post Fasten #8-32 Top / #6-32 Bot. 1  530-5008-00 | 15 Adjustable Sliding Post (Brass) #8-32 Bot. 2 530-5621-00
Post Fasten #6-32 Top / #6-32 Bot. - - "
6 _rost Fasten = ° 13 530-5012-02 5™ 45 35 % 3/4" Fin Shank Screw 937.5921-02
7  Post Fstn. #6-32 Top / Wood Scr. Bot. 10 530-5010-02 T
B #6-32 X 7/8" Fin Shank Screw 237-5921-04
8 Post #6-32 Top / Wood Screw Bottom 530-5263-01 pr—
C  #6-32 X 14" Fin Shank Screw 4 237-5883-00
9  PostFasten #6-32 Top / #8-32 Bot. 530-5007-00 #6-32 X 13/16" Spiral Fin Shank Screw
10 Post#6-32 Tap /#6-32 Bottom 530-5127-00 i —————

Parts Identification
& Location

elieve Jt or N&t

8 Section 4, Chapter 1

Page 69



Playfield - Hex Spacers (Actual Size)

Hex Spacers:

#6-32
P ) - — — s J P J > J
@ [} 3" P 54" P ' | I y
o ) y ) L y y
a1 2 3A 4A 5 7
. f .\ example of "Bs"
8A E: I'g :3 8B 17 with MalE#G-32Thread =
1-end, #6-32 Tap on other. =
R AR T — Take Note: =
Iltems 1-33 are 14" wide. Items 34-39 are 5/1" wide. With ltems
10 t 154" ; 1-3A, 4A, 5 & 6A (the tap goes thru the length of spacer). With
/16 ltems 7, 8A, 9-33 & 34-49, the tap is up to 5" deep on each end.
Note: ltems 3B, 4B, 6B (Not Shown) & 8B (Shown as example
1 t e of all "B" Styles) all have a #6-32 Threaded end, the other end
i 135 Tapped (same as ltems 7-33).
1 ) 7/8"
12 1, (| 1 Hex Spacers Not Used in current games may no
longer be available. Choose an available size (+/-)
and compensate with washers or other spacers.
13 [ 1
14 [ 1o 27
<
2 26 28
7" J
]5 ;t 1/8 1 31/4" 735/8"
6l > 2 25 29
o 2 3%" —3%,"
) 24
205" ) -
23 30 #8-32
2vy" 274" — 4" Thread
b
034" ! p—
., 31 38 45"
1 41/4"
2 )| I
) 32 33 ‘
; % 43/8" 51/4||
254 J F 39 (407"
:q ﬁﬁ—)‘)—)
vl t n3," %q:q )M A Standard USA 9 inch Ruler
K ]_,j_y_y ;:)_y y y_) ) is provided on the back cover.

HEX SPACER NAME QTY. 8Pl PART N° HEX SPACER NAME QTY. 8Pl PART N°

V4" X V4" :#6-32 Tap (both ends)

3" X V4":#6-32 Tap (both ends)

Yo" X V4" :#6-32 Tap (both ends) 9
Identical to 3A with #6-32 Thread end

S%" X V4" :#6-32 Tap (both ends)
Identical to 4A with #6-32 Thread end

3" X V4":#6-32 Tap (both ends) 6
8" X V4" :#6-32 Tap (both ends)

Identical to 6A with #6-32 Thread end

1" X V4" : #6-32 Tap (both ends)

115" X V4" : #6-32 Tap (both ends)
Identical to 8A with #6-32 Thread end
1" X V4" :#6-32 Tap (both ends)
15/1" X V4" : #6-32 Tap (both ends)

135" X V4" : #6-32 Tap (both ends)

115" X V4" :#6-32 Tap (both ends)

19" X V4" : #6-32 Tap (both ends) 1
134" X V4" :#6-32 Tap (both ends)

174" X V4" : #6-32 Tap (both ends)

2" X V4" : #6-32 Tap (both ends)

2" X V4" :#6-32 Tap (bothends) 2
24" X V4" :#6-32 Tap (both ends)

Section 4, Chapter 1
Page 70

254-5008-00
254-5008-12
254-5008-03
254-5024-03
254-5008-02
254-5024-02
254-5008-04
254-5008-05
254-5024-05
254-5008-06
254-5008-17
254-5024-17
254-5008-11
254-5008-34
254-5008-33
254-5008-09
254-5008-13
254-5008-10
254-5008-20
254-5008-07
254-5008-32
254-5008-18 |

235" X Vy"
21" X Vy"
25%" X V"
23" X"
278" X V"
3" X V"
3" X V"
3l X"
3" X V"
3%" X"
33" X"
4" X V4"
4" X V"
438" X V"
51" X 1y"
1" X 5/16"
134" X 5/1g"
2" X 5/16"
4" X5/4g"
45/16" X /16"
4.92" X 5/1g"
17" X%"

Beheve It or No

o8

=

&

: #6-32 Tap (both ends)
: #6-32 Tap (both ends)
: #6-32 Tap (both ends)
1 #6-32 Tap (both ends)
: #6-32 Tap (both ends)
1 #6-32 Tap (both ends)
: #6-32 Tap (both ends)
: #6-32 Tap (both ends)
: #6-32 Tap (both ends)
: #6-32 Tap (both ends)
: #6-32 Tap (both ends)
1 #6-32 Tap (both ends)
: #6-32 Tap (both ends)
: #6-32 Tap (both ends)
: #6-32 Tap (both ends)

: #6-32 Tap (both ends)
: #6-32 Tap (both ends)
: #6-32 Tap (both ends)
: #6-32 Tap (both ends)
: #6-32 Tap (both ends)
: #6-32 Tap (both ends)

: #8-32 Thread (both ends)

254-5008-28
254-5008-16
254-5008-08
254-5008-15
254-5008-31
254-5008-14
254-5008-19
254-5008-26
254-5008-27
254-5008-25
254-5008-36
254-5008-21
254-5008-30
254-5008-29
254-5008-35
254-5018-09
254-5018-06
254-5018-07
254-5018-03
254-5018-00
254-5018-04
530-5285-00

Parts Identification

& Location

+ ltems with no Qty. (quantity) are not used in this game.
Size and/or quantities may change during production
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Playfield - Posts & Spacers (Actual Size)

Q%% Ve
Item 1, Metal @) @)
Spacer, used
in the Backbox
(see securing
hardware 1 T 4
iﬁmg o ©Csns
- <3533 T (3EE8s
) 85328 825k
ETED SeER%
i S} om='0w
%"
BB Gon
-B/-C on
Page 61). Take Note:
PLASTIC PART 0OLQ CHART
N2 | Color N2 | Color N2 | Color
-00 | Black -06 | Yellow -12 | Fluor. Blue
-01 | Clear -07 | Orange -13 | Teal Green
-02 |Red -08 | White -14 | Gray
-03 | Amber -09 | Purple -15 | Luminescent
-04 | Green -1Q | Fluor.Orange |-16 | Gold
-05 |Blue -11 | Fluor. Green

-aweg siy} ui pasn jou aue (fippuenb) Ay ou ypm swayy L

** |tems 2,4 & 5 come in various colors (may not be available in every
color). ltem 4 is currently only available in the color(s) stated in this
game manual (other colors used in prior games may no
longer be available). The "-XX" or last 2-Digits in Part

3k Ve
6% 7%

Kk Limited
Colors
=
=
i~
]
<
(2
© =]
> c 8
) = 9
2 c. .2
ng $0®
9 S
or -_— X
E-15) . oY
= -
-g".’ ) <'Lo$mh
W 3o
< = B 5P E
L) D h=
o o<
a Q0 g
© =
° c £
g 8 =
c
@
)

Iltems 4-5 Posts used in pairs can use 34" through 3"

Black Ring,

can use 5/4

Rubber Rings, see Rubber Parts for Part Numbers.

16 thru 9
dimension is
measured from
this point.

"

10

¥ Items 6 through 9 dimensions are measured from bottom
to just under the cut-away. Item 30 dimension is measured
from top-to-top of curve. See pictorials with ltems 9 & 30.

30 dimension is measured from this point.

29

N which come in various colors, should be replaced 30 i -
with the desired 2-Digit N® from the above Color Chart. h /8 7 N3
Some colors may no longer be available for desired item. L ;
Vi I n
E ?j (Q k 1%/, | 24 | v
22
Take Note: . o5 [
If any one of ltems 11-23 Plastic Spacers is not available in the size required, N0 21 &
order the smaller sized spacers required to stack sizes together until
appropriate size is achieved (e.g. If 118" is needed but unavail- 19 I
able, order a v." + 54" & stack to = 114"). 18 z3 26 | 96"
17 3=
]I ]5 ]6 §T_"
@ 4 - 27 %
2 18 | S
1/8" I § \ § § ¥ § § Lon
|——._._—| s/lell | 1/4" 3/8" ]/QII .5/8" 3/4" 7/8" ]II ]]/8" ]]/4|| ]]/Q" 28 1/8
QTY. SPI PART N° POST & SPACER NAME . 8Pl PART N°
1 3" X %" Metal Spacer (Backbox) 2  530-5099-00 | 14 %" X %" Plastic Spacer Gray 6 254-5000-12
|2**2 Top"Lane PLa:tic M3i2i>-<lqit3e/4HPcap?4dM(SR§d) 072/ 5?307-555%61 -0% 15 ;/2“ X 2/8" Plastic Spacer Gray 3 254-5000-01
i : #6- -3/4" i ! -5511-00, T 7 :

Washer 864" X 5/16" OD X1/32- (Qty. 2/per) (242-5o1§-(')%§) il an '1| ? 3; i i 3;8" E:Zz}[:z ggzz:: 2:3 160 322—2888-8471
#% Mini-Jewel Plastic Post (Clear) 1 201 e . = =
:I?em 3 typically secured by: #6 X 3/8" HWH AB (Zinc) (Qty. 1/per3) (23? 55090 ?005 0 18 7/§ X 2/8" Plast!c Spacer Gray 254-5000-11
4w 11/46" 1-Groove Plastic Post (Black) 550-5059-00 | 19 11 X 3/8" Plastic Spacer Gray orBlack 1 254-5000-04

11/ 1-Groove Plastic Post (Clear) 35 550-5059-01 | pg /%X & Plastio Spacer Gray _ CE S0l
5* 1-Groove Jewel Plastic Post (Clear) 4 550-5034-01 S —— 254-5000-06N
:tg{;i ;:)glr)s(é%%i%aol%so%cnf:n(: g\gaziség)astening Screw #6-32 Top / #6-32 Bottom g; 1 1;4 i 3;& E:asilc :pacer gray 1 322-2888-82

- -Jic-Us, : 2" X 98" Plastic Spacer Gray - -

6 % 14" SIf. Rtn. Plastic Spacer White 20 254-5007-02 | 23 115/15" X 34" Plastic Spacer Gray 254-5000-15
7 ¥ 3" SIf. Rtn. Plastic Spacer White 254-5007-01 | 24 14" X5/16" X 124" 1.0. Metal Spacer 1 254-5014-03
8 ¥ 5" SIf. Rtn. Plastic Spacer White 254-5007-00 | 25 14" X 5/1g" X .1a4" 1.0. Metal Spacer 254-5014-00
9% %" SIf. Rin. Plastic Spacer White 254-5007-03 | 26 9/16"X 5/16" X .1a4" 1. Metal Spacer 254-5014-04
10 %" X V4" Plastic Spacer White (Narrow) 254-5000-03 | 27 34" X 5/16" X .1a4" 1.0. Metal Spacer 254-5014-01
11 ;/g“ X :/3" Plastic Spacer Gray 254-5000-19 | 28 114"X 5/16" X .144"1.D. Metal Spacer 254-5014-02
12 346" X %" Plastic Spacer Gray 254-5000-18 | 29 1" X5/16" X .144"1.D. Metal Spacer 254-5001-00
13 4" X3g" Plastic Spacer Gray 2 254-5000-02 | 30% 7" Plastic Spacer Support (Dual-Locking) 254-5039-14

Parts Identification
& Location

Beheve It or Nt’
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Note the Part N° &
Material Difference
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Playfield & Back Panel - Small Bayonet Type Bulbs & Sockets (Actual Size)

A
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g

Section 4, Chapter 1
Page 72
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Parts Identification

& Location

E
SMALL BULB or SOCKET NAME QTY. SPI PART N2 ‘;o §_
#44 Bulb (Clear) 42 165-5000-44 =3
#44 Bulb (Red) 5 165-5053-02 52
#44 Bulb (Amber) 165-5053-03 g
#44 Bulb (Blue) 165-5053-05 -
#44 Bulb (Yellow) 6 165-5053-06 £S
#455 Twinkle Bulb 165-5003-00 5§
2-Lug Staple Down Socket 12 077-5000-00 :_-5’%
3-Lug Stand-Up Short Socket 077-5008-00 >
2-Lug Stand-Up Short Socket 17 077-5002-00 S-g
3-Lug Staple Down Socket 077-5001-00 =8
2-Lug Laydown Socket 4 077-5003-00 &%
3-Lug Stand-Up Long Socket 4 077-5009-00 es
3-Lug Laydown Socket (3 Lugs Flat) 5  077-5006-00 £z
2-Lug Stand-Up Long Socket (yg2sloloEe0l N° SOCKET NAME 8PI PART N¢ 3%
3-Lug Stand-Up Long Shell Socket 077-5013-00 | 11 1-Lug Stand-Up Long Shell Socket 077-5012-00 £ s
10 2-Lug Stand-Up Lg. Shell Socket Glsy 6 077-5031-00 | 12 3-Lug Laydown Socket (2 Lugs Bent) 077-5032-00 i g
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Playfield - Large Bayonet Type Bulb & Sockets (Actual Size)
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Sec. 4

LARGE BULB & SOCKET NAME QTY. SPI PART N° LARGE BULB & SOCKET NAME QTY. SPI PART N°

C #89Bulb 6 165-5000-89 3  2-Lug Stand-Up Long Socket 077-5102-00
1  2-Lug Laydown Standard Socket 6 077-5100-00 | 4  2-Lug Stand-Up Rev. Mount Socket 077-5103-00
2  2-Lug Stand-Up Short Socket 077-5101-00 5  2-Lug Stand-Up Rv. Mnt. Short Socket 077-5106-00
6  2-Lug Straight Leg Socket 077-5107-00

Parts Identification
& Location

Section 4, Chapter 1
Page 73




Playfield - Wedge Base Bulbs & Sockets (Actual Size) ¥
E

3

e =T e
O Sockemoes not have a bracket. Old
stock may include an "L" style bracket

(on each side) but was never required).

FITTIIIIIIIIIIIIIIIIIIIIIIIIIIIZIZIZIZIIZIAIAAILILS
8a/b Top View (8b Side View is Not Shown)

Take Special Note

Item 7a is an IDC (Insulation
Displacement Connection) Style
Socket (this style is solderless).
This socket is secured to the
playfield or component by Items
8a or 8b Snap-On Socket
Brackets, or may also be snapped
into specially cut Clear and/or
Screened Plastic Pieces (used

5 A 6" only when sockets are positioned
l closely together and/or in a special
applications, e.g. on Ramps). If
Plastic Pieces are used to mount
some 7a or 7b Sockets, it will be
g{/)ted on DPag;a 67, Playfield -
astics & Decals.
Take Note: . .
* An asterisk ( * ) indicates item(s) are not noted in the pictorials. + +
) ) <+ squeeze —> .
1. Item 3 Socket has 2 Wires attached are approximately 12" ea. 7b 1S
2. Item 5 Socket was used on PC Light Boards to position bulbs YeIIow Wi‘l’h
vertically; ltem 5 Socket is secured by "twisting" into place. A
3. Item D Bulb (#555) can be used in all sockets, except Iltem 6. No D|ode
Iltem E Bulb (#906) can be used in all sockets, except Item 5.
4. Item 7a Socket is equipped with a built-in Diode, 1N4003

Just squeeze the "side arms"
of the socket together & pull
away from the bracket or

(112-5003-00), however, replacement can be made with a
1N4001 Diode (112-5001-00). 7a 0n|
Item 7b Socket is NOT equipped with a diode (Not Required). YinN

|::> H + mounting board for easy Bulb
Note: Always replace with same type bulb in original application. —{m— replacement.

+ ltems with no Qty. (quantity) are not used in this game.
Size and/or quantities may change during production

N® WEDGE BULB & SOCKET NAME QTY. SPI PART N° WEDGE BULB & SOCKET NAME QTY. 8Pl PART N¢
D  #555 Wedge Base Bulb (Clear) 71  165-5002-00 q Wedge Base Socket (Laydown) 2 077-5026-01
D  #555 Wedge Base Bulb (Red) 165-5054-02 2  Wedge Base Socket (Offset) 077-5029-00
D  #555 Wedge Base Bulb (Green) 165-5054-04 3  W.B. Socket (Bumpers/Special App.) 6 077-5206-00
D #555 Wedge Base Bulb (Blue) 165-5054-05 4  Wedge Base Socket (Laydown GI) 077-5030-00
D  #555 Wedge Base Bulb (Yellow) 165-5054-06 5  #555 only Wedge Base Socket (Twist) 077-5007-00
E #906 Wedge Base Bulb (Clear) 165-5004-00 6  #906 only Wedge Base Socket (Twist) 077-5016-00
E #906 Wedge Base Bulb (Red) 2 165-5004-02 | 7a _IDC Snap-On Socket 63  077-5216-00
E  #906 Wedge Base Bulb (Amber) 165-5004-03 | 7b |DC Snap-On Socket No Diode 3 077-5216-01
E #906 Wedge Base Bulb (Blue) 165-5004-05 | 8a 5/16" Ht. Snap-On Socket Bracket 55 545-5760-18
E  #906 Wedge Base Bulb (Yellow) 165-5004-06 | 8b* 19/32" Ht. Snap-On Socket Bracket 545-5760-19

Parts Identification
& Location

- b

Section 4, Chapter 1 =
Not"/

Page 74
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Chapter 2 of 2

Drawings for Major Assemblies & Ramps
(The Blue Pages)

Overview

Drawings are provided for the Major Assemblies in this game with individual parts of each assembly numbered.
ltems noted with a white circle O are mounted above the playfield; items noted with a black circle @ are mounted
below. All numbered parts describe the NAME, QUANTITY & PART N2. ASSOCIATED PARTS (AP-) are noted

and/or viewed with the associated Major Assembly. Important: Read all "Take Note:" items.

For Cabinet, Backbox and/or General Playfield Parts (not described herein), see the Pink Pages, 59-74.

<« Back Panel, I Ball
Pages 96 - 97. i Deflector,

— .- i Tl Page 82.

E——

4 L el
Shrunken
Head, ] Bumpers,
(Upper)
Page 81.
Left Plastic
Ramp,
Pgs. 90-91.

{ . |
— E -' | Right Plastic

j Ramp,
Pgs. 92-93.

Bumpers, ‘ . v T ) . r i -
(Lower) j : ‘

Scoop VUK &
" Qide Scoop,

Lock
Kicker,
Page 82.

&
£
3
Y
=
Q

N 4-9lingshofs. >
Page 83.

" Left & Right Flippers,
Pages 78 - 79.

O - . Enter / Exit Scoop &
) {'1?{*"_. il | 4-Ball Trough, Page 77.

Sec. 4

Ball Shooter & Autoplunger
(Arm Weld & Coil), Page 76.

U Coil Note: U Either -00B or-00T can be used for coil replacements. -00B
or -00T listed is preferable for easier diode access and may differ on game.

Drawings for Major . " @5 : Section 4, Chapter 2
Assemblies & Ramps Page 75
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Ball Shooter (Plunger) Assembly

. 500-6146-00-04 (ltems 1-8)

Manually launch the ball into play.

N2 INDIVIDUAL PART NAME

QTY. SPI PART N°

1  Housing (Shooter Assembly) 1 535-5067-02
Item 1 is secured to the Cabinet by: Support Plate (Qty. 1) (535-5027-00), #10-32 X 1/2"
PPH (Sems) Zinc TF (Qty. 3) (237-6033-00), #10 Split Lock Washer (Qty. 3) (234-5003-00)

OO

N2 INDIVIDUAL PART NAME QTY. SPI PART N°

2  Rod Assembly (w/Black Knob) 1 515-6557-00
3  Comp. Spring (GREEN, .035" g) 1 266-5001-07
4  Compression Spring (Short Plunger) 1 266-5010-00
5  Bushing, 3/8" I.D. (Qilite) 2 280-5010-00
6 Washer, 3/8"1.D.X5/8"O.D.X 1/16" 3  242-5014-00

7 Retaining Ring, 3/8" o Shaft 1
8 Plunger Tip (Black 50 Duro) 1

270-5012-00
545-5276-00

illlljjjiiilllllllllllllllliliiiibbddbbbbbbb bbb bbb

Autoplunger Arm Weld Assembly,
00-6091-00 (ltems 1-5)

Automatically launches the ball into play.

Autoplunger Coil Assembly,
500-6092-03B (ltems 6-9)

Works in conjunction with the Arm Weld Asm.

N2 'PLUNGER COIL PART NAME

N2 ... ARM WELD PART NAME QTY. SPI PART N°
1  Arm Weld Assembly 515-6526-00

Item 1 is secured to ltem 2 by: Retaining Ring, 1/4" @ Shaft (Qty. 1) (270-5002-00)

2 Autoplunger Fulcrum 1 535-7697-00
3 Nyliner, 1/4" (Thomson #4I1-FF) 2 545-5423-00
4  Plunger & Link Assembly 1 515-5338-00

Item 4 is secured to Item 1 by: Retaining Ring, 1/4" g Shaft (Qty. 1) (270-5002-00)
For Individual Iltems use : Plunger 2" Lg. (5630-5025-01), Plunger Link (545-5293-00) and
Roll Pin 1/8" @ x 5/8" Lg. (251-5008-00)

Ordering Note: If 515-5338-00 is unavailable, order the individual part(s) actually required.
5  Compression (Return) Spring 1  266-5020-00

Shown in 45°
Pivot for clarity.

QTY. SPI PART N°

6  Autoplunger Coil Bracket Assembly 1  515-6527-00
Items 1 & 6 are secured below the P/F by: #8 X 1/2" HWH AB (Zc.) (Qty. 9) (234-5101-00)
7  Coil Retainer Bracket 1 535-5203-03
Item 7 is secured to ltem 6 by: #8-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2) (232-5300-00)
8 Coil, 23-800 1 090-5001-00B
Coil has a Diode (1N4004) (112-5003-00) positioned @ bot. (below lugs opposite windings).
9 Coil Sleeve 1 545-5031-00

Ordering Note: If either 500-6091-00 or 500-6092-03B are unavailable, order the individual

part(s) actually required.
Take Note:

U Coil Note: U Either -00B or -00T can be used for coil replacements.
B/T listed is preferable for easier diode access & may differ on game.

Ordering Note: For ltems 1-5 assembled, use the Assembly Part
Number, 500-6091-00. For Items 6-9 assembled, use the Assembly
PN, 500-6092-03B; or order the individual part(s) actually required.

For Securing Hardware,
see the Parts Table above,
under the item desired.

Section 4, Chapter 2
Page 76

& | ,r,z;‘

Believe It or No&7

For Securing Hardware, see the Parts
Table above, under the item desired.

Drawings for Major
Assemblies & Ramps



4-Ball Trough Assembly, 500-6318-24 (ltems 1-13)

and Associated Parts: See Parts Table below.
Ordering Note: Identical to 500-6318-14 with excepttions, see note below Item 13 (Parts Table).

N2 INDIVIDUAL PART NAME QTY. SPI PART N2 N2 INDIVIDUAL PART NAME QTY. SPI PART N°

1  Ball Trough Outhole Mounting Bracket 1 515-6580-01 | 11 Trough Ball Guide Plate 1 535-7801-00
Item 1 is secured below the playfield by: #8 X 1/2" HWH AB (Zinc) (Qty. 6) (234-5101-00) | Item 11 is secured to ltem 1 by: 1/4" X 5/16" X .144" |.D. Spacer Tap. (Qty. 1)

2 Micro Switch (Roller Actuator, Lite-Force) 3 180-5119-02 (254-5014-03) and #2-56 X 1/2" HWH (Ser) UNS #4HD TR3 BO (Qty. 4) (237-5937-02)

Item 2 requires: Heat Shrink Tubing 1/8" o PUI-24 (Qty. 1"/per) (605-5006-00) 12 Dual OPTO TRANS Board Assembly {1 515-0173-00

Switch has a Diode (1N4004) (112-5003-00). Can be replaced with (1N4001) (112-5001-00). | 13  Dual OPTO REC Board Assembly 1 515-0174-00
4 Items 12 & 13 are by: #6-32 X 5/8" HWH Swage (Serr) Zinc (Qty. 3/per) (237-5976-04)
3 Sw.Body Protect Plate Not Required 0 535-6539-00 | Fo individual ltems use : Dual OPTO Transmiter Board (Qty. 1) (520.6173-00), Dual
4 Coil Mounting Bracket 1 535-7330-01 | OPTO Receiver Board (Qty. 1) (520-5174-00), OPTO PCB Tube Spacer (Brass) (Qty. 3/per)
ltem 4 is secured to Item 1 by: #8-32 X 3/8" HWH Swage (Sr.) Zinc (Qty. 4) (237-5975-00) | (530-5308-02) and OPTO PCB Rubber Grommet (Qty. 3/per) (545-5518-00)
Ordering Note: |f 500-6318-24 is unavailable, order the individual part(s) actually required.

5  Coil Retaining Bracket 1 585-5208-08 | This assembly is identical to 500-6318-14, ~15 or -25 except for the quantity of tem 2 (an
Item 5 is secured to ltem 4 by: #8-32 X 1/4" HWH MS (Serr) Zinc (Qty. 2) (237-5964-01) additional switch & diode is required for the 5-Ball Trough) and Item 3, Swich Body Protect
6 COil, 26-1200 1 090-5044-OOB Plates, are not required when using ltem 11 (req. for Magnet use).

Coil has a Diode (1N4004) (112-5003-00) positioned @ bot (below lugs opposite windings).

7 Coil Sleeve (ShOI’t) (Formost #10-7077) 1 545-5076-01 ASSOCIATED PARTS ARE NOT INCLUDED WITH THE ABOVE ASSEMBLY.

8 Plunger Assembly IRRSSFYPRIN N° _ASSOCIATED PART NAME QTY. QPI PART N
For Individual ltems use : Plunger (530-5210-00) & Nylon Plunger (530-5277-01) AP-A Ball Trough Enter / Exit Scoop 1 535-7329-01

9  Compression (Return) Spring 1 266-5020-00"| "em AP-A secured to the playfeld by: #8 X 112" HWH AB (Zino) (Qty. 4) (234-5101-00.
10 Rubber Bumper (Grommet) 1 545-5105-00 AP-B+ Steel Balls (1-1/16" o) 4 260-5000-00

Take Note:

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

U Coil Note: U Either -00B or-00T can be used for coil replacements.
B/T listed is preferable for easier diode access & may differ on game.

For a break-down of parts of ltems 12 & 13, OPTO Boards (515-0173-00 &
515-0174-00), see Section 5, Chapter 4, Trough Up-Kicker Dual OPTO
Boards Theory of Operation & Schematic, Component Layout & Parts.

Take Special Note:

Iltem AP-A, Enter / Exit Scoop, 535-7329-01 (not included with the 4-Ball
Trough Assembly), is shown how it is actually positioned over the 4-Ball
Trough Assembly. It is mounted above the playfield.

Q1

I
. (2051750, M g
See securin Rec 70
hardware unger %”/// A

~~~~~ Items 12 & 13. é,

7

i

TiTe-- Shown Broken View to see
e =~ NN~ complete switches

‘ ' ) [o) < @S w5 “\\\\\\\&\\\
See securing 1 - =/ ﬂ \
e - VT 555

o
7

&
o0
s
g
(an]

See Ordering Note Above.

Sec. 4

Qty. 3 Q

SW. 15

For Securing Hardware,
see the Parts Table above,
under the item desired.

N 3 N .
\\\\\\\\\\Q\ N\ m
\\\\\\\\\\\\k\\\\ N\

1

Item 12, Dual OPTO TRANS (Transmitter)
Board, 515-0173-00, is mounted on the
other side of the Trough Assembly, in line
with Item 13, Dual OPTO REC (Receiver)
Board, 515-0174-00, using same hardware.

Section 4, Chapter 2
Page 77

Drawings for Major
Assemblies & Ramps
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Flipper (Left) Assembly, 500-6543-12 (ltems 1-15)
and Assoc. Parts: Yellow Flipper Bat & Shaft Assy., 515-5133-06-06 (ltem AP-A/-B) %

N2 INDIVIDUAL PART NAME QTY. SPI PART N2 N2 INDIVIDUAL PART NAME QTY. SPI PART N2
1 Flipper Base Plate (LEFT) 1 See FRP1 13 Crank Bar 1  530-5070-02

Item 1 is secured be]ow the playfield by: #10 X 1/2" HWH MS (Serr) Zinc ST (Qty. 8) Item 13 requires: Bushing, .192" g ID X .312" g OD X .195" (Qty. 1) (530-5139-00)

(237—5949—(')0) Ordering Note:. Use Item .FFn'P1, see.lhe end of this Parts Table. 14 ® Switch Actuator (LEFT) Sub—Assy. 1 51 5_7257_01
2  Flipper Bat Bushing (White Plastic) 1 545-5070-00 | For individual items use : Actuator & Spring Bracket (LEFT) (530-9038-01) and ® Switch

Item 2 is secured to ltem 1 by: #6-32 X 3/8" HWH Swage (Ser.) Zc. (Qty. 3) (237-5976-02) Actuator (White Plastic) (545-5612-00) and is secured to the Bracket by:

3 Power (End of Stroke) Switch 180-5149-00 Rivet, 1/8" g X 1/4" Lg. (Qty. 1) (249-5003-00)

1 "
ltem 3 is secured to Item 1 by: #6-32 X 5/8" HWH Swage (Ser) Zc. (Qty. 2) (237-5976-04) | 15 ~ Set Screw: #10-32 X 3/4" SocketHd. 2 237-6144-00
: ltem 15 requires: #10-32 Nylon Stop Nut (Qty. 1 Flipper Link Side Only) (240-5203-00
4 Sw.Plate/Spring Return Brkt. (LEFT)  {  535-7354-01 | Tool Requred for ftem 15: 532" or Amm Allen Wrenoh "\ ’
1

5 _ Flipper Return Spring 265-5035-00 | Flipper Rebuild Parts for Easier Installation, $ave $:

6 Coil Stop Bracket Sub-Assembly 1 515-6308-01 Fli ;

. . ; pper Base Plate Kit (LEFT)
Item 6 d to Item 1 by: #10-32 X 3/8" SHWH S Serr) Zinc (Qty. 2 ;
(537 S536,00) and #10 Spl Luck Waster Gty 2) (244 300800, -0\ 2 FRP1 Includes tem 1 pre-hreaded withthe — 515-6617-01

7  Spring Washer (17/32" ID X 3/4" X 1") {1 269-5002-00 Plunger, Link & Crank (LEFT) Assy.

8  Coil Support Bracket 1 535-7356-00 | FRP2 Includes above ltems 12, 13, 14 and 15 515-7203-01
ltem 8 is secured to ltem 1 by: #8-32 X 3/8" HWH Swage (Ser.) Zc. (Qty. 2) (237-5975-00) and is pre-assembled. _

9  Coil, 22-1080 (YEL-GRN) (Left) 1 090-5032-00T Flipper (LEFT) Rebuild Kit
Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings). FRP3 ‘/St:rrgse 63‘?&’:17)’:2’ but also includes above 500'6307'1 0
10  Coil Sleeve 1 545-5388-00 '
11 Deflector Pad (Bumper) 1 545-5428-00 ASSOCIATED PARTS ARE NOT INCLUDED WITH THE ABOVE ASSEMBLY.
12  Flipper Plunger & Link Sub-Assy. 1 515-6304-03 EREEE:tslolaaV: v i oRe/ a1 QTY. 8Pl PART N2
For Individual It : Flipper Pl ith "Flat" (530-5349-01) and Pl "Flipper" ; ;
ok (b45 B0 1.0 anei 1o Seteared 10.1as Plunger by Bushng, 15010 % S61"0 0o % | Ap.AA YELLOW Fliper Bat & Shaft (Plain) ¢ 545.5133 0606
187" (Qty. 1) (530-5532-00) and Spirol Pin o 5/32" X 3/4" Lg. (Qty. 1) (251-5015-02) (Non-Knurled End) Assembly .

AP-B Large Flipper RED Rubber Ring 1 B45-5277-22

The differences

1]

between the
| LEFT STYLE Left & Right
> FLIPPER BASE PLATE Flippers are:
ltem 1,
O O Item 4,
— and
. tem 14
L -~ (just the
% Bracket)
The coils
YELLOW may also
differ
depending
Coil on the ( on the game.
Left Side
é of the Plate "y "g
Q15 =x o 1
" o9
= 0
Ao
71— i EFT STYLE
H For Securing Hardware, see the Parts
=] iinlala Table above, under the item desired. DEDICETED &qlal! :tﬂ;i/"
-
g GREEN W52
B
=
=

11

n
>

o

>

Take Note:

® "R"indicates Item noted is
secured with rivet(s) as listed. e

A/-B

Section 4, Chapter 2
Page 78
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es ltems 6,10, 12,13, 14 & 15

lud

inCc

* To Order the Flipper (Right) Rebuild Kit ask for Part Nr.
500-6307-00

Flipper (Right) Assembly, 500-6543-02 (ltems 1-15)
and Assoc. Parts: Yellow Flipper Bat & Shaft Assy., 515-5133-06-06 (ltem AP-

N2 INDIVIDUAL PART NAME QTY. SPI PART N°

1 Flipper Base Plate (RIGHT) 1 See FRP1
Item 1 is secured below the playfield by: #10 X 1/2" HWH MS (Serr) Zinc ST (Qty. 8)
(237-5949-00) Ordering Note: Use ltem FRP1, see the end of this Parts Table.

2  Flipper Bat Bushing (White Plastic) 1 545-5070-00
Item 2 is secured to ltem 1 by: #6-32 X 3/8" HWH Swage (Ser.) Zc. (Qty. 3) (237-5976-02)
3  Power (End of Stroke) Switch 1 180-5149-00

Item 3 is secured to Item 1 by: #6-32 X 5/8" HWH Swage (Ser.) Zc. (Qty. 2) (237-5976-04)
4  Sw.Plate/Spring Return Brkt. (RIGHT) {1 535-7354-00
5  Flipper Return Spring 1 265-5035-00

6* Coil Stop Bracket Sub-Assembly 1 515-6308-01

Item 6 is secured to ltem 1 by: #10-32 X 3/8" SHWH Swage (Serr) Zinc (Qty. 2)
(237-5985-00) and #10 Split Lock Washer (Qty. 2) (244-5003-00)

7  Spring Washer (17/32" ID X 3/4" X 1") {  269-5002-00

8  Coil Support Bracket 1 535-7356-00
Item 8 is secured to ltem 1 by: #8-32 X 3/8" HWH Swage (Ser.) Zc. (Qty. 2) (237-5975-00)

9  Coil, 22-1080 (YEL-GRN) (Right) 1 090-5032-00T
Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).
10 Coil Sleeve 1 545-5388-00
11 Deflector Pad (Bumper) 1 545-5428-00
12 Flipper Plunger & Link Sub-Assy. 1 515-6304-03

For Individual ltems use : Flipper Plunger with "Flat" (530-5349-01) and Plunger "Flipper"

N2 INDIVIDUAL PART NAME QTY. SPI PART Ne
13 Crank Bar 1 530-5070-02

Item 13 requires: Bushing, .192" ¢ ID X .312" ¢ OD X .195" (Qty. 1) (530-5139-00)

14 ® Switch Actuator (RIGHT) Sub-Assy. 1 515-7257-00
For Individual ltems use : Actuator & Spring Bracket (RIGHT) (530-9038-00) and ® Switch
Actuator (White Plastic) (545-5612-00) and is secured to the Bracket by:

Rivet, 1/8" g X 1/4" Lg. (Qty. 1) (249-5003-00)
15 Set Screw: #10-32 X 3/4" SocketHd. 2  237-6144-00

Item 15 requires: #10-32 Nylon Stop Nut (Qty. 1 Flipper Link Side Only) (240-5203-00)
Tool Required for ltem 15: 5/32" or 4mm Allen Wrench

Flipper Rebuild Parts for Easier Installation, $ave $:
Flipper Base Plate Kit (RIGHT)
Includes Item 1 pre-threaded, with the 515-6617-00

Securing Hardware for ltems 2, 3, 6 & 8.

FRP1

Plunger, Link & Crank (RIGHT) Assy.
FRP2 |ncludes above Items 12, 13, 14 and 15
and is pre-assembled.

515-7203-00

Flipper (RIGHT) Rebuild Kit
FRP3 Same as FRP2, but also includes above
Items 6 & 10.

500-6307-00

ASSOCIATED PARTS ARE NOT INCLUDED WITH THE ABOVE ASSEMBLY.

N2 ASSOCIATED PART NAME QTY. SPI PART N°

Link (545-5611-01) and is secured to the Plunger by: Bushing. 160 IDX 2810 ODX | AP-A Y ELLOW FIippgr Bat &I Shaft (Plain) ¢ 515.5133-06.06
.187" (Qty. 1) (530-5532-00) and Spirol Pin @ 5/32" X 3/4" Lg. (Qty. 1) (251-5015-02) (Non-Knurled End) Assembly .
AP-B Large Flipper RED Rubber Ring 1 B45-5277-22
The differences
between the
Left & Right RIGHT STYLE
Flippers are: FLIPPER BASE PLATE PLUN
Item 1,
Item 4, O O
and
Item 14
(just the w
Bracket) o °
The coils O O
may also
differ
depending i
on the game. ) Coil on the
Right Side Q16 @
g of the Plate ’
e_.,

RIGHT STYLE )
SWITCH PLATE/
SPRING RETURN DEDICATED
BRACKET SW. 04

For Securing Hardware, see the Parts
Table above, under the item desired.

FUPPER LINK | 3

<

it
I

Switch Actwator

(on Left Side)

Drawings for Major
Assemblies & Ramps
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Take Note:

® "R"indicates Item noted is
secured with rivet(s) as listed.
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Flipper (Upper Right) Assembly, 500-6543-27 (ltems 1-15)
and Assoc. Parts: Yellow Flipper Bat & Shaft Assy., 515-5133-06-06 (ltem AP-A/-B) /

N2 INDIVIDUAL PART NAME QTY. SPI PART N°

1 Flipper Base Plate (RIGHT) 1 See FRP1
Item 1 is secured below the playfield by: #10 X 1/2" HWH MS (Serr) Zinc ST (Qty. 8)
(237-5949-00) Ordering Note: Use ltem FRP1, see the end of this Parts Table.

2  Flipper Bat Bushing (White Plastic) 1 545-5070-00
Item 2 is secured to ltem 1 by: #6-32 X 3/8" HWH Swage (Ser.) Zc. (Qty. 3) (237-5976-02)

3 4" X 3" Spacer Gray 2 254-5000-02
Item 3 is secured to Iltem 1 by: #6-32 X 5/8" HWH Sw. (Ser.) Zc. (Qty. 1/per) (237-5976-04)

4  Sw.Plate/Spring Return Brkt. (RIGHT) {1 535-7354-00

5  Flipper Return Spring 1 265-5035-00
6* Coil Stop Bracket Sub-Assembly 1 515-6308-01
Item 6 is secured to ltem 1 by: #10-32 X 3/8" SHWH Swage (Serr) Zinc (Qty. 2)
(237-5985-00) and #10 Split Lock Washer (Qty. 2) (244-5003-00)

7 Spring Washer (17/32" ID X 3/4" X 1") 1 269-5002-00

8  Coil Support Bracket 1 535-7356-00
Item 8 is secured to ltem 1 by: #8-32 X 3/8" HWH Swage (Ser.) Zc. (Qty. 2) (237-5975-00)

9  Coil, 25-1400 (RED-RED) (Upr. Rt.) 1 090-5067-00T
Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).

10% Coil Sleeve 1 545-5388-00
11 Deflector Pad (Bumper) 1 545-5428-00
12 Flipper Plunger & Link Sub-Assy. 1 515-6304-03

For Individual ltems use : Flipper Plunger with "Flat" (530-5349-01) and Plunger "Flipper"
Link (545-5611-01) and is secured to the Plunger by: Bushing, .16" ¢ ID X .281" g OD X
.187" (Qty. 1) (530-5532-00) and Spirol Pin g 5/32" X 3/4" Lg. (Qty. 1) (251-5015-02)

The differences

N¢ INDIVIDUAL PART NAME QTY. SPI PART N°
13#% Crank Bar 1 530-5070-02

Item 13 requires: Bushing, .192" g ID X .312" g OD X .195" (Qty. 1) (530-5139-00)

14 ® Switch Actuator (RIGHT) Sub-Assy. 1 515-7257-00
For Individual ltems use : Actuator & Spring Bracket (RIGHT) (530-9038-00) and ® Switch
Actuator (White Plastic) (545-5612-00) and is secured to the Bracket by:

Rivet, 1/8" g X 1/4" Lg. (Qty. 1) (249-5003-00)
15% Set Screw: #10-32 X 3/4" SocketHd. 2  237-6144-00

Item 15 requires: #10-32 Nylon Stop Nut (Qty. 1 Flipper Link Side Only) (240-5203-00)
Tool Required for ltem 15: 5/32" or 4mm Allen Wrench

Flipper Rebuild Parts for Easier Installation, $ave $:
Flipper Base Plate Kit (RIGHT)
Includes Item 1 pre-threaded, with the 515-6617-00

Securing Hardware for ltems 2, 3, 6 & 8.

FRP1

Plunger, Link & Crank (RIGHT) Assy.

FRP2 Includes above ltems 12, 13, 14 and 15 515-7203-00

and is pre-assembled.

Flipper (RIGHT) Rebuild Kit
FRP3 Same as FRP2, but also includes above
Items 6 & 10.

500-6307-00

ASSOCIATED PARTS ARE NOT INCLUDED WITH THE ABOVE ASSEMBLY.

N2 ASSOCIATED PART NAME QTY. SPI PART N°

YELLOW Flipper Bat & Shaft (Plain)
AP-A (Non-Knurled Endp)pAssemny 1 515-5133-06-06
AP-B Large Flipper RED Rubber Ring 1 B45-5277-22

between the

RIGHT STYLE

Upper & Lower
FLIPPER BASE PLATE

Flippers are:

Item 3,
(Upper
Flippers

| I
y 3

do not
require
anE.O.S
Switch).

IdS

The coils
may also
differ
depending
on the game.

:

i
L]
RIGHT STYLE |

SPRING RETURN (|| S 2DEDICATED
BRACKET gg SW. 04

O
O .

mm

25-1400

Upper
ht, Q14

Ri

a i

A

For Securing Hardware, see the Parts
Table above, under the item desired.

FUPPER LINK | 3

POWER (End-of -
SWITCH NOT R
FOR UPPER FLIPP

t

I

(on Left Side)
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Take Note:

® "R"indicates Item noted is
secured with rivet(s) as listed.
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Bumper Top Assemblies, 515-6459-01 (Qty. 6) ‘I’rems 1-5&. Q11 e Loress Coll,
Bumper Bottom Assy., 515-6459-04* g)’rg. 6) siems CRLIC) For ihe Bumper
Bumper Switch Assy., 515-6459-03 (Qty. 6) (ltems 14-17) [Aeespegss
and Associated Parts: See Parts Table below. PN:515-6459-04-NL
—_—
R TN >

N LAMPS 33-35 & 60-62
LAMPS A- D T T

3335 & Assembled
60-62 : View

i
Left SW.25 | SW.49 | |eft
Right SW.26 | SW.50 | Righ
Bot. SW.27 | SW.31 | Bot.

4 4 — Take Note:
) U Coil Note: U Either

o 08 & -00B or-00T can be
bol For Securing Hard ISR used for coil replace-
p |1 V|| see the Parts Table below, ) ments. B/T listed is
Exploded Foo under the item desired. o< preferable for easier
xp'ode P | §Ng& | diode access & may
View Lol differ on game.
J ]
il N° _BUMPER TOP PART NAME ___QTY. GPI PART A®
B 5 i 1  #555 Wedge Base Bulb 1 165-5002-00
i i | i 2  Wedge Base Socket 1 077-5206-00
vl 3  Bumper Body 1 545-5197-00
Take Nofe: oy !, Item 3 is secured by: #5 X 7/8" PRH AB (Zinc) (Qty. 2) (237-5826-00)

. byl | 4  Ring Assembly 1 15- -
ﬁ,’gxg‘%‘fl ’;;?fggs ecgtl;’ rg%ﬁggg ?Cijé required T i ! ltem 4 is secured by: #6-32 Nylon Stop Nut (Qty. 2) (240-5005-00) 515-5085-00
use all three (3) Assembly Part Numbers ! ! 5  Bumper Skirt : : 1 545-5607-00
at the top of this page. : 6  Bumper Skirt Compression Spring 1  266-5048-00

L 7  Bumper Base 1 545-5195-00
N2 BUMPER BOTTOM PART NAME QTY. SPI PART N°

8  Plunger 1 530-5348-00
9 Compression (Return) Spring 1 266-5047-00
Coil, 26-1200 (Q6-Q8, Q9-Q10) 1 090-5044-00T
10 Goil, 26-1200 (Lugless Coil) (Q11) 1 oo0500400n. T
Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings). H
11 Coil Sleeve 1 545-5031-00 [
12 Fiber Yoke 1 545-5609-00 =
13 Metal Yoke 1 535-7346-00 'S
14 Metal Yoke Stop 1 535-7347-00 B
Item 14 is secured by: #6-32 X 1/4" HWH Swage (Serr.) Zinc (Qty. 2) (237-5976-01) S
15  Coil Bracket Welded Assembly 1 515-5939-00 [

Item 15 is secured by: #6-32 X 1-3/16" Spiral Fin Shank (Qty. 3) (237-5957-00) and

Exploded #6-32 Nylon Stop Nut (Qty. 3) (240-5005-00) <
View .
N¢ BUMPER SWITCH PART NAME QTY. SPI PART N° 8
16  Switch Bracket 1 535-7342-00 E<p)
Item 16 is secured by: #8 X 1/2" HWH AB (Zinc) (Qty. 2) (234-5101-00)
+  Coil N > C 17 Spoon Switch Actuator 1 545-5610-01
oil Note: : .
h . 18 Bumper Stack (Blade) Switch 1 180-5015-03
Q11 s a Lugless Coil. Note the Switch has a Diode (1N4004) (112-5003-00). Can be replaced with (1N4001) (112-5001-00).
Part Nr., Item 10 in the Parts Table. :
19 Switch Body Protect Plate 1 535-7344-00

Items 18 & 19 are secured by: #6-32 X 3/4" HWH Swage (Serr) Zc. (Qty. 2) (237-5976-05)

0 The Top & Bottom Assemblies are secured together by hardware included in assemblies.

o‘; ASSOCIATED PARTS ARE NOT INCLUDED WITH THE ABOVE ASSEMBLY.

s N2 ASSOCIATED PART NAME QTY. SPI PART N?

Sr AP-A Bumper Cap, Cut (Red) 1 550-5087-02

3 AP-B Bumper Cap (Red) 2 550-5057-02

> AP-C Bumper Cap, Gut (Clear) 1 550-5086-01

= AP-D Bumper Cap (Clear) 2  550-5057-01
Items AP-A thru AP-D are secured to ltem 4 by: #4 X 3/4" PRH (Zinc) T-25 (Qty. 2/per)

(237-5873-00)

Drawings for Major
Assemblies & Ramps

Section 4, Chapter 2
Page 81



Ball Deflector Assembly (Upper Right Orbit), 500-6433-00 (ltems 1-9)
When energized, it deflects the pinball back down the Right Orbit to the Upper Right Flipper Bat.

N2 INDIVIDUAL PART NAME QTY. SPI PART N°

1  Ball Deflector Coil Mounting Bracket 1 535-6857-02
Item 1 is secured below playfield by: #8 X 1/2" SLT HWH AB (Zc) (Qty. 4) (234-5101-00)

2  Coil Retaining Bracket 1 535-5203-03
Item 2 is secured by: #8-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2/per) (232-5300-00)
3 Coil, 26-1200 1 090-5044-00B

Coil has a Diode (1N4004) (112-5003-00) positioned @ bot (below lugs opposite windings).
Coil Sleeve (Short) (Formost #10-7077) 1 545-5076-01
Spring Washer, 17/32" ID X 3/4" X 1" 1 269-5002-00
Solid Plunger Assembly (Tapered Top) 1 515-7089-00
Post Black Rubber (Sleeve Tall) 1 545-5308-00
Compression (Relay) Spring 1  266-5022-01
#10-32 Adj. Spindle Stop wRubber Tip 1  280-5014-00
Item 9 is secured by: #10-32 Keps Nut (Qty. 1) (240-5208-00)

Ordering Note: If 500-6433-00 is unavailable, order the individual part(s) actually required.
This assembly is identical to 500-5788-XX with the exception of ltem 6, Solid Plunger.
Replace Plunger & Coil with above numbers. PERIODICALLY CHECK ITEM 7 FOR WEAR.

O©oONO O~

a2 Take Note:

O Coil Note: U Either -00B or -00T
can be used for coil replacements.
B/T listed is preferable for easier
diode access & may differ on game.

IF CABLE WIRING (SOLDERED ON) IS
REQUIRED WITH ASSEMBLY, ADD "-81"
(500-6433-00-81). IF ONLY THE CABLE
WIRING IS REQUIRED, USE SPI PART
NUMBER 036-5493-20-81.

VLA 000000000000 00000000000000000004
Lock Kicker (Laser Kick) Assembly, 500-5862-00 (ltems 1-8)
When energized, it kicks the "locked" pinballs into play.

Ordering Note: If 500-5862-00 is unavailable, order the individual part(s) actually required.
This assembly is identical to 500-5862-01 (Coil Position: Lugs Face Left) and 500-5862-02
(Coil Position: lugs face right). Remove coil and put into same position.

N2 INDIVIDUAL PART NAME QTY. SPI PART N2

1  Coil Mounting Bracket (Frame) 1 535-6730-00
w Item 1 is secured below playfield by: #8 X 1/2" SLT HWH AB (Zinc) (Qty. 3) (234-5101-00)
® 2 Coil Retaining Bracket 1 535-5203-03
S’ Item 2 is secured by: #8-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2/per) (232-5300-00)
I 3 Coil 23-800 1 090-5001-00B
oo Coil has a Diode (1N4004) (112-5003-00) positioned @ bot (below lugs opposite windings).
lwl 4 Coil Sleeve (Short) (Formost #10-7077) 1 545-5076-01
g 5  Spring Washer, 17/32" ID X 3/4" X 1" 1 269-5002-00
s 6  Plunger Assembly 1 515-5000-02
5 7  Compression (Relay) Spring 1 266-5022-01
0% 8  Rubber Bumper (Grommet) 1 545-5105-00

Take Note:

U Coil Note: U Either -00B or -00T
can be used for coil replacements.
B/T listed is preferable for easier
diode access & may differ on game.

IF CABLE WIRING (SOLDERED ON) IS
REQUIRED WITH ASSEMBLY, ADD "-81"
(500-5862-00-81). IF ONLY THE CABLE
WIRING IS REQUIRED, USE SPI PART

Q13| NUMBER 036-5493-13-81.

B
S A 5

SN

Section 4, Chapter 2 e s N
Believe It or Not,

Page 82

Drawings for Major
Assemblies & Ramps



8lingshot Assemblies, 500-5849-00 (Qty. 2) (ltems 1-9)

N2 INDIVIDUAL PART NAME QTY. SPI PART N2 N2 INDIVIDUAL PART NAME QTY. SPI PART N2
1 Slingshot Bracket Assembly 1 515-5339-01 6 Compression (Return) Spring 1 266-5020-00
Item 1 is secured below the playfield by: #8 X 1/2" HWH AB (Zinc) (Qty. 3) (234-5101-00) 7 Slingshot Stack (Blade) Switch 2 180-5054-00
2  Coil Retaining Bracket 1 535-5203-03 | Switch has a Diode (1N4004) (112-5003-00). Can be replaced with (1N4001) (112-5001-00).
Item 2 is secured to Item 1 by: #8-32 X 3/8" PPH MS (Sems) (Qty. 2) (232-5301-00) 8 Switch Body Protect Plate 2 535_5045_00

3 Coil, 23-800 1  090-5001-00T | 'tems 7 & 8 are secured to ltem 1 by: #6-32 X 5/8" HWH Swage (Qty. 4) (237-5976-04)
Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings). 9® Riveted Arm & Tip Assembly 1 515-5340-01

4  Coil Sleeve 1 545-5031-00 | Forindividual Parts use (requires drilling out rivet & rereviting) :

5 Plunger & Link Assembly 1 515-5338-00 | The fiw. Anm is secured to ltam 1 by Retalning Ring, /4 o Shat (G 1) (270-5005.00)
Sgﬁ g’.‘:"ﬁgyglx’tg/'gvsﬁésfzsﬁlfé%%%ﬁ%f%g?ﬁi%ﬁfﬂkﬁfggiijﬂr&ktf‘:s;snz?\gﬂ :’:& Orderl:ng Note: If 515-5340-01 I:s unavai'/ab/e, order the individual part(s) actually requilred.
by: Retaining Ring, 1/4" @ Shaft (Qty. 1) (270-5002-00) Ordering Note: |f 500-5849-00 /s unavailable, order the individual part(s) actually required.
Ordering Note: If 515-5338-00 is unavailable, order the individual part(s) actually required.

Take Note:

U Coil Note: U Either -00B or -00T can be used for coil replacements.
B/T listed is preferable for easier diode access & may differ on game.

® "R"indicates Item noted is secured with rivet(s) as listed.

«———— Kicker
Tip
Ol
O®
Arm
Q17 Q18 E. l
+ X Rin
Hinge,
Stud
S\(Ig).1592lst. j«—— Link
y- R Roll
SW. 62 Rt. & Pin H
(Qty. 2) e .
m
Plunge! ’00
3
e N
Sen
o
Qty. 2 oo
oL o <
oo S
0 .-« @
| -
Q%S &
N - =
(a4
Coil Sleeve thru Coil
4
Armature Stop & Shading Ring
Drawings for Major = Section 4, Chapter 2

Assemblies & Ramps elieve It or Not”} Page 83




v "09§

-
>
]
s
=]
o
»

Magnet Coil, Bracket (with Threaded Bushing) and Miscellaneous Parts (ltems 1-4)
When energized, holds the ball under the Shrunken Head and then throws it.

N2 INDIVIDUAL PART NAME QTY. SPI PART N2 N2 INDIVIDUAL PART NAME QTY. 8Pl PART N2
1 Magnet Coil, 22-650 (6" Leads + Conn,) 1 500-6791-00 | 3 Threaded Core Plug 1 530-5320-00
B L e o o vl o oo o 5 ok s, " |4 O/ Hex Nut 1 240531500

2 Bracket, Mag. Core Mount (Threaded Bushing) 1  515-6141-00
Item 2 is secured to the playfield by: #8 X 1/2" SLT HWH AB (Zinc) (Qty. 3) (234-5101-00)

b é
B Q20

516-6141-00
THREADED
BUSHING WELD
ASSEMBLY

045-5004-02
1X2.083"
CONNECTOR

MALE LUGS
2EA. 18GA
055-5021-09

i

V40000040000 000000000000000000000000000000000044
Magnet Coil, Bracket (with OPTO Hole) and Transceiver OPTO PCB (ltems 1-3)
When the Dual OPTO Switch is closed, the coil is energized to throw the pinball.

240-5315-00
3/4-16 HEX NUT

530-5320-00
THREADED
CORE PLUG

N2 INDIVIDUAL PART NAME QTY. SPI PART N2 N2 INDIVIDUAL PART NAME QTY. SPI PART N2
1  Magnet Coil, 22-650 (6" Leads + Conn.) 1 500-6791-00 | 2  Bracket, Magnet Core Mount (W OPTOHole) 1 515-6141-00
For Individual ltems use : Magnet Coil (22-650) (090-5042-00), 1 X 2, .093" Connector Item 2 is secured to the playfield by: #8 X 1/2" SLT HWH AB (Zinc) (Qty. 2) (234-5101-00)

Plug 03-09-2022 (045-5004-02) and Male Lugs 18ga (Qty. 2) (055-5021-09) 3 Transceiver OPTO PCB Assembly ) 500-6775-00

Item 3 is secured to ltem 2 by: #6 X 3/8" PPH (Zinc) Type-25 (Qty. 2) (237-5880-00)

2-Pin to J2 on the
Lower OPTO Amplifier
Bd. (nearest magnet).

See the inside front cover
for an under playfield photo.

601-5023-12

12" SPKR WIRE 500677500

TG PCB ASSEMBLY Take Note:

(Top =i ") For a break-down of parts of ltem 3, Transceiver OPTO
. _— — PCB (500-6775-00), see Section 5, Chapter 4, Printed

Circuit Boards ( YELLOW PAGES ), Pages 142-143.

RECEIVER
SIDE

THIS
TRANSMITTER
ALSO HAS A
SWITCHED GND
(Q22) ON THE I/0

£00.6755.00 POWER DRIVER BD.

CORE MOUNTING

BRACKET ASM. b Q22 & 'Q19

045-5004-02 500-6775-00
1X2.093" TRANSCEIVER
CONNECTOR PCB ASSEMBLY

— — (Side View)
MALE LUGS -

2 EA. 1BGA 601-5023-12

055-5021-09 12;:':&3::? TRANSMITTER
U 2.PIN A" SIDE
CONNECTOR

2-Pin to Z-Header (2-Pin)

Playfield Harness GRN &

VIO-BLU Wire. The GRN
Wire then goes to J1 on the
Lower OPTO Amplifier Bd.

500-6775-00
TRANSCENER
PCB ASSEMBLY

(Bottom View)

g

e Drawings for Major
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ot Assemblies & Ramps

Page 84




8coop VUK Assembly, 500-6774-00 (ltems 1-11)

When energized, the ball is kicked back out towards player (ball can enter from the front or side).

N2 INDIVIDUAL PART NAME QTY. SPI PART N N2 INDIVIDUAL PART NAME QTY. SPI PART N2
1  Scoop/ Coil Mounting Bracket (Welded) 1 515-7361-00 | 7  Spring Washer, 17/32" ID X 3/4" X 1" 1 269-5002-00
item 1 is secured below playfield by: #3 X 1/2" SLT HWH AB (Zinc) (Qy.4) (234:5101-00) | g  Plunger Assembly 1 515-5000-02
2 Micro Switch (Happ #95-1128-00) 1 180-5183-00 | 9 Compression (Relay) Spring 1 266-5020-00
3  Switch Body Protect Plate 1 535-6539-00 | {9 Rubber Bumper (Grommet) 1 545-5105-00
It 2&3 d to ltem 1 by: #2-56 X 1/2" HWH Ser Black (Qty. 2) (237-5937-02 ife
Bt 32.95 o Nt (02 (240-5507 001 Switoh nas Diode (1N4004) (112500600 - | 11  Kit: Decals (Screened) 21 ~1 802-5000-81
Can be replaced with (1N4001) (112-5001-00). Note: Individual Decal (-21) is not available individually, ordering of kit is required. For all
. .. pieces, see Playfield - Plastics (Screened & Clear) & Decals, Page 67.
4 . Coil Retammg Bracket ) 1 535-5203-03 Ordering Note: If 500-6774-00 is unavailable, order the individual part(s) actually required.
Item 4 is secured by: #8-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2/per) (232-5300-00)
5 Coil, 24-940 1 090-5036-00T
Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).
6  Coil Sleeve (Short) (Formost #10-7077) 1 545-5076-01

Take Note:

DOTS: The Switch Diode, 1N4001, is not located on either assembly
(nor included); it's located on a Terminal Strip under the playfield near
this assembly. See Section 5, Chapter 2, Playfield Terminal Strips..,
Page 105, for more details.

CABLE WIRING (SOLDERED ON) INCLUDED
IF PN 500-6774-00 IS USED. IF ONLY THE

WIRING IS REQUIRED, USE SPI PART NUMBER
036-5493-15-81.

fm

|
|
|
|
|
|
|
) __ Cable I .
For Securing Hardware, Wiring Harness .
see the Parts Table above, (036-5493-15-81). I
under the item desired. I g)o
FITT777 77777777717 I £
Side Sco%P (gTrough) Assg.. I 3
500-6713-00 (ltems 1-3) , I £
For Securing Hardware, Q
sce e Frt Table el | >
Take Note: ' — <
DOTS: The Switch Diode, 1N4001, is not located 8
on either assembly (nor included); it's located on a ch
Terminal Strip under the playfield near this ®
assembly. See Section 5, Chapter 2, Playfield
Terminal Strips.., Page 105, for more details. °

CABLE WIRING (SOLDERED ON) INCLUDED IF
PN 500-6713-00 IS USED. IF ONLY THE WIRING
IS REQUIRED, USE SPI PN. 036-5493-16-81.

N2 INDIVIDUAL PART NAME QTY. SPI PART N?

1  Side Scoop Bracket (Welded) 1 515-7326-00
Item 1 is secured below playfield by: #8 X 1/2" SLT HWH AB (Zinc) (Qty. 3) (234-5101-00)
2  Micro Switch (Happ #95-1128-00) 1 180-5183-00
3  Switch Body Protect Plate 1 535-6539-00

Items 2 & 3 are secured to ltem 1 by: #2-56 X 1/2" HWH Ser Black (Qty. 2) (237-5937-02)
and #2-56 Hex Nut (Qty. 2) (240-5301-00). Switch has Diode (1N4004) (112-5003-00).
Can be replaced with (1N4001) (112-5001-00).

Cable
Wiring Harness
(036-5493-16-81).

Drawings for Major . " @5 = Section 4, Chapter 2
Assemblies & Ramps Page 85
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Vari-Target Assembly, 515-7322-00 (ltems 1-10)

Works in conjunction with the Vari-VUK (see next page) which is secured to the side.

N2 INDIVIDUAL PART NAME QTY. 8Pl PART N2
1  Main Frame (Vari-Target Housing) 1 535-9308-00
Item 1 is secured below playfield by: #8 X 1/2" SLT HWH AB (Zinc) (Qty. 2) (234-5101-00)
2  Bracket, Target Stop (Front) 1 535-9312-00

Item 2 is secured to ltem 1 by: #8-32 X 1/2" SLT Ser HWH (Zinc) (Qty. 1) (237-5975-01)
#8 Washer 1/4" ID X 7/8" OD X 1/8" (Qty. 1) (242-5015-01) and #8-32 Keps Nut (Qty. 1)

(240-5104-00)

3  Bracket, Target Stop (Back) 1 535-9317-00
Item 3 is secured to Item 1 by: #8-32 X 3/8" SLT Ser HWH (Zinc) (Qty. 3) (237-5975-00)
4® Vari-Target Arm Riveted Assembly 1 515-7323-00

For Individual ltems use : Target Arm (No Parts) (535-9309-00), Hub (530-5644-00),
OPTO Interrupter Single Blade (535-9310-00), OPTO Intrerupter Double Blade
(535-9311-00), Rivet, 1/8" o X 3/16" Lg. (Qty. 2) (249-5001-00) <Secures Interrupters to
Target Arm and Rivet, 1/8" @ X 1/4" Lg. (Qty. 2) (249-5003-00) <Secures Hub to Target Arm

Item 4® is secured by: Retaining Ring, 1/4" @ Shaft (Qty. 1) (270-5002-00)

5  Bracket, OPTO PCB Mount 1 535-9316-00
Item 5 is secured to Iltem 1 by: #8-32 X 3/8" SLT Ser HWH (Zinc) (Qty. 2) (237-5975-00)

6  Bracket, Mini-Coil Mount 1 535-9313-00
Item 6 is secured to Item 1 by: #8-32 X 3/8" SLT Ser HWH (Zinc) (Qty. 2) (237-5975-00)
7  Mini-Coil & Bracket Assembly 1 515-7329-00

For Individual ltems use : Mini-Coil, 32-1800 No Diode (090-5031-00-ND), Coil Armature
(535-9314-00), Hanger Plate Frame (535-6198-00), Spring (265-5024-00)

ltem 7 is secured to ltem 6 by: #8-32 X 3/8" SLT Ser HWH (Zinc) (Qty. 1) (237-5975-00)

For Securing Hardware,
see the Parts Table above,
under the item desired.

N2 INDIVIDUAL PART NAME QTY. 8Pl PART N°
8  3-Switch U-Shaped OPTO PCB 1 520-5234-00

Item 8 is secured to Item 5 by: #8-32 X 3/8" SLT Ser HWH (Zinc) (Qty. 2) (237-5975-00)
9  Spring, Target Return 1 265-5003-00

Item 9 is secured onto Item 4 and onto Item 1 by: #6-32 X 1-3/16" Spiral Fin Shank
Screw (Qty. 1) (237-5975-00) through a 1/2" X 1/4" Hex Spacer #6-32 Tap (254-5008-03)
and secured with a #6-32 Keps Nut (Qty. 1) (240-5008-00)

10 Kit: Decals (Screened) -97 1 802-5000-81

Note: Individual Decal (-97) is not available individually, ordering of kit is required. For all
pieces, see Playfield - Plastics (Screened & Clear) & Decals, Page 67.

Ordering Note: If 515-7322-00 is unavailable, order the individual part(s) actually required.

Take Note:

®"R" indicates Item noted is secured with rivet(s) as listed.

For a break-down of parts of Item 8, 3-Switch U-Shaped OPTO
PCB (520-5234-00), see Section 5, Chapter 4, Printed Circuit
Boards ( YELLOW PAGES ), Page 148.

IF ONLY THE CABLE WIRING IS REQUIRED, USE SPI PART
NUMBER 036-5493-17-81 (FOR BOTH THE VARI-TARGET &
VARI-VUK ASSEMBLIES).

Left Side

View

Q21 4

Section 4, Chapter 2
Page 86

PLEASE NOTE:

If replacing the
Vari-Target or
Reset Coill,
please review
the Vari-Target
Test & Adjust-
ment Procedure
in Diagnostics,
Section 3,
Chapter 2, Go
To Diagnostics
Menu, Page 28.
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Vari-VUK (Popper) Assembly, 515-7325-00 (ltems 11-22)

Works in conjunction with the Vari-Target (see previous page). Also shown separated for clarity.

Right Side
iew

. .
Hidden Left Wi il
gi d e Vi ew under the item desired.

@ 19,18 ,17 ,16

For Item 10, see the
Parts Table on the
previous page.

TARGET HOME POSITION

W e

N2 INDIVIDUAL PART NAME QTY. SPI PART N2 N2 INDIVIDUAL PART NAME . 8Pl PART N2
11 Bracket, Vari-VUK (Popper) 1 535-9318-00 | 18 Spring Washer, 17/32" ID X 3/4" X 1" 1  269-5002-00
Item 11 i ed to ltem 1 i by: #8-32 X 3/8" SLT Ser HWH (Zi i i

(G 2) (353 5375-00) am 46,25 Nyion Gon Nt (@ 2) (240.5102.00, 19 Fische Paper (Coil Insulator) 1 545-5431-00
ftem 11 is secured below playfield by: #8 X 1/2" SLT HWH AB (Zc.) (Qty. 2) (234-5101-00) | 20  Plunger Assembly 1 515-5941-01
1 2 Micro Sw. "Y" (Happ #95-041 8-00) 1 1 80'51 1 6_01 For Individual ltems use : Plunger (530-5210-00) & Nylon Plunger (530-5277-01)

13 Fische Paper (Switch Insulator) 1 545-5759-00 | 21 Compression (Relay) Spring 1 266-5020-00
14 Switch Body Protect Plate 1 535-6539-00 | 22 Rubber Bumper (Grommet) 1 545-5105-00
Items 12-14 are secured to ltem 1 by: #2-56 X 1/2" HWH Ser Black (Qty. 2) (237-5937-02) Ordering Note: If 515-7325-00 is unavailable, order the individual part(s) actually required.
and #2-56 Hex Nut (Qty. 2) (240-5301-00). Switch has Diode (1N4004) (112-5003-00).

Can be replaced with (1N4001) (112-5001-00).

15 Coil Retaining Bracket 1 535-5203-03

Item 15 is secured to ltem 11 by: #8-32 X 1/4" SLT Ser HWH (Zinc) (Qty. 2) (237-5975-04)

16 Coil, 24-940 1 090-5036-00T

Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).

17 Coil Sleeve (Short) (Formost #10-7077) 1 545-5076-01 Q3 Q21

Take Note:

U Coil Note: U Either -00B or -00T can be used for coil replacements.
B/T listed is preferable for easier diode access & may differ on game.

IF ONLY THE CABLE WIRING IS REQUIRED, USE SPI PART NUMBER
036-5493-17-81 (FOR BOTH THE VARI-TARGET & VARI-VUK
ASSEMBLIES).

Drawings for Major “ @5 . Section 4, Chapter 2
Assemblies & Ramps elieve It or Not"4 Page 87
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Steel (Metal) Ramp Individual Parts Only (ltems 1-3)

1® Steel (Metal) Ramp Riveted Asm. 1 515-7328-00

For Individual Iltems use : Steel Ramp Welded Asm. (No Parts) (515-7327-00), Ramp Flap
(535-9337-00) and Rivet, 1/8" o X 3/16" Lg. (Qty. 2) (249-5001-00).

Item 1 is secured above the playfield @ flap by: #4 X 5/8" PFH (Black) (Qty. 2)
(237-5833-00) and @ back tab by: #8 X 1/2" SLT HWH AB (Zinc) (Qty. 2) (234-5101-00)
and is secured below the playfield @ pem by: #8 Washer .17" ID X 1/2" OD X .042" THK
(Qty. 1) (242-5015-00) and #8-32 Nylon Stop Nut (Qty. 1) (240-5102-00)

2 Transceiver OPTO PCB Assembly 2  500-6775-00
Item 2 is secured to Iltem 1 by: #6 X 3/8" PPH (Zinc) Type-25 (Qty. 2/per) (237-5880-00)
and Cable Tie (Qty. 1/per) (040-5001-01)

3  Kit: Plastics (Screened & Clear) -00 1 803-5000-81

Note: Individual Plastic (830-6027-00) is not available individually, ordering of kit is required.
For all pieces, see Playfield - Plastics (Screened & Clear) & Decals, Page 67.

Take Note:

®"R" indicates Item noted is secured with rivet(s) as listed.

For a break-down of parts of Item 2, Transceiver OPTO PCB
(500-6775-00), see Section 5, Chapter 4, Printed Circuit
Boards( YELLOW PAGES ), Pages 142-143.

2-Pin to J1 on the
Upper OPTO Amplifier
Bd. (near ramp).

TRANSMITTER
SIDE

RECEIVER
] SIDE

"\ 2-Pin to J2 on the
By Upper OPTO Amplifier
b Bd. (near ramp).

500-6775-00

(Qty. 1 per side)
TRANSCEIVER
PCB ASSEMBLY

(Side View)

601-5023-12

N:°)) D
W {Qty. 1/per)
' 12" SPKR WIRE
with
é @ 045-5020-02
2.PIN 1"

CONNECTOR

b 09§

O
S
o
3
S
»

For Securing Hardware,
see the Parts Table above,
under the item desired.

Section 4, Chapter 2
Page 88
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Plastic (Left & Right) Ramps Overview

The drawings on this page show the Plastic Ramps assembled
and "solid". For a breakdown of parts on the Left Plastic Ramp,
see Pages 90-91. For a breakdown of parts on the Right Plastic
Ramp, see Pages 92-93. For Wire Ramps, see Page 94. For a
breakdown of parts on the Shrunken Head, see Page 95.

Ordering Note: Plastic Pieces and Decals shown are for
reference only. Plastics & Decals are not available individually.
The entire Plastics Kit or Decals Kit needs to be ordered. For the
Plastics Kit use SPI Part Number 803-5000-81. For the " X3 Dot
Display Cover, with brackets " on the Left Ramp use SPI Part Nr.
803-5001-81. For the Decals Kit use SPI Part Nr. 802-5001-81.

The Plastic Ramps cannot be ordered assembled. Only order
the parts required. Drilling out of rivets may be necessary
(replace with appropriate sized screw and nut).

Drawings for Major
Assemblies & Ramps

Section 4, Chapter 2

Page 89
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Left Plastic Ramp Individual Parts Only (ltems 1-25)

Parts Table and Views continued on the next page.

N2 INDIVIDUAL PART NAME QTY. SPI PART N°

1® Left Plastic Ramp Riveted Assembly 1 515-7320-00R
For Individual ltems use : Left Plastic Ramp (No Parts) (545-6089-00), Ramp Flap
(535-9300-00), Switch Bracket (Qty. 3) (535-61373-00), #6 Lock Washer (Qty. 8)
(246-5000-00) and Rivet, 1/8" o X 3/16" Lg. (Qty. 8) (249-5001-00).
Item 1 is secured above the playfield @ flap by: #4 X 5/8" PFH (Black) (Qty. 2)
(237-5833-00) and @ front exit by: see below Ref. A & B.

180-5183-00

2  Micro Switch (Happ #95-1128-00) 3
3 535-6539-00

3  Switch Body Protect Plate

Items 2 & 3 are secured by: #2-56 X 1/2" HWH Ser Black (Qty. 2/per) (237-5937-02) and
#2-56 Hex Nut (Qty. 2/per) (240-5301-00). Switch has Diode (1N4004) (Qty. 1/per)
(112-5003-00). Can be replaced with (1N4001) (112-5001-00).

N2 INDIVIDUAL PART NAME
4  Ramp Gate Switch (Left) 1  500-6593-01

For Individual ltems use : Gate Bracket (Left) (535-9171-01), Wire Form (535-9172-00),
Micro Switch (Qty. 1) (180-5190-28), #2-56 X 1/2" HWH Ser Black (Qty. 2) (237-5937-02),
Switch Body Protect Plate (Qty. 1) (535-6539-00), #2-56 Hex Nut (Qty. 2) (240-5301-00),
Switch Diode (1N4004) (Qty. 1) (112-5003-00)
Item 4 is secured to ltem 1 by: #8-32 X 3/8" SLT HWH MS (Zinc) (Qty. 2) (237-5868-00)
and #8-32 Nylon Stop Nut (Qty. 2) (240-5102-00)

535-9437-00

5  Bracket, Mini-Coil Mount (Plate Divtr.) 1

Item 5 is secured to ltem 1 by: #8-32 X 5/8" SLT Ser HWH (Zinc) (Qty. 2) (237-5975-03)
and #8-32 Hex Nut (between Plate & Ramp) (Qty. 2) (240-5103-00)

Parts Table continued on top of next page.

QTY. SPI PART N°

For Securing Hardware,
see the Parts Tables above
and on the next page,
under the item desired.

Section 4, Chapter 2
Page 90

A = Ramp Mounting Bracket
(Qty. 1) (515-6508-00),

#6 X 1/2" PTH A Zinc (Qty. 2)
(237-5809-00),

3-1/2" X 1/4" Hex Spacer #6-32
Tap (Qty. 1) (254-5008-27),
#6-32 X 3/8" PPH MS Ext. Sems
(Zinc) (Qty. 1) (232-5201-00) and
#6 Washer (Qty. 1) (242-5001-00)
B = 1-5/8" X 1/4" Hex Spacer
#6-32 Tap (Qty. 1) (254-5008-13),
#6-32 X 3/8" PPH MS Ext. Sems
(Zinc) (Qty. 1) (232-5201-00) and
#8 Washer (Qty. 2) (242-5005-00)
onto a Post Hex Base (Red
Sleeve) (Qty. 1) (530-5332-03)

Drawings for Major
Assemblies & Ramps



Left Plastic Ramp Individual Parts Only (ltems 1-25) Continued

Parts Table and Views continued from the previous page.

N2 INDIVIDUAL PART NAME

6  Mini-Coil & Bracket Assembly 1 515-7329-00
For Individual ltems use : Mini-Coil, 32-1800 (090-5031-00), Coil Armature Assembly
(515-7356-00 & -02), Hanger Plate Frame (535-6198-00), Spring (265-5024-00)

Item 6 is secured to ltem 5 by: #8-32 X 3/8" PFH 82¢ Undercut (Zinc) (Qty. 1)
(237-6030-00)

7 Ramp Guard (Left Side) 1 535-9425-00
8 Ramp Guard (Right Side) 1  535-9425-01

Items 7 & 8 are secured to Item 1 by: #8-32 X 3/8" SLT HWH MS (Zinc) (Qty. 2/per)
(237-5868-00) and #8-32 Nylon Stop Nut (Qty. 2/per) (240-5102-00)
803-5001-81

9® Kit: Plastics (Scrnd. Display Cover) 1

Note: Individual Plastic (830-6020-00) is available as an assembly only, ordering of kit is
required. For all pieces, see Playfield - Plastics (Screened & Clear) & Decals, Page 67.
Item 9 is secured to ltem 1 @ Top by: 3-1/8" X 1/4" Hex Spacer #6-32 Tap (Qty. 1)
(254-5008-19) and #6-32 X 3/8" HWH Swage (Qty. 2) (237-5976-02) and secured to ltem 1
@ brackets by: #8-32 X 3/8" SLT HWH MS (Zinc) (Qty. 2) (237-5868-00) and #8-32 Nylon
Stop Nut (Qty. 2) (240-5102-00)

QTY. SPI PART N°

Lt. Side |

View

B,

32-1800
Q4

paz|biabua umoys

Take Note:

IF ONLY THE CABLE WIRING
IS REQUIRED, USE SPI
PART NR. 036-5493-03-81
(LT RAMP) & 036-5493-18-81
(DOT DISPLAY).

Drawings for Major
Assemblies & Ramps

N2 INDIVIDUAL PART NAME QTY. SPI PART N°

10 P/F Dot Display (5X7) X3 LED PCB 1  520-5236-00

Item 10 is secured to Item 9 by: #6-32 X 5/8" PPH MS (Zinc) (Qty. 4) (237-5503-00), 1/4"
Slf. Rtn. Plastic Spacer White (Qty. 4) (254-5007-02) and #6-32 Nylon Stop Nut (Qty. 4)

(240-5005-00)

11 IDC Snap-On Socket No Diode 1 077-5216-01
12 #906 Wedge Base Bulb (Clear) 1 165-5004-00
13 Mini-Mars (Snap-In) Clear 1 550-5030-01
14 Wedge Base Socket (Laydown) 1 077-5026-01
15 #555 Wedge Base Bulb (Clear) 1 165-5002-00
16 Light Reflector (Silver Plastic) 1 545-5409-01
17 Plastic Mini-Lite Hood (Red) 3  550-5061-02
18 Rubber Ring, 3/16" I.D. White (back) 3 545-5348-51
19 Rubber Ring, 5/16" I.D. White (front) 3 545-5348-52
20 Bracket, Wire Ramp Retainer 1 535-9429-00
Items 17-20 are secured to ltem 1 by: #6-32 X 1-1/2 PPH MS (Zinc) (Qty. 2/per)

(237-5510-00) and #6-32 Nylon Stop Nut (Qty. 4) (240-5005-00)
Parts Table continued at bottom of this page.

[~~]
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N2 INDIVIDUAL PART NAME
21 Mini-Post MS/#10-32 Bot. .4" Thread 4  530-5005-01

22 Rubber Ring, 3/8" O.D. White (front) 4 545-5348-69
Iltems 21 & 22 are secured to Item 1 by: #10-32 Nylon Stop Nut (Qty. 4) (240-5203-00)

23 Mini-Jewel Plastic Post (Clear) 2 550-5052-01

Item 23 is secured to ltem 1 by: #6 X 3/8" SLT HWH AB (Zinc) (Qty. 1/per) (234-5000-00)

24® Kit: Plastics (Clear) -02,-04 1 803-5000-81
Note: Individual Plastics (830-6014-XX) are not available individually, ordering of kit is
required. For all pieces, see Playfield - Plastics (Screened & Clear) & Decals, Page 67.

Item 24 (-02) is secured to ltem 1 by: #6-32 X 3/4" HWH 23 (Zinc) (Qty. 3) (237-5893-00),
3/8" X 3/8" Plastic Spacer Gray (Qty. 3) (254-5000-12) and #6-32 Nylon Stop Nut (Qty. 4)
(240-5005-00). Item 24 (-04) is secured to ltem 1 by: Rivet, 1/8" g X 1/4" Lg. (Qty. 2)
(249-5003-00) and #6 Riveting Lock Washer (Qty. 2) (246-5000-00)

25  Kit: Decals (Screened) -22 1 802-5000-81

Note: Individual Decal (820-6341-22) is not available individually, ordering of kit is required.
For all pieces, see Playfield - Plastics (Screened & Clear) & Decals, Page 67.

QTY. SPI PART N°

Take Note:

®"R" indicates Item noted is secured with rivet(s) as listed.
For a break-down of parts of ltem 10, Playfield Dot Display (5X7) x3

LED PCB (520-5236-00), see Section 5, Chapter 4, Printed Circuit
Boards ( YELLOW PAGES ), Pages 147.

Section 4, Chapter 2
Page 91
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Right Plastic Ramp Individual Parts Only (ltems 1-15)
Parts Table and Bottom Half View on the next page.

For Securing Hardware, see the
Parts Tables below and on the next
page, under the item desired.

A = Ramp Mounting Bracket

(Qty. 2) (515-6508-00),

#6 X 1/2" PTH A Zinc

(Qty. 2/per) (237-5809-00),

2-1/8" X 1/4" Hex Spacer #6-32 Tap
(Qty. 2) (254-5008-32),

#6-32 X 3/8" PPH MS Ext. Sems (Zinc)
(Qty. 2/per) (232-5201-00) and

#6 Washer (Qty. 2/per) (242-5001-00)

riveted to -03

-

Relieve It or Not/

Take Note:

®"R" indicates Item noted is secured with a rivet
as listed.

IF ONLY THE CABLE WIRING IS REQUIRED,
USE SPI PART NUMBER 036-5493-02-81.

N2 INDIVIDUAL PART NAME QTY. SPI PART N°

1® Right Plastic Ramp Riveted Assembly 515-7321-00R
For Individual Items use : Right Plastic Ramp (No Parts) (545-6090-00), Ramp Flap
(535-9301-00), #6 Lock Washer (Qty. 2) (246-5000-00) and Rivet, 1/8" o X 3/16" Lg. (Qty. 2)
(249-5001-00).

Item 1 is secured above the playfield @ flap by: #4 X 5/8" PFH (Black) (Qty. 2)
(237-5833-00) and @ sides by: see below Ref. A & B.

2 Ramp Gate Switch (Right) 1 500-6593-00

For Individual Items use : Gate Bracket (Left) (535-9171-00), Wire Form (535-9172-00),
Micro Switch (Qty. 1) (180-5190-28), #2-56 X 1/2" HWH Ser Black (Qty. 2) (237-5937-02),
Switch Body Protect Plate (Qty. 1) (535-6539-00), #2-56 Hex Nut (Qty. 2) (240-5301-00),
Switch Diode (1N4004) (Qty. 1) (112-5003-00)

Item 2 is secured to ltem 1 by: #8-32 X 3/8" SLT HWH MS (Zinc) (Qty. 2) (237-5868-00)
and #8-32 Nylon Stop Nut (Qty. 2) (240-5102-00)
3  Bracket, Mini-Coil Mount (Diverter) 1 535-8987-00

4  Mini-Coil & Bracket Assembly 1 515-7357-01
For Individual ltems use : Mini-Coil, 32-1800 (090-5031-00), Coil Armature Assembly
(515-7356-01 & -03), Hanger Plate Frame (535-6198-00), Spring (265-5024-00)

Item 4 is secured to ltem 3 by: #8-32 X 3/8" PFH 82¢ Undercut (Zinc) (Qty. 1)
(237-6030-00) and secured to ltem 1 by: #8-32 X 5/8" SLT Ser HWH (Zinc) (Qty. 2)
(237-5975-03) and #8-32 Hex Nut (between Plate & Ramp) (Qty. 2) (240-5103-00)

5  Diverter Cover (Black Plastic, Right Style) 1 545-6000-00
Item 5 is secured to Item 3 by: #8-32 X 1/4" SLT Ser HWH (Zinc) (Qty. 2) (237-5975-04)

6 Ramp Guard (Left Side) 1 535-9426-00

Parts Table continued on bottom of next page.

For Securing Hardware, see the
Parts Tables below and on the next
page, under the item desired.
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Right Plastic Ramp Individual Parts Only (ltems 1-15) Continued <|4®>
Parts Table and Top Half View on the previous page.

For Securing Hardware,
I see the Parts Tables below
and on the previous page
under the item desired.

A = Ramp Mounting Bracket
(Qty. 2) (515-6508-00),

#6 X 1/2" PTH A Zinc
(Qty. 2/per) (237-5809-00),
2-1/8" X 1/4" Hex Spacer #6-32 Tap
(Qty. 2) (254-5008-32),

#6-32 X 3/8" PPH MS Ext. Sems (Zinc)
(Qty. 2/per) (232-5201-00) and

#6 Washer (Qty. 2/per) (242-5001-00)

IF ONLY THE CABLE WIRING IS REQUIRED, USE SPI PART
NUMBER 036-5493-02-81.

—= shown\\ engergized Take NOfe.
o 3 ®"R" indicates ltem noted is secured with a rivet as listed.
32-1800
Q4

o —
AT | ! [' N2 INDIVIDUAL PART NAME QTY. SPI PART N2
7  Ramp Guard (Right Side) 1 535-9426-01
Items 6 & 7 are secured to Iltem 1 by: #8-32 X 3/8" SLT HWH MS (Zinc) (Qty. 2/per)
K T1 (237-5868-00) and #8-32 Nylon Stop Nut (Qty. 2/per) (240-5102-00)
\ \\J/ N| 8  IDC Snap-On Socket No Diode 2 077-5216-01
\ / #906 Wedge Base Bulb (Clear) 2 165-5004-00

9
Side : ===""7 10 Mini-Mars (Snap-n) Clear 2 550-5030-01
View A Rt. Wire Ramp Ref. 11 Mini-Jewel Plastic Post (Clear) 2  550-5052-01

Item 11 is secured to ltem 1 by: #6 X 3/8" SLT HWH AB (Zinc) (Qty. 1/per) (234-5000-00)

&
o0
s
g
(an]

é;g?;?fgg-%’o) 12 1-Groove Jewel Plastic Post (Clear) 1 550-5034-01
flom 12 )illsoﬁesc;l’;egl 53(2?711) (%\gofgedgg_éo; -3/4" PPH MS (Zinc) (Qty. 1) (237-5511-00) and &:
13 Bumper (Deflector Pad) 1 545-5428-00 R
14® Kit: Plastics (Screened & Clear) 1 803-5000-81 c%

Note: Individual Plastics (830-6014-XX & 830-6021-XX) are not available individually,
ordering of kit is required. For all pieces, see Playfield - Plastics (Screened & Clear) &
Decals, Page 67.

Item 14® (-03) is secured to ltem 1 by: #6-32 X 3/4" HWH 23 (Zinc) (Qty. 3)

(237-5893-00), 3/8" X 3/8" Plastic Spacer Gray (Qty. 3) (254-5000-12) and

#6-32 Nylon Stop Nut (Qty. 3) (240-5005-00).

Item 14 (-04 x2) is secured to ltem 1 by: Rivet, 1/8" g X 1/4" Lg. (Qty. 2/per) (249-5003-00)

and #6 Riveting Lock Washer (Qty. 2/per) (246-5000-00)

Item 14® (-21) is secured to ltem 14® (-03) by: Mounting Bracket (Qty. 2) (535-8941-03),

Rivet, 1/8" @ X 1/4" Lg. (Qty. 4) (249-5003-00) and #6 Riv. Lock Wshr. (Qty. 4) (246-5000-00)

Item 14 (-23) to secured to Item 1 @ top right corner by: 1" X 3/8" Plastic Spacer Gray

(Qty. 1) (254-5000-04), #6-32 X 1-1/2" PPH MS (Zinc) (Qty. 1) (237-5510-00) and

#6-32 Keps Nut (Qty. 1) (240-5008-00) and @ top left corner by: 3/4" X 3/8" Plastic Spacer
Q5 Gray (Qty. 1) (254-5000-07), #6-32 X 1-1/4" PPH MS Ext. Sems (Zinc) (Qty. 1) (232-5207-00)

and #6-32 Keps Nut (Qty. 1) (240-5008-00)

Item 14 (-25) to secured to ltem 1 @ under top left corner by: 3/4" X 3/8" Plastic Spacer

Gray (Qty. 2) (254-5000-07), #6-32 X 1-1/4" PPH MS Ext. Sems (Zinc) (Qty. 2) (232-5207-00)
and #6-32 Keps Nut (Qty. 2) (240-5008-00)
15 Kit: Decals (Screened) -14,-15,-16 &-23  {  802-5000-81

Note: Individual Decals (820-6341-XX) is not available individually, ordering of kit is
required. For all pieces, see Playfield - Plastics (Screened & Clear) & Decals, Page 67.
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Wire Ramps Overview

. .
e Ml st om0
4 4 i LTR‘T” i B; #6(-0312%;)1(-??253'_%45%?\8@[9(2;@ (;.:)sc " 535-9306-00
p! [6] 7 1[8] ’

(237-5510-00) (thru Light Hood, Front)
E 4 C: #6-32 Nylon Stop Nut (Qly. 2) (240-5005-00)

Securing Hardware (onto Playfield &
Metal Rail #5):

D: #8 X 1/2" SLT HWH AB (Zinc)
(Qty. 3) (234-5101-00)
E: #8-32 X 3/8" SLT SER HWH (Zinc)
(Qty. 1) (237-5975-00)
F: #8 Washer .17" ID X 1/2" OD X .042"
(Qty. 1) (242-5015-00)

V¥ Center Wire Ramp
( from Left Plastic Ramp )
535-9303-00

Securing Hardware (above Plastic -06):

G: 3/4" X 1/4" #6-32 Tap Hex Spacer
(Qty. 1) (254-5008-04)

H: #6-32 X 3/8"PPHMS Ext.Sems W™ W~ =
(Zinc) (Qty. 1) (232-5201-00)

I: #8 Washer (Qty. 2) (242-5005-00)

Securing Hardware (onto Right
Plastic Ramp):
K: #8-32 Nylon Stop Nut

(Qty. 1) (240-5102-00)
..... L: #8-32 X 3/8" SLT HWH MS (Zinc)
_________ (Qty. 2) (237-5868-00)

Securing Hardware (onto Post Hex Base

#6-32 Top / Red Sleeve):

H: #6-32 X 3/8" PPH MS Ext. Sems (Zinc) ==
(Qty. 1) (232-5201-00)

I: #8 Washer (Qty. 3) (242-5005-00)

J: 1-5/8" X 1/4" #6-32 Tap Hex Spacer

A Spiral Wire Ramp (Qty. 1) (254-5008-13)

( from Left Plastic Ramp )

535-9302-00

- dwey By o painsas

b 09§
v

O
=
Y]
3
0
(%]

A Right Wire Ramp
( from Right Plastic Ramp )
535-9305-00

Securing Hardware (above Plastic -01):

F: #8 Washer .17" ID X 1/2" OD X .042" THK
(Qty. 1) (242-5015-00)

K: #8-32 Nylon Stop Nut
(Qty. 1) (240-5102-00)

Section 4, Chapter 2
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Shrunken Head Individual Parts Only (ltems 1-4)

Drawings for Major
Assemblies & Ramps

elieve Jt or Not/

N2 IND. PART NAME QTY. SPI PART N°

1  Bracket, Head & Lamp Mount 1 535-9395-00
Item 1 is secured above the plfd. by: #8 X 1/2" SLT HWH AB (Zinc) (Qty. 4) (234-5101-00)
2® Wedge Base Socket (Laydown) 1  077-5026-01

Item 2 is secured to Item 1 by: Rivet, 1/8" o X 3/16" Lg. (Qty. 1) (249-5001-00) and
#6 Riveting Lock Washer (Qty. 1) (246-5000-00)

3  #906 Wedge Base Bulb (Red) 1  165-5004-02
4  Shrunken Head (Altered/Modified) 1 880-5081-01

Take Note:
® "R" indicates ltem noted is secured with a rivet as listed.

IF ONLY THE CABLE WIRING IS REQUIRED, USE SPI PART
NUMBER 036-5493-12-81.

TO CHANGE BULB:

The Shrunken Head is only secured over the
Mounting Bracket by a fold inside the neck.

To remove, pull the front of the neck forward
and off of the front tab (A). Head can now be
easily removed. To put back on, hook the back
of the next at the rear tabs then pull the front
of the neck over the front tab.

BE CAREFUL OF PLASTICS IN THE
AREA OF THE SHRUNKEN HEAD!

Rear
View

= Section 4, Chapter 2
Page 95

: Drawings ...

Sec. 4



Back Panel Individual Parts Only (ltems 1-13)

Parts Table and Rear View on the next page.

Ordering Note: Plastic Pieces and Decals shown are for reference only. Plastics & Decals are not available
individually. The entire Plastics Kit or Decals Kit needs to be ordered. For the Plastics Kit use SPI Part Number
803-5000-81. For the Decals Kit use SPI Part Nr. 802-5001-81.

Qty.5

<
...-.. 1

s_{j1] L] ] e
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2 pelieve it or Not
kickjuplscoresiw/liit

& |
8
WA
Al
e ]
Wc
.

5
=
B
r
~ >
®=
o -

b 09§

=+ sguimeu(y

D

Section 4, Chapter 2 -zt
Not!

Page 96

Drawings for Major
Assemblies & Ramps



Back Panel Individual Parts Only (ltems 1-13)

Top & Front Views on the previous page.

N2 IND. PART NAME QTY. SPI PART N°

1 Jiocd (Bluc) Back Panel 1 525.5638-00

o ZLug Staple Down 10 077-5000-00
3 glug aydown 4  077-5003-00
3-Lug Laydown
4 Socket (3 Lugs Flay 3 077-5006-00
ltems 3 & 4 are secured by: #6 X 1/2" SLT HWH AB (Red) (Qty. 1/per)
(234-5001-02) Control Lamps (ltem 4) require a Diode (1N4004)
(112-5003-00). Can be replaced with (1N4001) (112-5001-00).
5 Dot 7 545-5348-17
6 (Crear 7 165-5000-44
7 oo 5 165-5053-06
8 (feg) " 5 165-5053-02
Bracket, Back Panel &
9 Playfield Mount 2 535-8964-00

Item 9 is secured below the playfield and to ltem 1 by:
#8 X 1/2" SLT HWH AB (Zinc) (Qty. 4) (234-5101-00)

10 Kit: Decals (Screened)-13 {1  802-5000-81
11 Kit: Plastics (Scrnd.) -02 1 803-5000-81

Note: Individual Plastic (830-6024-02) and Decal (820-6341-13) are not
available individually, ordering of either kit is required. For all pieces, see
Playfield - Plastics (Screened & Clear) & Decals, Page 67.

12% 1/4" & 1/2" Clamp (Single) 4  040-5000-XX
Item 12 is secured to Item 1 by: #8 X 1/2" SLT HWH AB (Zc) (Qty. 1/per)
(234-5101-00) -XX Note: for 1/4" use -03 (Qty. 4); for 1/2" use -06 (Qly. 4);

13 1/2" X 3/8" Gray Spacer 1  254-5000-01
Item 13 is secured to Item 1 by: #6 X 1" SLT HWH AB (Zinc) (Qty. 1)
(234-5005-00). Used to prevent a ball trap.

&
o0
s
g
(an]

Sec. 4

Take Note:

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

IF THE BACK PANEL CABLE WIRING IS REQUIRED,
USE SPI PART NUMBER 036-5493-04-81.

Drawings for Major
Assemblies & Ramps
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N\N\N\UK ONLY OPTIONALN\N\N\ :IIIUK ONLY OPTIONAL /7474
Ball Deflector Assemblies, 500-5788-02
(Qty. 2) (Items 1-8)

N2 INDIVIDUAL PART NAME

QTY. SPI PART N°

Up/Down Post Assy., 500-6293-00
(Htems 1-9)

N2 INDIVIDUAL PART NAME QTY. SPI PART N°

1  Ball Deflector Coil Mounting Bracket 1
Item 1 is secured below the playfield by: #8 X 1/2" HWH AB (Zinc) (Qly. 4) (234-5101-00) |

2  Coil Retaining Bracket 1

535-6857-02

Item 2 is secured by: #8-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2) (232-5300-00)

3 Coil, 26-1200

1 090-5044-00T I

Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).

4  Coil Sleeve (Short) (Formost #10-7077) 1
5  Spring Washer (17/32" ID X 3/4" X 1")
6  Solid Plunger Assembly

7  Compression (Relay) Spring

8 #10-32 Adj. Spindle Stop w/Rubber Tip

545-5076-01
1 269-5002-00
1 515-6858-00
1 266-5022-01
1 280-5014-00

Item 8 is secured by: #10-32 Keps Nut (Qty. 1) (240-5208-00)
Ordering Note: If 500-5788-02 is unavailable, order the individual part(s) actually required.

AUX.1 AUX.3

AUX. 2
[

Section 4, Chapter 2

Page 98

Take Note:

U Coil Note: U Either -00B or -00T can be

used for coil replacements. B/T listed is
preferable for easier diode access & may
differ on game.

535-5203-03 |

2{19).20 1430
Believe It or Not/

1  Up/Down Post Coil Mounting Bracket 1 515-6840-00
Item 1 is secured below the playfield by: #8 X 1/2" HWH AB (Zinc) (Qty. 6) (234-5101-00)

2  Adjustment Spindle Stop Bracket 1 535-8303-00
3  Coil Retaining Bracket 2 535-7356-00

Items 2 & 3 are secured by: #8-32 X 3/8" Swage (Serr) Zinc (Qty. 2/per) (237-5975-00)

4  Coil, 23-1100 (ORG) 1 090-5030-00T
Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).
5  Coil Sleeve (with extension) 1 545-5847-00
6  Spring Washer, 17/32" 1D X 3/4" X 1" 1 269-5002-00
7  Plunger & Shaft Assembly 1 515-6844-00
ORDERING ABOVE (ITEM 7) SUB-ASSY. PART N® WILL INCLUDE:
7A Ball Bumper Plastic (Top) Red 1 550-5029-02
7B* Roll Pin, 3/32" ¢ X 1/2" Long 1 251-5002-00
7C* Retaining Ring, 1/4" @ Shaft 1 270-5002-00
7D Plunger & Shaft Sub-Assembly 1 515-6841-00
7E Plunger Head 1 530-5511-00
7F #10-32 X 3/8" PPH MS (Sems) Zinc 1 232-5401-00

Ordering Note: If 515-6844-00 is unavailable, order the individual part(s) actually required.
Item 7D, part of ltem 7, Plunger & Shaft Sub-Assembly, is 1 piece and cannot be ordered

separated.
8 Compression (Relay) Spring 1  266-5022-01
280-5014-00

9 #10-32 Adj. Spindle Stop w/Rubber Tip 1
Item 9 is secured by: #10-32 Keps Nut (Qty. 1) (240-5208-00)

Ordering Note: If 500-6293-00 is unavailable, order the individual part(s) actually required.
Take Note:

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

U  Coil Note: U Either -00B or -00T can be
used for coil replacements. B/T listed is
preferable for easier diode access & may
differ on game.

AUX.1 AUX.3

AUX. 2
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Chapter 1 of 4

Backbox Wiring

Backbox I/0 Power Driver Board Detailed Wiring Diagram

Q19 Aux. Bd.
0 Idol Magnet
T T T T T m e e e e e m e e Ciear #25 Flash: Lwr )
: J6[TS| BLK-BRN E3 Pops/Lwr Lt X2 BLK| 99_650 [BLK
! Partial View Q5032 stw e 726 Fiaeh: 20 A o
| 1/0 Power 1131(;'01627200 - M| BLK-RED i Left Spinner Shrunken Head Magnet
i Dri Board — Q26 908 #27 Flash:
i Driver Boar o0t 3 TRy r
1 520_51 37_01 = 3 BLK-ORG *i Upper Left BLK| 22.65(0 |BLK
| Q”W e (}) P28 Flash
| = BLK-YEL Xi Head Q21 Aux. Bd.
| 4 ||, VariTarget Release
" QZSW G () 29 Hlash: 55|35
| | For the General lllumination (G.1.) = BLK-GRN X1 Vari-Target olo|o
Circuit Detailed Wiring Diagram, 5 g g g
I ng Diagram, . o
| Lsee Sec. 5, Chp. 2, Playfield Wiring. Q29 oy #30 Flash: Upr. | |w|w O
! 1 | BLK-BLU 5 ®0® Pops/Rt Rmp X2 g g g g
1 2|22 .
30 89 - RS
: FROM @ W o ® gﬂhf'gsn a|a|a x| @
" WHT{RED = 7 BLK-VIO *i ight Spinner 4414 oo
I v AG Q31 W e () F2renRant | 3V SVeVT
: - | BLK-GRY X Ramp Lower g(J2 ouow
BRIDGE 2 Q32W @ g EZ
1
20v LOW =
! CURRENT |5/ ORG20vDCLOWPOWER: ) §|3
2|a
I o8
: J7[3 BRN 20v DC LOW POWER 3%
| _ _FROM I8
RED-WHT Q17-Q24 #17 Left 2
| i S
| Trfg‘s’fzzn&er 11315’01627200 2> VIO-BRN 23-800 |_Slingshot £
: BLUTWHT — Q”W #18 Right 2
| Transformer = 3> VIO-RED 23-800 Slingshot | TAZAS A5, A8, |
! 13v AC Q18W #19 Aux - I -
| BRIDGE 20 ot L |\ vio-ore Idol Magnet
1 W #20 Aux - - -
| CONTROLLED ' 7 1 o vio-ver Head Magnet ”:)Sé)D I/égz%
Q20 . .
! W #21 Aux - FROM  FROM
I FROM = VIO-GRN Vari-Target VIO-YEL BLK
| BLU-WHT 7 High Power  Ground
| Transformer L 2 Q21 W #22 Idol 50v DC
: 13v AC SIE—ABIO LAMP GOLUMNS L A VIO-BLU OPTO LED
! +18vDC Q22 W #23 Top
| = 9> VIO-BLK 26-1200]_Post
: Q23 W Optional #24 Optional
= Coil
| 3 1 OPTIONAL
: Iélofe: éQIIdCoi/s reqélir7 diotdgs. Q244N-’W/¥T—Q #1 Trough
! 1 m n .
Torminal sf’;ﬁ;s @ ot o the cof tself ~ J8 BRN-BLK 26-1200 __Upkicker
| W
i 1 ower Ou
[ gn q1-as @ ! +5v DC
1 T erminal ?%ng)gggla - 3> BRN-RED 23-800 |_Autolaunch
! w - Q2 WH -
|| For the Playfield Terminal Strips, = #3 Vari
| | Fuses & Misc. Wiring Descriptions & 4 BRN-ORG 26-1200 VUK =
| %’%:ﬁ;’[g;wj, Ms/’g-r?"gectron 5, Chapter 2, Q3 ? > =
1 . #4 Left Ramp I
! - gp| BRN-YEL 32-1800,_Diverter A
: Q4—W H #5 Right Ramp To Pin-2 of the Upper|
| = BRN-GRN 32-1800 Diverter Magnet OPTO Trans-
! SieBlo st — 5> . ceiver (Copper Wire,
! #6 Lower Cathode Side) Board as a
I BRIDGE 1 - BRN-BLU 26-1200 L_Left Pop SWITCHED _GROUND.
i F6 50v HIGH ) - See Section 5, Chapter 4,
I e R CURRENT Q6 QVHH #7 Lower PCBs, Playfield Switches
18 iages COILS A 4 s) BRNVIO 26-1200]_Right Pop (... Sw. 24), Page 143.
v GND —MHH
: Q7 #8 Lower
1 - _92 BRN-GRY 26-1200 |_Bottom Pop
1 = Qs —/\/\/\—“ﬁ‘
I F20 1 ’L‘9ﬂugpe’
! - . Jo 3 BLU-BRN 26-1200L_Left Pop
| /O BD. 5| 2o Q9-Q16 Q9 —wW H #10 Upper FROM
" FROM C|4g | STP20N10L : 2> BLU-RED 26-1200_Right Pop YEL-VIO
| BLK-ORG |G 110-0106-00 Q10 A High Power
| AC Voltages IN w <= #11 Upper 50v DC FROM .
| 48v AC i 4> BLU-ORG 26-1200 [_Bottom Pop RED-YEL o
I 1 A High Power .
| Q 1 #12 Scoop 50v DC %
! VOLTAGE OUTPUTS ey BLuYEL 23-800 L VUK o
Q12 4\/\/‘—“%
! #13 Lock =0
! J 1 0 J 9 - BLU-GRN 23.800 L_Kicker ~
| I I ) -
| Q13— #14 Upper 3A <]
! J10 - > BLU-BLK 25-1400 _Right Flipper BLU-YEL S0 g
10, IASAT, 5.4 3 2.1 O
N m NAY -, 145 #15 Lot iy
I i ORG-GRY 22-1080 |_Flipper GRY-YEL 7% P18
-1 8 O
= = = K |
BLACK |YEL-VIO i a1s—wg X #16 Right A o
srourd |sov b6 || | son be | ! - ORG-VIO 22-1080,_Flipper BLU-YEL 5°89 :
50vDC | | ate T B - [3)
] These Coil Fuses are located d)
- R under playfield NEAR assembly, CD
YEL_BLK VIO'YEL see Sec. 5, Chp. 2, Playfield Wiring.
HIGH POWER|  |HIGH POWER
24v AC 50v DC
Backbox Section 5, Chapter 1
o o e . o L »
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Backbox Board Layout Wiring Diagram

J4 J5
NOT USED NOT USED _
51 BLK-BRN
JR[BLK-RED
J3 ONLY used if UK GAME -3l BL -$ERLD
. See Section 5, Cha’gter4 i Pl I, e i) o5 | ercerx
Printed Circuit Boards (PCBs), % if ToPS™ Kit is installed, Tourna- (IR R RE RIS
Pa es 150-154, <k ment Serial Interface (TSI) Board n -GRY
Erlel S required. ke -0y —
for UK & Special ABlecatlon(s) 255 or 2l [fore 20050
3X Transistor Driver Board E if Printer Interface Board _ =
and ToPS™ Overview & Wiring, Cabzec (2ee. Sgbr’w,-rf’rig’ .
regardlng the use of J2 & J3. Diagram, bottom right corner). - N s T
S, [-[&2vio-RED
J2 1/0 to under Playfield o8 |5|guo-orG
Connector for 19-LED N 20 |of oJeKEY(B-5)
Board (Rings).. o4 [*13V10-GRA
Move Conn. J2 to J4 on TSI &3 |-|Visene —
ove Conn. J2 to J4 on |3 vio-
CN7 from TO RISPLAY EE Bd. if ToPS™ Kit installed, - Eg%ter}
Cabinet & S9N then connect the Tournament 5 0Pt
Plavfield ~{=ar] Connector from J1 on TSI Bd.
y 33 to J2 1/0 Board. -
RED < ~ [[G-BRN-BLK
Note: If the Printer Interface Zo |7 [*BR _‘EEZE;
\! Board is used, the Dot Display n:g o RN-ORG
> BLK <l % w or Tourname;;erj ml:js/t b33 g%ﬁ o|dBRN-YEL
X3 FWHTS 3R a [B3H lisconnected from J2 and/or J3. 4o -
SOV Hlfe oRoEsiAR =30 53 || emva—
WHT-0RG |5 °f 38 Zz|3SH e = ||d-BRN-GRY
WHT-YEL =fof &2 oS = 2l
UET SR 5o g 3 )
- <|<| EW z H -—
| IO Py °5 i
2 WHTvio B S SOUND 2 e I
>3 WHI-GRY - g 8-
. BOARD I o g8l
RED-WHT 16vAC D2 |0
W/ATMEL) RED 8vVAC | w ﬁgg °
20-5300-00 RED ___svacl (575~ £ 83 9
BLK-RED [ 5 GRY-WHT (GND) 7 B2 = g
- A5~ GRY 19vAC >
083 SRv-EIK §§ BLU-WHT 13vAG 0.0. ©l Eg\—
0ef SEvolS =3 GRY-GRN 19vAC 227
DS-6 GRY-BLU 52 D ® 25 —5 RED-YEL +50vDC
DS:S G;YiGRN ofH EO‘D _WHT-RED 16v AC| "——=—= GF - RED-YEL +50v
R K a VIO-YEL +50vDC
DS-4 GRY-YEL goZ BLU-WHT 13vAC won | VIO-YEL ™50+ OC
ps-3 SR oA 550 Og'é M YE;-\'I:IO +50vDC
2 = KE N
DS:2 GRY-RED 1) 25 BLK (GND) 5 ;5”5 ool _K((G 3)
e GRY-BRN .03 EY (P-14) sl= >0, LK(GND)
BLK |9 [a% +5v /C 15fe o LK(GND)
= DC LK(GND) 5= 2 I YEL-BLK 24vAC
Bk, e N
LK(GND) B8 "
g%; I BLk-WHT _ o Eso
33| RED—+5vDCIO).| 23%= ~
38 || &YWy BC ssvocdo[ 277 I
GRN-GRY € +5vDCIS|? =92 [o]{BLK-ORG 48vAC
GRN-VIO 2 12y +5v DO - BLK-YEL 48vAC
S| % SRYmED SRR e e
R N Dl - v
E; -BLK 5@2 \ BLK-WHT -12vDC8§ﬁﬂ§:g I/O POWER
TR o= -
Srvone ! 928 DRIVER BOARD L
KEY (P-2) ET _ — -
GRN-BRN H CN4 CN2 vio e 2 520'5137'01 o~ -
= from GRN 14| & I -
s3] _[sP2|[sPd I/o YEL I 2= gl -
7 6]5 04 a2 1 BRN-WHT @cégm J14 oNes | RED:
enE " CN3 Power RS2 HED G.l’s FROM hat AN -
] : WHEGRN 1E]7|&S™  TRANSFORMER =3 5
Elatx Driver - )| 62 Ao, 8 |-l Rep-erY
CNSto =~ Zad=d Board wian ] 3 [0r00 J13 I REB AT —
Cabinet &  ggigo. T2 .2ee. coL BN o ] —
Playfield > > [CrrresiszT] E
W ] g‘=°o p:‘—: p:‘—: ; 0 7
.. When connecting any age ¥ |2 3 3920 \
CN4 to '® Ribbon Cable, always Tef g d Q i *_|Heo@ 9>
Speaker(s) & ensure the "Red Line" Joo
g side of the ribbon cable e
Q.  goes to the Pin-1 side L]
§ of any Dual 0.1" Header : TO DOT MATRIX DISPLAY FROM GPU-SOUND
Connector. 1
1
1 RED—» RED
1
w CN1 C-N2 to : “lalalalalalal@ ® NBN"‘D‘” &
S irom Display - SEeEcy 258E oo,
o | ==
o Xfrmr. ' BEEEEES B e e e
1 EEERREER FRERNECEEMEER
< < YEL-BLK -110vDC ! e SEEEE R N
ol RED  +5v0C (= " erv-veL osvnc 1 - BR85S - -2 2| s
O e S DISPLAY "M <kev (P-3 ' RIBBON CABLE RIBBON CABLE
2_ BLK (GND) N 2 POWER 0 Ne gftigzg; 1 J2 J1
WHT COM.110v AC o5 _BLK(GND) H
(o3l BLKRED 110vAC 8: - SUPPLY BD N DSH 1 DISPLAY CONTROLLER BD
g WHT-GRN 88vAC } 520-5138-00 ~[F—vio-vEL +esvDC : 520-5055-03
. E = 1 Located behind the Dot Matrix Display
1
. 1
1

Backbox
Wiring

Section 5, Chapter 1
Page 102
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Chapter 2 of 4
Playfield Wiring

General lllumination Circuit Detailed Wiring Diagram

Below: Bottom of Playfield shown . .
as if leaning up against the Backbox. I /0 POVPVaErtéab\ale\\;vER BD G.I. RELAY
520-5137-01 o
18 5 6
20vDC > ‘
I:mi1D 1Q 2. e A 2 /T
—| u206 [
— 74HCT273 |— 1 3 2 4
— Data — 2N3904
— Latch — Transistor PN
— — EL
— — DRIVER L
YEL ]
YEL G.l. 5.7vAC General
2 *| ] Fiou SEHE
.1.) Bulbs
2 82 YEL] 4 XFRMR (5.7v AC)
£ 52 g 5A 250
£ o5 YELWHT| , SLOBLO Fuses
@ | YEL-WHT ; F27 F26 F25 F24
YEL-WHT
6
R0 a0 saovsor |14 |
60ty T50VA LRSS 130 Epgo | 915 | ? ? 7‘ 6 5 4 3 2 1|
9 8 7 6 4 3 2 1
J15-P6 to J15-P1 (Fuse F24
51213 &2 |2 |d (® =BRN-WHT to WHT-BRN 2
4 w9 |2 |2 |0 | Location: Back Panel X10
2 & |2 12 £ |£ & | WHT-BRN
> (U] L r ; T e e
> |m s = 5%3
Circuit 80:%
1 535
Above Playfield: G, in | Above Playfreld: GI.in L /IS # #2 f‘?.:fh.oé #10%
i ged stoan | Pioasc ammotatsiond. §
\ J15-P7 to J15-P2 (Fuse F25)
=YEL to WHT-YEL
Location: Upr. Rt. & Mid. Rt. P/F X8
WHT-YEL
Ee]
Circuit S @
2 ©3J
YEL 1 /] #1 #2 ¥ #8%
J15-P8 to J15-P3 (Fuse F26)
= GRN to WHT-GRN
Location: Upr. Lt. P/F X10 + Back Pnl. X4
+ US Coin Door X2 (Euro X3)
This Edge is “Top of Playfield”. Bottom Assemblies Not Shown for clarity. WHT-GRN YEL-WHT on Col
3 "
Below: Located at the top of the P/F, Circuit 8 5‘\3 .
rear view of the Back Panel. 3 b 3
GRN #1 3 | Wiring #16% =)
Note: Gl above P/F is #555 Bulb. Connector YEL ‘?_3
'd N\
J15-P9 to J15-P4 (Fuse F27 p=p]
G E] @ ENENENcNENENE] @ - USTo a5 R (Fuse F21) >
S — Gls on 0 o0 Location: Z\IearP Ll/,t;/rflil’é(l:l\{% )L(ti ; o
e - wr. Playfie
G @E#!, Back Panel (X14) WHTvio el (TR ..
Ez 2 Lo
G Circuit g0 <
(0]
. (Gt 4 03 8
o VIO # | w2 F [#sx  J
« G.|. Bulb quantities may change ) Note: G above P/F is #555 Bulb.
during production.

Playfield % : _ _ Section 5, Chapter 2
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SWITCH

Playfield Switch Wiring Diagram suen  coyun  DRIVE ~ CN5
cD) ginode g 3ir?de g'(‘)‘r:ﬂg'esrflgf DRIVE Wire & Transistor PIN
Nt S 3 ol ambles e s, Sore dodes g foged gy P o[ Bl - GRN-BRN__ Q117
GRN-RED Q2
3
GRN-ORG Q3| ,
| GRN-YEL Q4
GRN-BLK Q5 |
Switch 1 Switch 9 Switch 17 Switch 25 Switch 33 Switch 41 Switch 49 Switch 57
s s ._./L ._.B/ ._\7/ it oy Ly GRN-BLU Q6 7
Left Button Heal Tomb- owe onus arl-largel Upper Left Left
(UK OLI:JILY) Stand-Up stone 1 Left Pop Inlane - Left OPTO 1 Pop Outlane GRN-VIO Q7 s
Switch 2 Switch 10 Switch 18 Switch 26 Switch 34 Switch 42 Switch 50 Switch 58
F/Hﬂ L, N g AV e L GRN-GRY Q8 |
4th Spr. Jack- Lowe onus X ari-farge Upper Right Left
Coin Slot pot OPTO Right Pop Inlane - Mid. OPTO 2 Pop Return Lane
o 5|Switch 3 Switch 11 Switch 19~ |Switch27 - |Switch35 - |Switch43 " |Switch 51 Switch 59 CPU/Sound Board
C g 6th s« 4-Ball Trougl Tomb- Lowe! Bonus Vari-Target Upper Bot. Left 44— 1
s} Coin Slot #1 (Left) stone 5 Bot. Pop Inlane - Rt. OPTO3 Pop Slingshot —
Switch 4 Switch 12 |Switch20 ' |Switch28 ' |Switch 36  |Switch 44 ~ |Switch52  |Switch 60 WHT-BRN U400
s . o . o . o . o . o . o . o
Right 4-Bal Left ide Righ Lock 1- Vari-Target Right WHT-RED U400 8
Coin Slot Trough #2 Spinner Scoop Entry Orbit Top VUK Outlane
Switch 5 Switch 13 |Switch21 ~ |Switch29 [ |SWIteh37 | Switch45 - |Switch53  |Switch 61 WHT-ORG U400 ,
H/Hﬂ F/Hﬁ F/Hﬁ F/Hﬁ F/Hﬁ NI
Center Coin 4-Bal Right Scoo) 5 Lock 1 - Right Right WHT-YEL U400 6
Slot / DBA Trough #3 Spinner VUK Middle Ramp Return Lane.
Switch 6 Switch 14 " |Switch22 ' |Switch30 'g|Switch38  |Switch46 ' |Switch54 ' |Switch62 = | WHT-GRN U401,
L ~ / e ol e e e e
Left 4-Ball Trougﬁ Tomb- Banindt |4 T pidY- Lok 1% Start Right ' WHT-BLU U401 ,
Coin Slot VUK Opto stone 4 Head field Le Bottom Button Slingshot | |
05| Switch 7 Switch15  |Switch23  |Switch31 ~ |Switch39 ~ |Switch47  |Switch55  [Switch 63 WHT-VIO U401 ,
22 ' o x L o L ' o ' o e
e § 5th sk |4-Ball Stack- Shrkn. Left Mini Play- Lt. Jackpot | | Tournament WHT-GRY U401 ’
xuil Coin Slot ing Opto Head OPTO Ramp Make field Center Loop Button Wire & IC
Switch 8 Switch 16 Switch 24 Switch 32 Switch 40 Switch 48 Switch 56 Switch 64 ROW SWITCH PIN
= o g ._./ s s Switch RETURN RETURN CN7
Right Button Shooter Idol Eye Tomb- Mini P!a%- Left Plumb ReturnIC
O onLY) Lane OPTO stone 2+3 field Right Orbit Bob Tilt LECTAT
Playfield Lamp Wiring Diagram paer
J13-Pin 10 is Power Out for +18v DC to BLUE
] D iode Pl Diode  the Display Power Supply Bd at CN1-Pin 6 g 2=~"=_1 10
Note: All Switch, Lamp & Coil assemblies require diodes. Some diodes are located For Lamp(s): 'IQ "I?enrrmnal -or- g 8irc‘>de
under the playfield on Terminal Strips or Diode Boards and not on the assemblies. 33-35& 55.&2 & s trip 5] B oard YEL_BRN U 1 7 —
9
YEL-RED U16/ ,
YEL-ORG U15| ,
YEL-BLK  U14)
Lamp 1 Lamp 2 Lamp 3 Lamp 4 Lamp 6 Lamp 7 Lamp 8 YEL'G RN U1 3 5
be Jackpot 3 Mil Jackpot 1 Mi J Ethea{ Mil Shoot Agai J EUptes Mil J Ethes Mil Ri ht>s( ial YEL-BLU u12 4
Jackpotz Mil Eletelo] | lacKpo! I lacKpol 1l 0ot Again lackpot Il lacKpol il Ig| pecial
Lamp 9 YEL-VIO utt, ,
YEL-GRY U10] ,
Left Special 1 Idol Counter Tombstone 1 Scoop Arrow Wire & IC
Lamp 17 Lamp 24 CS'ﬁR,“.’;'N LAMP PIN
L
4 bR ic! DRIVE  J13
(R)IPLEYS RI(P)LEYS RIP (L)EYS RIPL (E)YS RIPLE(Y)S RIPLEY (S) A1 (Upr. Left) VNON B
Lamp 25 Lamp 26 Lamp 27 Lamp 28 Lamp 29 Lamp 30 Lamp 31 Lamp 32 IﬁiTupm 1/0 Power Driver Board
Transistor
SPETSNo6L LAMP
Grid B1 Grid C1 Grid A2 Grid B2 Grid C2 Grid A3 Grid B3 Grid C3 ROW RETURN J12
Lamp 3 Lamp 3 Lamp 3 Lamp 36 Lamp 37 Lamp 39 Lamp 40 RETURN Wire & Transistor PIN
of 0 0 _ 7
RL-°¥¥FE Bnge'P Skill Shot Tombstone 2 Tombstone 3 Million PI Loop Jackpot RED-BRN Q33 1
ight Pop ottom Pop i 0 ombstone 'ombstone llion Plus oop Jackpof
Lamp 41 Lamp 42 Lamp 43 Lamp 44 Lamp 45 Lamp 47 Lamp 48 RED-BLK Q34 2
0 Targe: Specal Torabt B Toget 2 Targot S.A Targot NA Targat Aust Target As RED-ORG Q35 3
arget Special arge arget ? arget S.A. arget N.A. arget Austr. arget Asia
8 Lamp 49 Lamp 50 Lamp 51 Lamp 54 Lamp 55 Lamp 56 RED'YEL Q36 4
.
U-I Advance Vari- RED-GRN Q37 5
Tombstone 5 Penguin Tombstone Right Spinner Right Jackpot Lock RIPOFF Target Antar.
e Lamp 57 Lamp 58 Lamp 60 Lamp 61 Lamp 62 Lamp 63 Lamp 64 RED-BLU Q38 6
© o
ﬂ)_ %emker t Gate Of g Rupﬁtel’?’ BUt?perP Tombstone 4 T va’ti_Af‘ RED-VIO Q39 8
lackpo ate Open ight Pop ottom Pop ombstone arget Africa
‘-_C.? Lamp 65 Lamp 66 Lamp 67 Lamp 68 Lamp 70 Lamp 72 \ RED-GRY Q40 9
e ‘ RED-WHT Q41| -
Q_ Left Spinner Multiball Light Locks Bigfoot Bonus Odditorium Head Knows BOZO
R Lamp 73 Lamp 74 Lamp 75 Lamp 76 RED Q42
.
.

Bonus Bonus Bonus
X Inlane Left X Inlane Cnt. X Inlane Rt.

Back Panel A

Tourna-
ment Button

Start Button

8ection 5, Chapter 2
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Playfield Terminal Strips, Fuses & Misc. Wiring Descriptions & Locations

Explanation:

All Switch, Lamp & Coil assemblies require
diodes. Some diodes are located under the
playfield on Terminal Strips or Diode Boards
and not on the assemblies. The Switch and
Lamp Matrix Grids also note which Switch or
Lamp has a diode on a Terminal Strip (noted
by "DOTS" meaning: "Diode On Terminal
Strip") or on a Diode Board (noted by "DODB"
meaning: "Diode On Diode Board").

Please Note: Terminal Strip(s), Diode Board(s) and/or Fuse Holder(s) locations shown,
represent the general location (your game may differ slightly).

All fuses are rated:
FLLCI)F"%I?EITQ LFEUFSTE 3A 250v Slo-Blo

RED GRY-|| Do Not Over-Fuse
NECBA SBRE

LOWER RIGHT
FLIPPER FUSE

RED BLU-
-YEL 3A S.B] YEL

Bottom of Playfield
Shown as if lean-
ing up against the
Backbox.

Legend:

S = Switch Matrix Number (Below P/F Only)
L =Lamp Matrix Number (Below P/F Only)
Q =Coil/Flash (see Page 101)

DTS/ TS =(Diode ) Terminal Strips (A-E)

Ripley's BION!™
Switches:
29 Scoop

¢ | Terminal o5 Side Sesep

— _ Trough............

006 @o @ [WHT-GRN
to Q22 .

GIe s S

to GRN-YEL

®@@® )

- Q ORG-YEL
E s 0 O ; 1o GRN-YEL
913%%“ Terminal N ” n WHT-YEL
WAL G strip Q’/ﬁ' |

R N O

o\’~°~f~(§— R/
S
° Ripley's BION!™ Ripley's BION!™
AN Lamp: Lamps:
A /YY) N D 33 Lwr. Left Pop C 35 Lwr. Bot. Pop
X ‘\(/-S‘ i TerminaI4Lum -1
X\ N € strip 34 Lwr. Right Pop
2\ - Bumper...........
UPPER RIGHT ] N
FLIPPER FUSE ED'EE,[,;LOKRG
BLU- =
9 m YEL j BLK
S25 [/ =/ N
-y 24 N P RED-GRN
B O g <
_ )
YEL-QB)RN /1 BLK o BLK
© I:EEBLK ~ & =
Terminal 'I§$SD-I?3§N ( e T ‘ j D-EEé-l-_lR(ED
Strip \ l@] —
© — Ripley's BION!™ Eipley‘s BION!™
m 1" o Coil (Q) & Lamp: :
ass 020 ’ L) gﬁé‘éﬁ LBk from 8 B ot EJpr). Bot Pop A egmg;. Left Pop
g 70 | . K rmin: __ Bumper.......... rmin: Lo o] FPRPN
o) i [ ELBLU B Terminalgz Gpr. Bot Pop Termnalg g Upr. Right Pop
CCC ‘ RED-GRY " BUMper..... " BUMper.....
$Q.WHT = BLU-ORG 3 YEL-BLK
©) x3Driver PCB ﬁ) ! DTS LS% ,B@: 3 & BLK from coil z D-& BLK
2 Bk 8 [)-YEL-vIO % BLK .
\‘?["é.:fs.%queu O &RED fromcoil .
) YEL-BLU RED-GRY
) o N [ H(ELB } %
)~ © —
e c Term.inal : BLK o BLK L'-
N\ Strip s = = ]
O < RED-GRY g YEL-GRN <
E =l J & BLK a
| o
”@ // ) // o See the Pink Pages, Playfield - General [}
° i Parts & Switches (Below) (Pg. 66) for S
\ — Terminal Strips, Diodes, Fuses and Fuse
Holders Part Numbers. 2

BACK PANEL L76-L77-L78

4 r"-(_'?.

£ Section 5, Chapter 2
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S 093

3- Flipper Circuit Wiring Diagram

GRY-GRN
GRY-YEL
GRY-ORG
GRY-RED
GRY-BRN
060000000000
1234 12|
DEDICATED SWITCH INPUTS
(SWITCH TO GROUND)
CPU-SOUND BOARD
(PARTIAL VIEW)
UPPER The Outside LEFT FLIPPER BUTTON located on the Cabinet
operates both the Left Flipper & Upper Left Flipper (if used).
6 RISk o gRisHT, S rlBRER The Outside RIGHT FLIPPER BUTTON located on the Cabinet
N.O IN CABINET N.O IN CABINET N.O IN CABINET operates both the Right Flipper & Upper Right Flipper (if used).
: K. DEDICATED : \7 DEDICATED . \—) DEDICATED RIGHT BUTTON ONLY: This switch is Double-stacked.
DS-5 DS-3 DS-1 Pressing half-way down operates the Lower Right Flipper;
- B B pressing full down operates both the Lower Flipper & Upper
Right Flipper(if used) simultaneously.
RIGHT LEFT Note on this Game: 3-Flippers are used (Lower Left, Lower &
E.O.S. E.O.S. Upper Right).
ON ASSY. ON ASSY.
N.C. | DEDICATED N.C. | DEDICATED . .
SWITCH SWITCH Technical Overview
DS-2 ,
ps-4 s Our Flipper System
uses one supply voltage
BLK NOTE- (50v DC) for both kick &
(GROUND) NG ='Norma||||y Glosed g‘;’g- dotnc'? the FGI_ame
-0. = Normally Open etects a Flipper
000000000000000 Cabinet Switch closure
! s a13 W H_ (during game play) it
POWER OUT L applies a 40msec pulse
J16 | to the gate of the Flipper
at4 W—H the gate ol pp
+ MOS FET Drive Transistor (STP-
A L'— STP20N10L 20N10L). If it continues
Q15 -
L to detect a Flipper
Cabinet Switch closure
Q16 W—H:_l' ,
I (the player holding the
J10 J9 button in) it will continue
/O POWER VOLTAGE HIGH CURRENT to pulse )the flipper drive
DRIVER BOARD OUTPUTS SOLENOIDS .
T T transistor 1msec every
"0 pay °87 ! 12msecs for the duration
00000000?¢ 090000000 of the hold cycle.
1 RED-YEL 50V DC ¢ |
e 34200 it e SRR | Stoke) Switch sorves
are located unaer the playiie, - ro e WI c Serves
586 Provios Page Tor foeatiks. Coil Wrap: YEL-GRN ORG-VIO the same function as
3A SLO-BLO (000300 Iﬁ%v:ﬁR before as it prevents
(Located under Playfield) 1 l ' FLIPPER foldback When the play-
/T RED-YEL 50v DC N\ o BLU-YEL 22-1080 IL er has the flipper ener-
Coil Wrap: YEL-GRN gized to capture balls.
W The E.O.S. Switch is a
LOWER i
3A SLO-BLO ' L LEFT normally closed switch
(Located under Playfield) ! < FLIPPER which opens approxi-
RED-YEL 50V DC N\ o GRY-YEL 22-1080 IL mately 1/16" when the
Coil Wrap: RED-RED flipper is energized. The
(60000 ) UPPER Game CPU will detect a
3A SLO-BLO "—N—" RIGHT switch closure if the flip-
(Located under Playfield) 25.1400 FLIIFI'_PER per bat is forced back by
[\ RED-YELS0VDC ™ , BLU-YEL - a high velocity shot or

hcl
QO
<
=0
o
N

Section 5, Chapter 2

Page 106
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rebound on the playfield
and will apply another
40msec pulse of 50v DC
to the coil.

Playfield
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Transformer Power Wiring Diagram

Chapter 3 of 4

Cabinet Wiring

,,,,,,,, 171 1F/M2 7
1F/M1 — —
ON/OFF
o IBLK BIK [, [ o GRY 3 1OV AC 2
LINE ole
FILTER 1/0 T FOR LOGIC
I 2 GRY-WHT
sariat ot ‘/k WHT, I i e 5 5 — +12/-12V DC
RE1 oo ! 6 TO BRIDGE 3
- I_:___ 9 GRY-GRN 4 19V AC 3 |
—x [
25 [— 3 BLU-WHT 0 13V AC P
o< [ I FOR 18V DC
a "
'_3(2 1} MSVAC ! 5 l — CONTROLLAMPS | A
8> I 4 Py BLU-WHT 0 13V AC o | TO BRIDGE 20 <
|
L Lo 2
8 l WHT-RED , 16V AC . x
WHT ; o FOR 20V DC =
IR — colLs
0O
DOMESTIC WHT-RED 16V AC | | TOBRIDGE2 o
CONFIGURATION 6 7 g
1 GRN RED 1 8V AC P S
) GR‘OUND N Domestic = WHT 115V AC | oaevbe 9
Intl. = BLU 220V AC RED 8v AC 70 BRIDGE 21 o
(N)eutral 14 4
J1
CII_(IDNRED BLK-YEL " 48V AC 3
GRN (to (E)arth Ground) T FOR
11
° 24V AC
VARISTER 50V DC
Domestic = SERVICE OUTLET YEL-BLK
ntematiosOY . (Domestic / International) o 15 1 [ (nglLS
275V | Domestic = | NG Nt ntemationat Games HOT (L)oad BLKORG 48V AG 24VAC BRIDGE 1
Sto-Blo Fuse Intl. = BRN 220V AC 12 2
\nternational = Domestic = BLK 115V AC
5A 250V CN1
Slo-Blo Fuse WHT-GRN 2 88V AC 1 [
DISPLAY
JUMPERS FOR VOLTAGE VARIATION WHT | y 3 |  POWER
. SUPPLY
BOARD
] BLK-RED o 100vaC |, ||
2560 8
_® <<<
(4)(5)(6)| |CONFIGURATON FOR 1F/IM3 J14 5
DOMESTIC 115V 1 1 —
WHT <
OO : 3 :
] YEL i
115 VOLTS 2 2 FOR 2
5.7V AC | GENERAL | %
: ILLUMINATION x
v CONFIGURATION OF 220V v YEL-WHT A . (GI) i
V. OR LOWER LINE VOLTAGES V %
V' FOR INTERNATIONAL USE 5 5 %
EXPORT/ HIGH 6 6 I =
LINE VOLTAGE BLK — =
230/218/206 VOLTS = '@ @ @'
1F1= 5A 250V SLO BLO @ @ @ x
1V1= 275V VARISTOR ﬂ.@ @_ 1E/M4 LOCATED IN THE BACKBOX é
— 2
230 VOLTS BLU WHT 3
£
120V AC
BLK BLK z
D@ @] D @ G =
WHT WHT 2]
® ® ©r 2® ® BLu [ BLK <
P®O® @ ® @ 3
206 VOLTS 218 VOLTS ALLAST o
120V 5160018 13 (UL) L STARTER k
1F1= 8A SLO BLO - G0 EOTE o R0, =
1V1= 130V VARISTOR SPI N°: 010-5015-00 SPI N2 165-5011-01 5
— (60) u
>>> BLK BLK-WHT NG BLK Q
CONFIGURATON FOR| =" @ @ =
-(: ) =
JAPAN or o FLUORESCENT TUBE z
LOW LINE VOLTAGE _@ (:2 @_:l RED % SPI [\5522%1('3152%031_02 g WHT 8
>>> L
OXOXCY g
100/105 VOLTS 2
Cabinet Section 5, Chapter 3
. o b i oy L P
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CPU/SND BD.
VCN4 VY

MONO SPEAKERS X3

Cabinet / Coin Door Wiring Diagram

S 093

(®)
"))
=8
=/
®
-

520-5037-01

Section 5, Chapter 3
Page 108

ieve It

| FOR USE °CN<'5?L "SooR CPUISND BD. | VARY ACCORDING TO COUNTRY Lol
| SENTINEL veNTY I — R ‘
| TO SENTINEL COIN MECH.: Lol +20VDC| 1270 BOARD |
! WIRING CONFIGURATION WILL L2 onp| 2 2 VCNT V.
! VARY ACCORDING TO COUNTRY I 3 [KEY [to] |
| Pols SW DRV 1] 4 [GRN-BRN/—— ;
| i - ACN5 A !
! bog CPU/SND |
! [ OARI !
! RED [ WHT-BLU |
! CPUISND IRED___ | |x SWRET6 |5 3 !
| BOARD WHT-BLU | v SWRET 5| 6 PAHT-GRN| 5 i
i VCN7Y KEY . SWRET 4 | 7 PWHT-YEL| !
i 31 WHT-BLU WHTGRN | |Z ond ACNT A ;
| 5 |[WHT-GRN WHT-YEL | |z CPU/SND  COIN |
| 6 [WHT-YEL N/U ] BOARD MECH_|
1 10 BLK WHT-RED | [ _ VNV,
| N/U |z Red Stripe 10012 —RED 12V DC 1T
} [ JGRN:-BRN RED r8 38 GND 2|
| ACN5A WHT ! ; Ded. Switch 3|
I ‘cPU/SND GND |10 'epyiver | |2 .
| KEY |5 SW1IT 'GRy.GRN | @ s 5
| BRN | 4| 20v DC gwg g GRY-BLU | €23 6 | !
I AJTA SENTINEL NU_ us ol
L oPaR INTERFACE NU |14 [Grywio | 3is 8 | |
| DRVR BD. BOARD  SW4 |15 | £33 gl
| ! 88 |
1 ! =82 |

=)

ek

Notl)

RED-
PLUMB
cr:.l/g“? 50- e BOBUTILT COIN DOOR 4> BACKBOX LEFT
] WHT-GRY N.O. CONNECTOR SPEAKER (SP2)
SW RETURN 8 1> e - 3>
NO. ToumE o
[ N.O ! DL WHT-VIO E'ht COiBSIOt +
WHT-VIO - 7 - ~ uture Use
SWRETURN 7| 2 ° {2 } ———— o BACKBOX RT.
START | SPEAKER (sP2)
BUTTON BLK
. CPU/SND BD.
i N.O. - Left Coin Slot
SWRETURN 6| 35 WHT-BLU (3 > WHTBL eft Coin Slo \ Y CN4 ¥ o
&) -
WHT-GRN e acepior géE/IRNK%TRB(ggé)
SWRETURN 5| 5 WHT-GRN < 5 } - . Center Coin Slot ° 7> e
WHT-YEL j /7 WHT-YEL Right Coin Slot i
SWRETURN 4| 6 j e Pt ® iconsa
WHT-ORG Z| WHT-ORG P
SWRETURN 3| 7 j Q7 } 4th Coin Slot J TO COIN METER
WHT-RED WHT-RED European Use J16-7 +5V DC
SWRETURN 2| 8 {eDt+— e eFfuccanlse ¢ R e 22 RED )
— All Above Switches J7-10 Q24
CPU/SND BD. from
¥V CN5 V¥ %Klﬁ) Normally Open (N.O.) /ODRVRBD 78 VIO-GRY 5
I~ GRN-VIO / Pin:
SWDRIVE7| 8 ® <8 N/C 3
GRN-BRN 7+ N\_| from CN5-P1 (Sw. Drive 1) GRN-BRN
SWDRIVE 1| 1 < 1D
BLK { 1 } GRN
BLK | FOR THE PRINTER
Cl:.l/g“l; ED. — 1 p— SUB-ASSEMBLY
— | —
GROUND 00 BLK
10% BLK BLK : J16-7 +5V DC 1
CPU/SND BD | BLK I/ODRVRBD 22 RED 5
. V4 N JM X
¥ CN6 V¥ Memory Protect <1 p PORTALS S AN DC 82 GRY-RED
BLKRED oMo g SERVICE 8
P e e &l BUTTONS —
N.O. °
~ Pin: .
= 10 GRY-BLK < 10 } GRY-BLK “@——® BEGIN TESTC/
N.O. ENTER: BLACK START / TOURNIE BUTTON LAMPS
2 RY-VIO BUTTON
9 GRY-VIO E D> G » o & SERVCECRED:
GRY-BLU NO. BUTToN
UPPER 8 GRY-BLU < 8 D - VOLUME 7 RED
|
oo (5 . < AJI2A
oM RS rv.ore | SRR
o—eo2TN__¢y <! VI3V
LEFT ELPPER (o) GRY-BRN Al YEL-VIO [,
NO. had NI Gl YEL-GRY |2
DEDICATED el |3 WHT-GRN |_ ¢ |y YEL-WHT LAMPS
SWITCHES > GRN ! YEL on
5.7V AC| g 41> COIN
[Ny [ (S
1o PvAVR‘”DSR\#z BD | DOOR UK ONLY: 2 Extra Cabinet Buttons for the
S S A | Post Save™Feature are used. The Left But-
ton operates the Left Outlane Ball Deflector.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, - ‘ The Right Button operates the Right Outlane
Ball Deflector. Both buttons pushed together
COIL POWER FOR USA 2 SLOT !
/10 PWR AMP CONNECTOR TO operate the Center Up/Down Post. Both but-
INTERLOCK SWITCH DRVR BD. $ BILL ACCEPTOR (DBA) COIN DOOR ONLY i tons are located under the Flipper Buttons.
REDWHT 16VAC ] BLK M5VACLINE |
- 7 4 ————(AC) |
20008 [ o < e VOLTAGE | UK ONLY
COILS = 61 (AC) " 1N4001 DIODE ‘
| 0—- 7> DIODE SPI PART No. | WHT-BRN[ /o
Common - 1 112-5001-00 | -
WHT-RED 16V AC 1/0 PWR 8 GRN-BRN ;1 i WHT: GRY<‘1
DRVR BD. WHT-GRN I
| Normally Open-2 ¥ J11 ¥ N ACNSA | 5 =5 Eroronn
BLK-YEL 48V AC 3 ACN7 A CPUSNDEBD. | mE /N.O. GE/N.O. BOARD
50v DC I cpuisNp B, SWDRVT -3 23 VCN5 V¥
cos SwReTs |
C -2 . .
BLK-VEL 48V AC F'ecrffm"'cBCO'g "ggghs- 193.00 10 PWR |
nterface Board, 520- - DRVR BD.!
———————————————————————————— WIRING CONFIGURATION WILL vury | | PRINTERINTERFACE OPTIONAL
|
I

Cable Wiring Harness SPI Part N2:
036-5408-00

RS-232 Printer Interface Board SPI Part Ne:
520-5069-00

|
Connection Notes: PRINTER BOARD
CN1

ORG-BRN

1/0 DRVR BD J16-3: 1

+12V DC ORGRED 15

DATALINES |—pBCBLK (3

1/0 DRVR BD J3-10: orcvel <

PRNTR CNT W< :

AJ2A ORG-BLU

IODRVRBD J3-9: ifwm | orovio |<)

PRNTR CLK DRVRBD. | ORGGRY | g
1/0 DRVR BD J2-10: N2

PRNTR ENABLE - GRY-RED |4

KEY Lo

1/0 DRVR BD J3-1: L <3

PRNTR BUSY “orGwet [ g

1/0 DRVR BD J16-7: D

+5V DC NIC <7

<8

RED (g

CPU BD CN7-10: BLK 1o
GND —

Cabinet

Wiring
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Printed Circuit Boards (PCBs)

Trough Up-Kicker Dual OPTO Boards Theory of Operation & Schematic

As light from the Transmitter LED1 falls on the Receiver LED1, it generates a Positive Bias Voltage (0.7v to 1.5v)
which is applied to the Gate (G) of Q1 (Fet 2N5460) turning Q1 off. When Q1 is held off, no current flows through
Q2's (2N3906) Base (B). With no base current, Q2 is off and acts as an OPEN SWITCH. When the light is
interrupted (BLOCKED) R1 (Rec. Bd.) bleeds the gate voltage off of Q1 allowing it to conduct, switching Q2 on,
which acts as a CLOSED SWITCH. The LED2 (Trans/Rec) Circuit operates identical as the LED1 Circuit.

Fe e, T TTTTTTTTTTTTTTTTTT T <.
| Vo eN l ﬁ] CN1 !
— | —

o , |
! 2 ° ! ° ° ® 1 | WHT/XXX 1
| RED | (Switch Row/!
| — = Return +)
| R1 | — TLRH180P :

I I Q2
180 Q [
i i 2N3906 !
| ! Q1 ¢ |
. 10K Q ° !
| ERINZ = | |
i i ? (B;:Saaéz gzgrrr?iltrt]er (s::gg”cr;:?or :
I
| | 1
: R2 ! Y . . 3 WHT/XXX |
I 180 Q I (Switch Row/|
: 1 Return +)
i . LED 2 E i
| T TLRH180P :
I o
! EEREN/ 2 |
I I
| | R6 Q3 |
| LBLK 1 | 10K Q & ___ 2N5460 2 | GRN/XXX i
I L PSisn L] (Switch Col/
= 520-5173-00 | 520-5174-00 ‘ Drive-) |
! GND Transmitter |  Receiver ~" = Emitting Light !
{

Trough Up-Kicker Dual OPTO Boards Component Layout & Parts

520-5173-00 (TRANS) Boards Actual Size 520-5174-00 (REC)
Wt Printed Largy
°
520-5174-00
(X ¢ Rl

st

° ° ° °
Front Side Back Side Back Side Front Side
(LEDs & 2-Pin Connector) (Solder / Surface Mounts) (Solder / Surface Mounts) (LEDs & 3-Pin Connector)
ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION
A 1 515-0173-00 Dual-OPTO Trans. Bd. Assy. PCB Assy. ﬁwith all Items 1-5I)
— 1 520-5173-00 Dual-OPTO Trans. Board PCB Assy. (with Iltems 1-3 only)
01 1 045-5111-02 CN1 = 2X, .156" Rt. Angle (26-60-5020) Conn.
02 2 165-5052-00 LED1, LED2 LED TLRH180P (Ultra Bright Red)
03 2 121-5067-00 R1, R2 180 Q 1/8W Chip Res. (CRCW)
04 3 530-5308-02 n/a OPTO PCB Brass Tube Spacer
05 3 545-5518-00 n/a Renl TPart OPTO PCB Rubber Grommet
B 1 515-0174-00 Dual-OPTO Rec. Bd. Assy. eplacement ~art. PCB Assy. (with all Items 1-9?
— 1 520-5174-00 Dual-OPTO Rec. Board LED TLRH180P PCB Assy. (with Items 1-7 only)
01 1 045-5111-03 CN1 (T1-3/4 GaAlAs) 3X, .156" Rt. Angle (26-60-5030) Conn.
02 2 165-5052-00 LED 1, LED 2 SPI Part Ne: LED TLRH180P (Ultra Bright Redg
03 2 110-5006-00 Q1, Q3 165-5052-00 2N5460, Transistor (P-FET SOT-23)
04 2 110-0086-00 Q2, Q4 2N3906, Transistor
05 2 121-5082-00 R1, R4 10M Q 1/8W Chip Res. (CRCW)
06 2 121-5083-00 R2, R5 4.7K Q 1/8W Chip Res. (CRCW)
07 2 121-5011-00 R3, R6 10K © 1/8W Chip Res. (CRCW)
08 3 530-5308-02 n/a OPTO PCB Brass Tube Spacer
09 3 545-5518-00 n/a OPTO PCB Rubber Grommet
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OPTO Troubleshooting

1. Volt Meter Test (indicates normal operating condition):

A. OPEN OPTO (Light Falling on LED) = SWITCH OPEN. Place meter leads across points A and B on the
LED1 Circuit (Refer to Schematic Drawing on previous page, 520-5174-00 Receiver Side). It should read
approximately 0.8 - 1.2v DC. The LED2 Circuit operates the same.

B. CLOSED OPTO (Light Blocked) = SWITCH CLOSED. Place meter leads across points A and B on the
LED1 Circuit (Refer to Schematic Drawing on previous page, 520-5174-00 Receiver Side). It should read
approximately 0.0 - 0.1v DC. The LED2 Circuit operates the same.

2. Oscilloscope Test (indicates normal operating condition):

Fis. A 5y A. OPEN OPTO (Light Falling on LED) = SWITCH OPEN. Place Scope lead
8. i at Pin-1 of OPTO Rec. Board with Scope Grounded (see Schematic). The

) Scope should display a STEADY +5v as shown in Fig. A, Wave Form
Diagram.

» OO

Fig. B - B. CLOSED OPTO (Light Blocked) = SWITCH CLOSED. Place Scope lead
at Pin-1 of OPTO Rec. Board with Scope Grounded (see Schematic). The
0 : > co Scope should display a PULSE STREAM indicating Q2 has switched "On"

as shown in Fig. B, Wave Form Diagram. This is your Switch Drive Pulse.

?F: Switch Read Period

3. Bench Test (See Fig. C):

Fig. C +
Please Note: To perform this test you must use a spare & >
560Q Pull-Up Resistor, SPI N%: 121-5047-00 56000

Disconnect the OPTO Transmitter / Receiver Board +5v [ZH
from the circuit. Connect one side of a 560Q Pull-Up

Resistor to Pin-1 of the OPTO Receiver Bd. and the 0PTO iz aPTO +5y
other side of the resistor to a 5v DC source. Connect Trans. % ¥ OPEN
Pin-2 to GND. Connect a +5v DC source to Pin-1 of the

Transmitter & GND to Pin-2. Align with the Receiver GND [1H BLOCKED Ov
OPTO approx. 3" distance. Using your Volt-Meter or an
Oscilloscope, monitor Pin-1 while BLOCKING and
UNBLOCKING the BEAM from the Trans. The output will
be approx. +5v DC when the BEAM IS NOT BLOCKED
and approx. Ov when the BEAM IS BLOCKED.

Trough Dual OPTO Boards Alignment / Test for LEDI

When a working OPTO is installed and connected in a game, the transmitter should light (LED1 lower & LED2
upper) when the power is switched on. With the playfield in Service Position #1 (playfield lifted up in the half-way
position resting on the Prop Rod or edge slide support brackets) and the game on, the LED lights should show up
as a BRIGHT RED RINGS through the back of the Receiver Board around the Receivers LED1 & LED2 (See
Fig. 1). Testing only LED1: With the game in Switch Test Mode, lifting the Trough Plunger with a fingertip should
block the BEAM and cause the Switch Position to trigger (See Fig. 2). View Fig. 2a & 2b (on the next page) for a
sectional view of the Light Path (note alignment) and what happens as a ball breaks the light beam.

I

Wl

T

Plunger blocks BEAM

Lift

Plunger =——>p fplu}?gekr

View facing trough (with play- 0 chec
field in Se%vice Igosi(fion igl)lJ SWIsfhcohwis

j.,l JI A ,‘_

NIFEEUSE amaEy Printed Circuit
Believe It or Not/,
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Sectional view from right (Fig. 2a & 2b)

| me— — | me— —
Rec. Trans.
Fig. 2a Side Fig. 2b Side

y
I
I
|
]

B~ i — — —ait

LED 2 [ LED 2

[1 Light Path ]] [I ]]
(Note J?m _ﬂ
| alignment) I

e —

Trough Dual OPTO Boards Alignment / Test for LED2

When a working OPTO is installed and connected in a game, the transmitter should light (LED1 lower & LED2
upper) when the power is switched on. With the playfield in Service Position #1 (playfield lifted up in the half-way
position resting on the Prop Rod or edge slide support brackets) and the game on, the LED lights should show up
as a BRIGHT RED RINGS through the back of the Receiver Board around the Receivers LED1 & LED2 (See
Fig. 1, previous page). Testing only LED2: TO PERFORM THIS TEST, A PINBALL MUST BE IN THE BALL
TROUGH. With the game in Switch Test Mode, lifting the Trough Plunger with a finger tip should block the BEAM
on LED2 and cause the Switch Position to trigger (See Fig. 3). View Fig. 3a & 3b for a sectional view of the Light
Path (note alignment) and what happens as a "double-stacked" ball scenario breaks the light beam.

h

A
‘_i,_
m
o
[
m
_"!
A
A

Fig. 3a

-
[I Light Path D
<J.-— —_ ‘— —-.lr
LED 1 (Note LED 1
| alignment) I

e —

blocks

BEAM

| Lift
unger

’r(? chgck
switch as
shown.

I M P O R TANT

If replacement of LED is required, insure that is mounted correctly ( )
before and after soldering (See Fig. 4a / 4b).

Fig. 4a
Correct Position Incorrect Position
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[
BLK - 3 < GND
o -2 4« KEY 3
RED ] <_*5VDC
CN3-Pin 26 | BUSY STAT 3 |CN3-Pin 25
STAT 2 STAT 1 g
STAT® | NOT USED =
RESET STROBE P
DATA 7 DATA 6 o0
DATA 5 DATA 4 -
DATA 3 DATA 2 RIBBOI:IHCABLE 59
DATA 1 DATA @ =3
SWITCH 8 | SWITCH 7 o’
SWITCH6 | SWITCH5 £2
SWITCH4 | SWITCH 3 S
SWITCH2 | SWITCH 1 Ss
CN3-Pin 2| NOT USED | NOT USED | CN3-Pin 1 03
)
(o}
CN1-Pin 14| NOT USED | NOT USED | CN1-Pin 13 I
GROUND | SER. DATA a
GROUND |PIX CLOCK
GROUND |COL. LATCH R'BBO’:‘JZCABLE
GROUND _|ROW CLOCK
GROUND | ROW DATA
CN1-Pin 2| GROUND | DISPLAY ENABLE | CN1-Pin 1
i ©
P2-Pin 14 NOT USED | NOT USED |P2-Pin 13 O
GROUND | SER. DATA 8
GROUND |PIX CLOCK
GROUND _coL.LATcH, ['PBON CABLE m
GROUND |ROW CLOCK >o
GROUND | ROW DATA &8
P2-Pin 2| GROUND | DISPLAY ENABLE |P2-Pin 1 o
28
Qi
] < o
_VIO-YEL [ o 4 +68vDC 2
BLU _ 5 ¢ *12vDC =
RED +5v DC =
) < g 4« TVOL S
= BLK GND
<5 ¢ 2ND =
14 YEL GND
) I e 5
'cn — < 3 ¢ — N
il GRYEL | ) 1 ovDC
) ﬂ< 1 4 ~MovDC
2 ‘

Dot Matrix Display / Display Controller Bd. Combined Display Connections
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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 Micro processor 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.
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Display Power Supply Board Schematic

R1

D1
1N4004

075A ==
SB.  GR\D

1.5KQ
12w

J MPSA92

Q3
<7

MJE15030

C4
— 0.1 uF

I 500V

Dé
1N4764A
100V

R7
330K Q
12w

GND

7PKKT56E oo b
7
KEY 5 1N4743
13V
D2
+20v (CN1 6, +20V 1N4OOS - ﬁfmsom
7PKKT56E
+v (CN1 7 +5V \
7PKKT56E hd hd e

Display Power Supply Board Component Layout & Parts

R9
1 SUPPLY
Cs@BOQRD .
¥ D6
H] c2 >
CN1Ir (:5@ + -
> [ Fl REVE = I
2 | F R T
o D I o —)
) —
N R2 Q3 ©
g — " [
s D5 =
g a0
g R1
i O 7] B o —| O
>
ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)
mo 1 B Rewy Powersumy Soms S R AT
= = f ur, v, adla IC Cap.
02 3 125-5035-00 C3, C4, C7 0.1uF, 500v, Ceramic %isk Cap.
03 0 125-5003-00 &CE), C6: NS) 22uF, 35v, Rad IBytic Cap
04 1 045-5015-07 N1 7PKK156E (PIN5=KEY)
05 1 045-5015-08 CN2 8PKK156 (PIN3=KEY)
06 2 112-5003-00 D1, D2 1N4004, Diode
TR R 5 L NgzeE, oy, s
- - s Vv, Diode
B e B INE7eA, 005, Bode
- = y V, lode
Boo1 Rl f Bl QRSB Fuse
- - use I
13 1 110-0100-00 Q1 MPSA92, Transistor
14 1 110-0082-00 Q2 MPSA42, Transistor
15 2 110-0101-00 Q3, Q5 MJE15030, Transistor
16 2 535-5000-11 Q3, Q4 Heatsinks - AAVID #563002
B3 R el RS
- - , - crew
19 1 110-0103-00 Q4 MJE15031, Transistor
20 1 121-5061-00 R1 130 Q 5W Res.
21 2 121-5060-00 R2, R3 47K Q 1W Res.
22 3 121-5038-00 R4, R5, R10 1.5K Q 1/2W Res. (R9: NS)
23 2 121-5059-00 R6, R7 330K Q 1/2W Res.
24 1 121-5062-00 8 2K Q 5W Res.
25 0 124-5003-00 (VR1: NS) 7812CT

Printed Circuit

8PKK156C
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4
N

8PKK156C

-120V
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GND

GND

+5V
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Display Controller Board Schematic
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Display Controller Board Schematic

NI

1

R13
1K

sUs
40PSKT us
10 MAop JMALOT:TI
U3 A8 e ot
A00 JBAL00:15] e MAD!
£ A0 AQT AS 0
o 3 I 04
| A2
R ] a3 MDLO:71 a5 [2_mA0e
- A3 7 o 4 AOB
04 /01 I R16
RQ A4 HE 1 | 3 MACY
AS - /02 A7 MA13
__ 4 o2 7 1703 A6 [25_WACE
FiRa B HE ! T hADS
AQ7 /04 A9 0 ||
T P s 08 4 1705 Alp |2l MALD +5V
i A8 |7 B 5 | 25 MATI
/06 ATl
_ AS 9% 0 6 81707 a1z f2 XA14 R6
FALT a0 8 : pa—c (/114 N ——
i o e 7 mi - R7
RST A2 |57 RE 10K
415
7 Al4
50 Ald =20 10K
3 INE] [ |
415 g2
[— WE RAMWR
— Do 510 :) BDL0:71 WELD
CH e K6T0B0BCID
02 |55
D3 7
D4 5L
D5 |58
06 |57
07 RI8 R19
RAMOE _F——AN/\—
0 0
BRW =
AVMA
MC6809E
u7
s RESET
TR =
i PORTDUT
STATI0:3] LK oot
STATQ 5 o :
sU5 STATI 0 P
SUs STATZ b wlz
STATS .
32PSKT
32PSKT
+5V +5v
BALODI13)
U5 BALOD:13] U6
AQ0 12 1 AQD 12 1 cio L cn ciz
a0 VPP 40 VPP
LXill il oy B0r0:71 JBAQL KA poy BDL0:7]
ADZ 10 a2 A 12 a2
A0S 3 o A g 3 B
I 0ao A5 oo
fin 4 o y - A4 vor HE BDI
2 518 002 |57 5 A 145 002 (42 4 X 470pF 60
N a3 46 D03 — LED-RED
7 5 B 4 A 5 5 3 =
——Ha7 a4 HS i L2 Ha7 a4 HE : RED
5—Zre 035 |56 H A8 D85 [y 2
A 75 |20 DA 75 7 ATD 25 |47 DAB 173 7
A10 naz A10 Do7
A 25 taii ES 25 A I
A1 £ a2 ATZ 12
AlS 78 AlS 7
79|03 XAL14:181 4 79413
14 A14
L S 1nis A a5
AlS 2 1a16 [ Al RE ToEl2t 4, 3, A
AT7 om N Al7 30418
A8 31 |22 AlE 31 |22
8 £ A1 F 74HCT04D
XAL14:181
27C040 270040
\__—ROUCS
R4
0
10K

U1 +3.3v
T | B ? Schematic Set
IN auTt
L L o L Sheet 1 of 1
c27 c26 5
TDvZZuFTD.ZZuF 5 LN3940IMP—3.3 T oot gzt - Y.
25V T

A = " s
SPI Display Controller Board
SPI Part N "520-5055-03 JUNE 2001
- Prepared By: CES Inc. Edited By: SPl Inc.

Non-Text Document Model: 237-0255-00_Dated: 06/17/01

N

Printed Circuit
Boards (PCBs)

Section 5, Chapter 4
Page 115

Believe It or Not”




Display Controller Board Component Layout & Parts

OJ

U8 @O
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ROM1
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#£009029M
d36098943

o
(72}
g
(2]
=3
S5
=1
z
7

o,

PINBALL. INC.

O
O

ITEM QTY  PARTNUMBER REF-DESIGNATOR
— 1 520-5055-03
01 1 045-5015-26
02 1 045-5015-02 J2
03 1 045-5015-03 J3
04 1 J4
05 7 C35-C39, C40, C41
06 20
C47, C48, C49, C50, C53 (C51: NS)
07 2 C26, C27
08 21 C1-C12, C13-C18, C20, C23, C52
09 2 C19, C25
10 1 165-5099-00 L1
11 4 R16-R18 (R19: NS)
12 1 n/a RESET
13 2 R11, R13
14 1 R8
15 5 R1, R2, R3, R7 (R6: NS)
16 9 R21, R22-R29
17 1 R20
18 2 R9, R15
19 1 R5
20 3 R10, R12, R14
21 1 U1
22 1 U2
23 1 100-0189-01 U3 (40-Pin Socket, 077-X)
24 1 100-5044-00 U4
25 2 (See Pg. DR. ® Table)
g’ 26 1
o B 1 100-5045-00 us
< B 1 U9
o E 1 U
N 30 1 RSN1
» E 2 n/a FB1, FB2
el 32 0 FID1-3
{v)
»
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C21, C24, C28-C32, C33, C34, C42, C43, C44, C45, C46

5)1isplay Controller Bd. (FCC FEB98) Rev. E June 2001

U5 (ROMO) (UB: NS) (32-Pin, IC Dip Socket, 077-5217-00)
u7

DESCRIPTION (NS = Not Stuffed)

Complete PCB Assembl%
13-Pin, Dual row .1" Hdr. Conn HDR2X13
7-Pin, Dual Row .1" Hdr. Conn HDR2X7

3-Pin, PKK156B Connector
6-Pin (6P100)

SMT 0.01uF, 50v Cap. 103-0805-X7R
SMT 0.1uF, 50v Cap. 104-0805

SMT 0.22uF, 50v Cap. 224-1206-Z5U
SMT 470pF, 50v Cap. 471-0805

100uF, 25v TCap.
LED T1-3/4 DIFFUSER RED
0 Q 1/10W Resistor 0805

DO NOT STUFF

SMT 1K Q 1/10W Resistor 0805
SMT 1M Q 1/10W Resistor 0805
SMT 10K Q 1/10W Resistor 0805
SMT 33 Q 1/10W Resistor 0805
SMT 100 Q 1/10W Resistor 0805
SMT 100K Q 1/10W Resistor 0805
SMT 180 Q 1/10W Resistor 0805
SMT 220 Q 1/10W Resistor 0805
74HCTO04D (74LS04)
74L.S245DW

MC6809E

XC9572XL, Int. Xilinx®

4MB ROM 27C040 (M27C401-100)
74HCT273D

K6T0808C1D-GB55, Int. Samsung 046A
74HCT245D

LM3940IMP-3.3

8MHZRSN (8Mhz) Crystal

Ferrite Bead, FB0370

FIDTP50M

If a part is required where a part number is not provided, call Technical Support (see back of cover).
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I/0 Power Driver Board Theory of Operation

5v Supply:

An AC voltage of approximately 9v comes into the board at [J17-(1-4)] this AC voltage is then full-wave rectified
by bridge BRDG 21 and filtered by Capacitor C203. The resulting voltage is 11v DC which is inserted into a linear
voltage regulator for the output of 5v DC. This 5v regulated voltage can be adjusted by potentiometer R116 the
voltage should be set to 5.00v. Besides powering the 1/0 Board the regulated 5 volts supplies power to the CPU /
Sound Board, Gas Plasma (Dot Matrix) Display and Plasma (Display) Controller Board. Power for these
devices comes off the I/0O Board on [J16-(4-8)].

+5v, +20v, +50v, +18v, & +12v LED Indicators:

These DC voltages are derived on the I/0 Board by LED SUPPLY VOLTAGE
rectification and filtering. Each has a LED indicating that L2 +5
power is being supplied to each of these voltage sources. L200 +20v
The -12v supply comes from the same transformer winding
as the +12v thus it does not have a LED indicator. L201 +60v

L202 +18v
** Note that the +50v & +20v power sources are turned off L203 +12v

by the Interlock Switches when the Coin Door is OPEN.

Reset Circuitry:
The I/0 will reset in three (3) cases:

1. The CPU is in reset. The CPU’s reset signal is fed into the 1/0 through connector J1 and forces
the I/0 into reset.

2. The 5v supply has fallen below 4.75v.

3. The watchdog is not being fed by the scanning of the light matrix. More specifically Pin-19 of U6

must be toggling once every 50ms to prevent the watchdog from resetting. The scanning of the
light matrix is controlled by the CPU through J1.

LED L204 shows the reset state of the I/0 Board. If this LED is not lit either the 5v DC is below 4.75v or the
CPU/Sound Board is holding the 1/0 in reset. If the LED is flashing this means that the watchdog is not being
feed by the CPU/Sound Board and the I/O is oscillating into and out of reset. If the LED is continuously on the
board is out of reset and communication from the CPU to the lamp matrix is confirmed. Testpoint Blanking is the
actual reset signal on the 1/0 Board. A low voltage indicates that it is in reset this will turn off all Solenoid (Coil)
Drivers, Flash Lamps, Lamp Matrix Drivers, Auxiliary Outputs and Flipper Outputs. A high voltage indicates that it
is out of reset and normal operation can take place.

Address Decoding:
All Address decoding is done by two 74LS138’s (U204 & U205) (3 of 8 decoder). Both of these must be in
operation for the I/O Board to function properly.

Solenoid (Coil) Drivers & Flash Lamps:

J8 & J9 are high side drivers for driving solenoids and other heavy loads. Each connector has its own buffer
driving 8 drivers. J8 & J9 consist of MOSFET Drivers 20N10L which can easily & safely be tested by clipping one
end of a clip-lead to test point FET TPL1 and then the other to the corresponding gate resistor R1-R16 (see Note
1). This will apply 3.4v to the gate of the MOSFET Transistor thus switching it on. J7 & J6 each are a bank of 8
low side driver for driving lamps or other lower current solenoids (coils). They use a Bipolar Power Transistor
TIP122 which can also be tested by using TEST POINT TIP TPL3 and the corresponding resistors R17-R32*

(see Note 1).

Note 1 ¢ Clip on the resistor side with the white stripe. e R1 controls Q1, R2 controls Q2, et cetera...

Auxiliary In & Out:
J2-8 CMOS Outputs sometimes used for a printer interface.
J3-8 CMOS Inputs general purpose inputs.

Lamp Matrix:

J12 has 10 low side drivers for the lamp strobes which consist of 19NO6L MOSFETS. Only one lamp strobe
should be low at any time. Again the scanning of the lamp strobes keeps the I/O from resetting. J13 has 8 high
side drivers with each having a status indicator. All the status indicators are logically 'OR’ed together and fed back
to the CPU/Sound Board. The status can identify open loads (for example open lamp filaments or intermittent
connections) and short circuits. These drivers are also short-circuit protected.

General lllumination (G.l.) Lights:
J15 has 6v AC switched on & off by a relay on the I/O Board. The relay is controlled by Q200 which supplies
power to the 24v coil winding to activate the relay. There are 4 taps on J15 each fused at 5A for this 6v AC source.
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I/0 Power Driver Board Schematic (Sheet 1 of 5)

4 3
SOLB
£271-C278 = 0.1uF 100U SOLA
HIGH soc_ 1
CURRENT = C271 _|C272 _|C273 _|C274 _|C275 _|C276 _[C277 _|C278 RESET i
SOLENOIDS —— —— —— —— —T— —T— T FLne
T 5p-07
J8 1 / !
oL IO N |
22K |
J8 3
D 1.0 |
Jj8 4 e :
J8 s a3 | = A3 Ul |
‘ —— 1 RESET
J8 6 22K CCLFFf 11 sOLB |
( ) | R4 2| g N R Ut
a4 - 51 2q b+l KT AESET | ——
Jjs ? ‘ 6] 5q D2 FrLpLicpCET )
— 22K 91 4q ap |8 D3 e 3 2
12 cq op |13 D% o110 | 10—
I8 5 1 R 15129 op |14 D8 o 20 2
a5 ‘ - 16 17 D6 22— 130 | 30 f2—
9|8 £ FEEY b5 Blup 40
‘ 22K —{8aq 8D |———2C D4 13|25 | g2
J8 E q HCT273 DS 1%y | B
R6 L1742y | 7q Lo
Q6 | = b7 _18|%0 &g lde
Q1-08 = STP28N16L ‘ 22K HCT1|73
o | = N / I
C ‘ 22K |
a8 ‘ L RS |
‘ C26i261£2657£26677[225777[225877[226977@2?@77 22K |
= (C263-C270 = 0.01uF |
£255-C262 = 0.1uF 100U
HIGH |
— CURRENT = _[C255 [C256 _|C257 _|C258_|C259 _[C260 _|C261 _|C262 |
SOLENOIDS — —— — —+— —T— —T T T
J3g 1 :
Js 2 a9 L N |
22K |
KEY 3 |
Qle = A1e
B J9 4 20K I
Jg 5 a1 | = ALL uz u3 |
‘ PGl 1 RESET RESET 1 B R
@ 22K Ch 11 s0n SOLCIT | e |
R12 21 1q 1o [2—be 08 Stp 1Q
12 | = 5] 24 oo DI+ .0 26
79 P ‘ G 7 D2 02 7
3q 3D 3D 39
22K El b el B! 0380 b
2] 5 op |12 D4 D4 13| cp e 2
J9 5 1 R13 1524 o5 |14 D5 D5 1420 el NI
q13 ‘ - 5] °g 2p |iroe DE_17] 275 g B
‘ - 13 gq ap | 18 D7 07 18] 45 eq ie
J9 E 1 HCT273 \ / ACT273
a4 ‘ 1 R14
‘ |
22K I
Q9-Q16 = STP2@N1GL
ars L | = RIS I
‘ 22K |
ate ‘ L . R1G
A | |
22K I
£247C248|C249|C250|C251 |C252|C253|C254
If £247-C254 = 0.81uF |
NOTES: |
1 ALL RESISTOR VALUES ARE IN OHMS ( Q), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.
& ALL CAPACITOR VALUES ARE IN MICROFARADS ( uF), UNLESS OTHERWISE SPECIFIED. I
¥ 0.1 MICROFARADS (,MF) BYPASS CAPACITOR ON ALL IC'S.
4 E— 3
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1/0 Power Driver Board Schematic (Sheet 1 of 5)

2 1
igtg SOLB  (4-4D)
e I SOLA  (4-4D)
R SOLC  (4-4D)
EE%T i RESET (2-4A,3-4B,4-1D)
o7 FLMP  (4-4D)
= DO-D7 (2-4A,3-4B,4-4B)
The above circuit(s) continue at the address shown (#-XY).
| #= Sheet Number (1-5), X = Column Grid, Y = Row Grid
| D
| DIQ\QIB R25 H 2 J@
|
! » s D
I 1N4148 620
KD
I DIZ\QIS R26 L
| 1 Q26 4 J@
1IN4148 620
I D21 R27 L 5 JB)
. Ut D 27
—{cn 620 &4
s GO 1N4148 s J@
2{m | wf Df\lf R28 = —
— 2D 20 Q28
a 5 % I J6
8] 33 I fg 3 1N4148 620
Do | sat2
EE e 15—‘ p212 R29 = 8 J6
BN [ et B D Q29
18| is
SDHCTII?BSG 1N4148 620 3 KEY
I 5213 o 025-032 = TIP122 1
1N4148 620
| FLASH LAMP DRIVERS ‘
D’2\1‘4 R31 =
I % 931
| 1N4148 620 j
| D’2\1‘5 R32 <
| 1 932
1N4148 620 R288-R215 = 22K
| ©
() —
| g j
[any
| LOW CURRENT SOLENOIDS
| 2 J7
I DIQ\BIQ R17 u
3 J7v
| B a1?
| 1N4148 620 B
4+ J7
us | DIQ\QII Rig L
R I I - 5 KEV
1N4148 620
1Q
D282
gg ALS = e 5 J7
A
4Q 520
gg 7 J7
R20 —
7q -
____sa % G2e s J7 —
1273 IN4148 620
| QL7-G24 = TIP122
I P a2t
| IN4148 620 \j e Jv
| 9’2\915 R22 =
| A1 Q22
I 1N4148 820
I DIZ\@‘B R23 =
% Q23
| 1N4148 520
| Schematic Set
D207
| ~ ned _ Sl Sheet 1 of 5
Vi R200-R207 = 22K
| 1N4148 620
S
| g =
= SPI Part N2 _520-5137-01
| Prepared By: CES Inc. Edited By: SPI Inc.
. _ ~ Model: 237-0161-00_Dated; 09/05/97
| 2 1
=
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1/0 Power Driver Board Schematic (Sheet 2 of 5)
4 |

(8% |

|

|

RESET I
131 74LS74A I

CLR
= AYXLMP
%51 @ P 1
uU209/B |
DRUI i
9 D
D E R 12

L]

S
+5U |
|

|

RESETL
74L.S74A
CLR |
= AUXLMP
54 EAE
u209/A
DRUS D'B
5| ¢ P2
PR
6.8K "T |
+5U
— our PEA A IN4148 |
STA I
47 = 4
’—\/W_T uce D227 /
UNB2N 1 R267 ute ‘ 3 r
GND 5.8k +18U |
N
2 IN4148 |
S sTA e 1 DRU9 .
4 N 1
( : uce - 47 0226
Uie |3 |
R266  une2N | 1 I
+18U GND 6. 8K DRU8
N |
—{ our AR A IN4148
st —K}—9 |
47 = 4
AMP DRIVER = p225 I
LAMP DRIVERS unezn | 1 R265 uis |3 |
+18u (J13 18 +18U GND 6.8K +18U T |
INTZ IN4148 15 59 Ep) i a—T
— outT R98 6 17 D6
1 7Q D |
sTA 5 14 DS
: I 174 oD 13 D4
vee = 47 D224 150 5D 5 o |
U4 ‘ 3 % o 1a w22
+18U 284 uNe2N | 1 c gg gg e |
GND N 6.8K 2] 7q Ty E Do |
2 IN4148 11 _LMPDRY
£ ouT RIG I e |
st ——K}— CLR I
47 = uee 0223 uls
’—w/vJ HENE |
UNB2N | 1 R263
B JI3 s oD +18U N\ I
5.8K
N
J13 4 = ouT 2 R4 W&‘*S |
Uccem Lo o I
= D222
Jis 3 Uiz ‘3 |
R262 UN@ZN | 1 |
+18U
KEY 2 GND 5. 8K I
N
— our 2 Moy IN4148 |
J13 1 sTA 4—‘Q7.
— 47 = uce 0221 I
Uir |3
UNB2N |1 R261 |
GND 6. gt 18V |
N IN4148
ouT R90 I
s sTA 11
4 N
vee D220 |
ule |3 I
+18U :
(4-4C) AUXLMP — AUXLMP |
(4-1C) LST
(4-1C) LMPDRU LMPDRU I
(1-1D,2-4A,3-48,4-10) RESET RESET |
(1-1D,3-4B,4-48) D@-D7 DO-D7
(4-1C) LMPSTB LMPSTB 1
(4-1D)  DRUB DRUB i
The above circuit(s) continue at the address shown (#-XY).
# = Sheet Number = Column Grid, Y = Row Grid I
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1/0 Power Driver Board Schematic (Sheet 2 of 5)
| 1

NOTES:

1 ALL RESISTOR VALUES ARE IN OHMS ( ), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.
[ ALL CAPACITOR VALUES ARE IN MICROFARADS (#F), UNLESS OTHERWISE SPECIFIED.
0.1 MICROFARADS (uF) BYPASS CAPACITOR ON ALL IC'S.

N3]

74LS74A

Bl
CP:

I T

D

xLMP

/B

9 —

D

N

74LS74A
Rl

D
c
o o —
P
=
Y

CP3

/A

D

N

vy P2 ‘ 042 LAMP RETURNS
N | STP19NBEL C

S9¢ | STP1SNB6L m

s J12)

Ri@ |1 a4 s J12)
35K ‘ |

< RESET 1
LMPSTB 11 838
b7 3
06 4
D5 7
D4 8 fg 3& S DRU4 = ‘
N D3 13| cq [L2DRU3 ‘ B
D2 14 15DRU2 38K
NI 17| P o8 'SRV -
25 70 033-040= STP1S9N@BL
0818 g =) NEREY R36
] q
HCT273
33K
R35
39K
R34
39K
R33
39K
: A
17 Schematic Set
T Sheet 2 of 5
7
3 D
2

SPI Part N°: 520-5137-01

Prepared By: CES Inc. Edited By: SPI Inc.
Model: 237-0161-00_Dated: 09/05/97
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I/0 Power Driver Board Schematic (Sheet 3 of 5)

4

(8% |

N/A I
J5 1 I
(Js  2) |
J5 3 I
= u2ee I
4 —— 1 RESET
TR
Chq LIFLIPO
2 3 DY)
Jo s sl 1T i ] |
20 2D
6 7 D2
5 3u S E oaf] |
Js 6 ’ 2| 20 i Y
5q 5D |
15 14 D5
155 S0 I 18
KEY 7 15170 s |
80 8D [+2—2C
HCT273 |
J5 8 I
Js5 9 . N —
cz@Lz@gfcz@gfcz@zgz@g;zaggz1@77@2117 | AUX
oq
D1
C204-C211 = 47@pF = DY |
D3
o4
0§
B
Dq
i
The below circuit(s) continue at the address shown (#-XY).
# = Sheet Number (1-5), X = Column Grid, Y = Row Grid I
(4-1C)  ASTB |
(4-1C) FLIPO i
(4-1C)  AUXO
N s mam 4l - V.
(1-1D,2-4A,3-4B,4-4B) DO-D7 :
(1-1D,2-4A,3-4B,4-1D)  RESET l
(3-4B,4-1D) BRESET l
(4-1D)  10STB i
(3-4B.,4-1D) AB-A3
(4-1C) BDO-BD? -
+5U
RS7-R61 = 4.7K |
N @ ) (] —
mn mn Ln w w I
o [ [iny o o
R64 |
R49-R56 = LOK R6S I
R66 I
]
R67 :
Ces RE4-R71 = 100
DATA 59 I
J1 R70 I
e
I I R7L |
S 5
O O
71ools |
oot
5TO 073 ¢ R72-R76 = 1@2‘
O O
15 o0 12 R73 |
151° %120
15 o R74
HDRZX10 h7s
N R76
c1 |cz2 [c3 fe4  |cs

C1-C5 = 22@pFd

| (&%)
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1/0 Power Driver Board Schematic (Sheet 3 of 5)

I T ALL RESISTOR VALUES ARE IN OHMS (£2), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED. DATE DESCIRIPTION OF CHANGES < REVISIONS REQ. | BY.
I 1 ALL CAPACITOR VALUES ARE IN MICROFARADS ( uF), U‘NLESS OTHERWISE SPECIFIED.
I £ 0.1 MICROFARADS (4F) BYPASS CAPACITOR ON ALL IC'S. JAN 2001 | Cut trace on solder side at Aux. Out Port J2-PIN1 thru J2-PIN3 & TS JET
J2-PINS5 thru J2-PIN9; Soldered Resistor 1002 1/4W 5% (SPI Ne:
| 121-5007-00). This Modification (highlighted below at J2 with a
| dotted-line box) was accomplished on boards produced after Jan. 1, 2001.
I This board is backwards compatible for the White Star™ Board System.
reseT | Bt_es_is_tgr_19()_£21 AUX.
FLIPO : | OUT PORT DI
Y] !
o )
D2 I
oaf | | :
D4 @ 2 J2
DS I | I
D6 | ! 1
D7 @ 3 J2
1
| ! !
| ! 4 KEY
! 1
| -
I U2@ 1 1 ! 5 J2
RESET 1 — e
I | ¢ a0 oqose I :
1
g? 2 e @ e J2
ol 512D 204 g | 1
b g|P S ' L7 g2
D% 3]7° Az i !
sD 5Q ! 1
05 T [ o | 1 |
R il oy IS I 8 J2
D?i 18] & oy R : |
1
| bexbe o C
L 1
: . ASTB o J2>
| €212|C213|C214|C215|C216|C217|C218|C219| c228
| 470pF
| £212-C219 = 47@pFd =
1
I -
V.
! N
[
|
|
I \ \
|
| B
: BDO
i BD1
i BD2
1 BD3
—R71 = 100 cos
|
| BDS -
| BD6
l BD?7
|
A7 - 10d A2 uUs
I At
DIR
A2
e 18| g,
= DL 17
B2
02 16
10578 D3 15 B3 Schematic Set
BRESET D4 14 gg Sheet 3 of 5
s 13| .2
22 |c3 o4 |cs c6 |c7 |c8 |cg  |cie |cii |c12 |c13 B? f Sg
B HC245
| SPI Part N2 520-5137-01
: 220pFd L N\

C6-C13 = 220pFd = Prepared By: CES Inc. Edited By: SPI Inc.

Model: 237-0161-00 Dated: 09/05/97
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1/0 Power Driver Board Schematic (Sheet 4 of 5)

4

(8% |

| (&%)

+5U I
RESET |
U210 sl
BRESET PBRST  uCC é%%FLB
i ST &
TOL AST f2 ]
D 470pFd GND RST |
DS1232 N
= ED
L204
The below circuit(s) continue at the address shown (#-XY).
# = Sheet Number (1-5), X = Column Grid, Y = Row Grid I
(1-1D) FLMP Ir272
330
(1-1D) SOLC ]
(1-1D) SOLB |
(1-1D) SOLA +5U
|
/ U284 +5U 1
e 1 15 SOLA
Al 2]f 70 P14 socs R252lR283 |
A2 3|8 Y1 P13 soc I
c Y2 P12 FLop
Vel :3 11 FLIPO I
10578 4] & 10 FLIPI
A3? 5 Q;g YS Ps Aoxo 1
18 7 AURT !
% I
74L5138
]
1
(2-4A) AUXLMP
RLYBRU
U205 |
R254
Ao L v plS LIPSTB 1 u2e6 @2&@
Al 2 5 o1 14 AUXLMP — 1 9CLR 1K 2nBoo4
A2 3 P13 LrPDRU cP
e 2P DB 3 2 |
A3 6 T3P 1P Lars
SR 4 §1§ 2P 28rg |
59520 vspPg 30 39 [[g%gsTB
528 ve[5X 4D 4Q |
9 7 12CSTB
— v7 P 5D 5Q
- o0 oq | L5DsTe
745138 o0 >0 | sEsTe |
M BEESE
8D 84 |
HCT273
(1-1D,2-4A,3-4B) DO-D7 I
The above circuit(s) conti at the address shown (#-XY). I
# = Sheet Number (1-5), X = Column Grid, Y = Row Grid I
B b216 R228-R235 = 1K I
+5U
@
N |
[any
N/R |
R220
J4 1 o |
R221 R220-R227 = 47K |
14 2 U202 |
= 9 FLIPI
| R222 5 B I
J4 3 DIR F—
R223 18{ 54 a1 |2 I
J4 4 ' ] |
B2 A2
R224 161 g5 as 14 |
J4 S }3 B4 A4 g
BS AS |
R225 131 55 a5 I
J4 S 1 ﬁ B A7 g —
B8 Ag I
R228 HC245
A J4 7 ]
R227
« :  —
622@19221 £222|C223|C224|C225|Cc226|C227 i
J4 9 |
€228-C227 = 1000pFd - |
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1/0 Power Driver Board Schematic (Sheet 4 of 5)

N3]

| 1

+5U
R270
4.7K
+sul
8
vee =g
ST s RESET
ST et
RST I
7N BLANKING
RED
L204

DATE DESCIRIPTION OF CHANGES / REUISIONS REQ. BY.
02-13-95 DELETE "-12U" NET FROM POSITIUE PIN OF C29. BK JHS
ADD "GND" NET TO POSITIVE PIN OF C29.
MERGE UNNAMED NET FROM NEGATIUE PIN OF C29 WITH "-12U" NET.
05-25-99 CUT PIN-3 TO GND ON U210 (4-3D)

NOTES.

¥ ALL ‘RESISTOR VALUES ARE IN OHMS (), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED
¥ ALL CAPACITOR VALUES ARE IN MICROFARADS (#F), UNLESS OTHERWISE SPECIFIED.

1 0.1 MICROFARADS (¢F ) BYPASS CAPACITOR ON ALL IC'S.

RESET (1-1D,2-4R,3-4B,4-1D)

C228-C235 = 4v@pFd =

TIITT]T

El J3
10 J3
1 J3
12 J3

R272
338
+s DRUG  (2-4A)
l 10STB  (3-4B)
T AB-A3  (3-4B)
BRESET (3-4B)
I The above circuit(s) continue at the address shown (#-XY).
I # = Sheet Number (1-5), X = Column Grid, Y = Row Grid
The below circuit(s) continue at the address shown (#-XY).
I # = Sheet Number (1-5), X = Column Grid, Y = Row Grid
} FLIPO (3-4C)
] AUXO  (3-4C)
I LMPSTE (2-4A)
] LMPDRU (2-4A)
3
BLYDRY RLYDRU (5-4C)
| ASTB (3-4C)
BDO-BD7 (3-4B)
azbo / +5U LsT (2-4A)
2nf9p4
I R245-R251 = 1K p21¢
+5U
| 1N40084
wn [€9)
I + +
- o~ o~
I 1N4148 T AUX. IN PORT
11| )
470pF -
| 2 I3
| L R237
I 3 J3
I U283 R238
I AUxL 18l 4 J3
1R R239
I Be 2 18 ° J3
| A1 B1 R240
| S E
A3 B3 R241
BD3 5 15
| A4 B4
BD4 6 14 > J3
BDS 7] 75 B5 13
| As B6 R242
BD6 8 12
BD7 s| 7 Br it i 5 KEY
I il B8 R236-R243 = 39K
I HC245 £229|C238|C231|C232|C233|C234
1
]
|

£243|C244|C245|C246

T C243-C246 = 470pFd

Schematic Set

Sheet 4 of 5

REV.
PINBALL, INC.
SPI I/O Power Driver Board

SPI Part N°:

520-5137-01

Prepared By: CES Inc. Edited By: SPI Inc.
Model: 237-0161-00_Dated: 09/05/97
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1/0 Power Driver Board Schematic (Sheet 5 of 5)
4 |

(&%) |

|
FRLzFé!;:DIEQE]VQQCK I
FROM Iy |
XFORMER
Ji4 2
D
J14 4 1N4004
J14 s »
J14 6
(4-1C) RLYDRU
The above circuit(s) continue at the address shown (#-XY).
# = Sheet Number (1-5), X = Column Grid, Y = Row Grid
] POWER OUT
o ey +12U
R219
"y s
rizv -2V \\RLEZDW VAV ¢
1 <100 5! tg@ L
B €203 + /%\é SD@nguEF@ 1
L7 N
15800uF A1
+ey porsy osu T PEsel = |
- ! |
|
» |
LM3sek uis | \
+5U (J16 8 o o o S out uin | I
Jr ADJ T0 I
— R1L4 2
GROUND W J7-1(LOW CURRENT SOLENOIDS) I
- Pé:éﬁp 220 R115 J6-10(FLASH LAMPS) pe3seL BRDG2 |
GROUND @—« = 120 +20V
(15 19 |
GROUND 3 N AP L5 c27 L . I
£200 RED 15000UF _— ppaco” 5 I
0.1 25U
' 1 T |
T0 N
KEY @—x — J13-18 (CONTROLLED LAMPS) |
GROUND » €202 - €201 + | PR
- 15800uF 15000uF -
) 2507 [ 207 [ |DB35@1
- - |
|

e

-Nt
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1/0 Power Driver Board Schematic (Sheet 5 of 5)
2 | i

2CK C35-C46,C238-C242 = @.1 Y
6 C238|C233|C24@|C241|C242| C35| C36| C37| C38| C33| C4@| C41| C42| C43| C45| C46
5

BR300 TpL]
10K
+5U
v JI5
R302  7TpL 3
L 8 JI5 1K

FROM XFORMER
3A S.B. C
Ji1 1 24UAC
@H&JRCZ F28
7AS.B.

i o

50V OUTPUT
FROM XFORMER el @ 50U
8UAC o
SuAC S 71 F20
L 3
vAC 2 3 J17 4AS.B. = B
5A S.B. BRC 2 S F21 ——

5 Jlo
3A S.B.

I
o
<
—
N

s Jiv
24UAC 18 J10@) 24uAC

16UARC 5 J17

16UAC 2 > J17 |
22 b o) o
8R S b B' 13VUAC 2 ;, o

NOTES:

M ALL RESISTOR VALUES ARE IN OHMS (), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.
¥ ALL CAPACITOR VALUES ARE IN MICROFARADS (uF), UNLESS OTHERWISE SPECIFIED.
© 0.1 MICROFARADS (1F ) BYPASS CAPACITOR ON ALL IC'S.

Schematic Set

Sheet 5 of 5

SPI /0 Power Driver1oard

SPI Part N°: 520-5137-0

Prepared By: CES Inc. Edited By: SPI Inc.
Model: 237-0161-00_Dated: 09/05/97
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1/0 Power Driver Board Component Layout

& >
m 0S8 3 m m m r . 5
s s=3 B sdgsg C -8 o
r7 edq W DS & & & i 2d = + =
k = Tﬂ%l@- 4_\ - 4—~— 4—~— ﬂ 4—~— F._—\l - I._\. q «bl X .869°G1 9ZIS pieog [enpy m N.AM
@ e e e Q e o | i S3
N3HUN] HOTH TONZ0S N3G FOTH 6. SMOY_dWg1 21T > 2
& ==
o) DT el a)ca el —= Q) g
l | | | |
-] (D000 collogodeaoallooloq Joal] & | e
noopoonn HHEHHY gﬁaggm .
L LN g
2 @@@@@@o@@ OUIDNUNY, Cezmag o A\ 1@ % ¥ - -
C N A0 S O n zn @ @ =
ocmmag 09000000 B e nh. GL o
— 883 < 27 Zezd eez7 €6z o dm
mw _H_ _H_ _H_ _H_ _H_ D _H_ _H_ [eczion 4 Om “”Mm g ] b ’ j Ou @_H__H_ .LN:_ @m_u_mmmi_ns mm i
o 3222 E R R B e S — o M IR E =0
%M S EE S8 Y888 _H_z | I Lo O EO«. @aDDu.L @oDuDuL & _ 1\
m DmDmDmDmDmDm_H_m_H_m AUMMA 2124 - o Y o m m W.JI: m w m”Jm_: ° .. N
. S5 RRXRF KRN 175009 Em@ @ ) 3
. OmOmOmOmOmOmOmOm OmOmOmOmOaOmO Oz o m&mL O m_H_m_H_m.lra m_H_mDm.l_t: L_o_..
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1/0 Power Driver Board Parts

ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)
— 1 520-5137-01 /0 Power Driver Board Rev. G Comgalete PCB Assembly
01 5 112-5000-00 BRDG1, BRDG2, BRDG3, BRDG20, BRDG21 B3501
02 13 125-5030-00 C1, C2,'C3>Cs, C7, C8, C9>C10, C11, C12 220pF (|221
03 1 125-5033-00 C25 100u 50v, Ra ial Lytic Cap.
04 1 125-5035-00 C 6 UF, 500v, Ceramic Disk Cap.
05 5 125-5036-00 C27, C30, C201, C202, C203 5000uF 25v Radial Lytic Cap.
06 1 125-5034-00 G2 9 4700uF, 35v, Radial Lytic Cap.
07 1 125-5032-00 C32 100uF, 25v Radlal Lytic Cap.
08 17 125-5031-00 C35, C36, C37, 038 C39, C40, C41, C42, C43, C45, 0.1uF,’(104), C

C46, C200, G238, C239, C240, C241, C242
09 22 125-5028-00 0212>021é 0228>0237 C243>C246 470pF, (471),AX|aI Cap.
11 16 125-5029-00 C247>C254, C263>C270 0.01uF, (103), 100v Cap.
13 25 112-0054-00 D200>D207, D208>D215, D220, D221, D222, D223, 1N4148, Diode

D224, D225, D226, D227
14 2 112-5003-00 D217, D229 | 1N4004, Diode
15 26 205-0004-00 F6, F7 F8, F9, F20, F21, F22, F23, F24> F27, F28 Fuse Cllps
16 1 200-5000-03 F6 7A 250v S.B. Fuse
17 7 200-5000-01 F7, F8, F9, F24>F27 5A 250v S.B. Fuse
18 2 200-5000-08 F21, F28 3A 250v S.B. Fuse
19 1 200-5000-05 F22 8A 250v S.B. Fuse
20 2 200-5000-06 F20, F23 4A 250v S.B. Fuse
21 1 045-5015-01 J1 20-Pin, 0. 1 Dual Row Header
22 1 045-5014-01 J2 (Key Pln ;12 J6 (Key Pin- 91( 7FgKe£ Pin-5) 10PKK15

ey P|n 6), J13 (Key

23 1 045-5015-00 J3 (Ke 12PKK156
24 1 045-5013-00 J8 (Key P|n—2), J9 (Key Pin-3), J15 (Key Pin-5) 9PKK156
25 1 045-0014-03 Ji1 ) 10-84-4030 (3-Pin MOLEX)
26 1 045-5015-00 J12 (Key Pin-7) 12PKK156
27 1 045-0014-06 Ji14 ] 10- 84 4060 (6-Pin MOLEX)
28 1 045-5016-00 J16 (Key Pin-14) 15P
29 1 045-0014-09 Ji7 10 9-Pin MOLEX
30 6 165-5099-00 L2, L200, L201, L202, L203, L204 LE 1 3/4 IFFUS RLE
31 16 110-0106-00 Q1>Q16 22N 10L STP, Transistor
32 16 110-0067-00 Q17>024 Q25>Q32 TIP122
33 10 110-0088-00 19NO6L STP, Transistor
34 1 110-0069-00 Q OO 2N3904 Transistor.
35 32 121-5042-00 R1>R8, R9>R16, R200>R207, R208>R215 22K Q 1/4W Res.
36 16 121-5003-00 R17>R24 R25>R32 620 Q 1/4W Res.
37 17 121-5045-00 R33>R42 R236>R24 39K Q 1/4W Res.
38 8 121-5021-00 R49, R57>R61 R253 R256, R270 4.7K Q 1/4W Res.
39 11 121-5011-00 R50>R56 R255 R271 R300 10K Q 1/4W Res.
40 13 121-5007-00 R64>R76 ) 100 Q 1/4W Res.

Resistors on Solder Side @ J2-Pins: 1-3 & 5-9
41 8 121-5029-00 R90, R92, R94, R96, R98, R100, R102, R104 6.8K Q 1/4W Res.
42 2 121-5033-00 R114, R269 220 Q 1/4W Res.
43 1 121-5030-00 R115 120 Q 1/4W Res.
44 1 121-5039-00 R116 50 Q Pot
45 2 121-5036-00 R117, R272 330 Q 1/4W Res.
46 2 121-5038-00 R216, R218 1.5K Q 1/2W Res
47 1 121-5050-00 R217 4. 7K Q 2W Res. (SANDBAR)
48 1 121-5009-00 R219, R245>R251, R254, R302 1K Q 1/4W Res.
49 8 121-5016-00 R261, R262, R263 R264 R265, R266, R267, R268 47 Q 1/4W Res
50 1 190-5002-00 RELAY FRL264D024/020K Relay
51 2 n/a TPL1 TPL3 Test Point Wire (24ga.) Loops
52 8 100-5012-00 U2, U3 U4, Ue, U18, U201, U206 74HCT273
53 1 110-0058-00 U9 7415245
54 1 100-5023-00 u21 DS1232
55 8 110-0089-00 U10 U11, U12, U13, U14, U15, U16, U17 VNO2N
56 1 100-0356-00 u19 LM338K
57 1 n/a u19 Heatsink (5v Reg.)
58 1 100-0338-00 U203 74HC245
59 2 100-0148-00 U204, U205 7415138
60 1 100-0037-00 U209 74LS74
61 1 n/a BLANKING, RESET Test Points
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CPU/8ound Board Il (with ATMEL Processor) Theory of Operation

CPU Section:

The CPU is a 68B09E (U209) with up to 8 MBytes of CPU Code Space (U210). The CPU code is bank selected
by the use of U211 and each bank consists of 16 KBytes. 8 KBytes of RAM (U212) is available to the CPU. The
RAM is battery backed and has a write protected area. Battery back up is accomplished by 3-AA Cells (BAT1)
Battery Pack which has a TEST POINT (TP): VBATT to check the battery voltage status. The write protected area
consists of 512 Bytes used for storing game settings. This section of RAM can only be written to when the coin
door is open. The Coin Door switch comes into the CPU on CN6-12 and is fed into the address decoding PAL
U213. When this memory protect signal is low writes to the protected RAM area are prohibited. Address decoding
for the system is accomplished by one PAL U213 and one 1-of-8 decoder U214.

A watchdog is used to monitor the CPU and the 5v supply. If the 5v supply is below 4.75 the watchdog will hold
the CPU/Sound Board & I1/0 Board in reset. The watchdog must be fed at a rate of 250ms or faster. The signal
used to feed the watchdog comes from the EPROM Bank select signal used to load U211.

The I/0 Interface CN1 is buffered by two (2) HC245 Chips (U207 & U208). The CPU'’s reset line is buffered by
Q10 and fed over to the I/0 through CN1. An /O Strobe Signal is fed through CN1-15 and is used to notify the 1/0
that a valid address is being sent.

Switches:

The Switch Matrix consists of eight (8) 2N3904 Transistors(Q1-Q8) which pull one of 8 strobes ‘low’ to activate a
Single Column of switches. The Switch Return Signals are fed into CN7 [SWITCH ROWS] and are highly filtered
and compared to a 2.5v reference voltage. The Switch Return Voltage must be below 2.5v to make a Valid Switch
Closure. If false switches are appearing, check that none of the 2N3904 Transistors are permanently pulling the
strobe line low. Only one strobe from CN5 [SWITCH COLUMNS] should be low at any time. CN6 [DEDICATED
SWITCH IN] is a Dedicated Bank of Input Switches. Switches connected to CN6 are connected to ground instead
of a strobe and may be read at any time.

Plasma Interface:

The data path for communication to and from the Plasma Controller Board is 8 bits wide. There are separate
Input and Output Busses. Data going out to the controller comes from the CPU’s Data Bus through U201 and
onto CN8-Pins 11-18. Status back from the Plasma Controller comes in on CN8-Pins 22-26 and is fed into U202
for input to the CPU’s Data Bus. Two control signals that go out to the Plasma Controller are PRES [TP17:
PLASMA RESET] and CN8-Pin 19 [PSTB - Plasma Strobe]. The Plasma Reset is software controllable through
U216/B and also has a test point "Plasma Reset". The Plasma Strobe Signal to the controller is generated from
U216/A and is used to latch data into the Plasma Controller.

Other Test Points (TP):
TP 7: E & TP5: Q - The CPU signals for both 68B09E processors. Should be at 2Mhz with Q leading E by
500 nsec. TP2:P0.TP3:P1. TP4: P2. TP20: (near U402). TP8: (near U219). TP1: +3.3V.

Printed Circuit _ ‘ % .
Boards (PCBs)

Section 5, Chapter 4
Page 131

elieve It or .Nt Y




:G *09§

$80d

CPU/Sound Board Il (with ATMEL Processor)

8chematic (Sheet 1 of 4)

— —
J | | H | G | F |
— I
— P[25:0]
5 /-D[ 2, H-5: 2, E-5: |
e +3.3V433W3.3V 3.3V o 2 ﬁ:glz' 4 |
< J3 P1 ’
o
JTAG o o « ¥ = |
P5
P6 I
3 g s = o |
g & & g rap JRST v P
33V 100 D [2,A2] P11 I
™S JP3
VDD COREt: ——— DI 1 P12
VDD IO P13 |
TCK R433 3
433V - | = P24/ BMS 25|28
' CEEEIE R M —_ 100K "3 P16 |
< | |o% © T e P17
< = | O ~ 3 ou 3 P18 |
vbD R Rt B w9 S ]
vDDI0 | CORE VDD IO R437 ¥ = o 5 & o VDD 10 |
100K el zo N4 LN 20
L w (R " T 1Y —_— >Z - 2 B: == [Th T P23 I
o o o ONT—O z\ ¥ = a =& P24
5 I8 I = S = 88388 | |8 = 2|5 28 £3 EI 2 P D[158
% Jo > o T= T~ ZzZZZZ zz 2l8sS 2z Za ar ' D[15:8] 1
E| EEEE 0 S EE / Zoro)
33 S 3 IS |3 33 Y1 s — -
— | x—HoEe voet TO ATMEL |
, 5 R502
GND OUT MCKI |
U402 SeREE R EREER SRR ERRRN 40.000MHz R0 0 oMz
% [2,c2] |
NOTOFOWWWXOANOORIRTOL—-Om™
NEHHES QIRXLH05H TO XILINX
o <~ x=00aF=2zzS NS ZD
&(2)255835 = oot zgégogé :
faloya) =
x
A0 /NLB AQ/NLB gg“z: G P21 £ P21/ TXD1 /NTRI[ 2, 1-5]
= gho : S g |
A2 P1 P18
Al Bt A I
& A5 P15 P15/ RXDO0[ 2, F-5]
A N p14 |68 P14/ TXDO [2)1-5] |
A7 P13 gg_ma;glcm VDD 10
pps_| VDD IOH—|VDDI0 U402 SR e——rn/Fa > |
8 P11 P11 /IRQ2
A10 ATMEL P10 Pi0/IRQ1 e’é’RDE |
Al by
INE AT91R40008 o/ IRQO e s |y |
A PQFP100 e/ TIOB2 S g |2 |5
GND P7 1=
P AIS GND L Pe/TCLK2 > & To To |
AL A5 L ps/TIOBT S L
A16 —— > P4/TIOA1/SST0[4,J-2] S R S 1 |
L Al "3/ TCLK1 <
S A19 |
P28 / A20 / CST A20/ P2/ TIOBO
&7’ g I
A4 S0 o A4 I
[=]
gggggo—umwzsnwr»oomo:gggv =)
a>>000000000000000>00000.0 I
NI ?Sl—m /TCLKO |
P_A21[2,C-2] P29/ A21/CS6 P / TIOAO
Y] e— fvopio I
P A22[2,C-1] (-P30/A22/CS5 wlo oE| Skl |
o P31/A23/CS4 ahlh I
TP20 /
Test Point NEER P D[158]
VDD 8l 5] o 8 —(r = g| & 3| & I
CORE VDD IO ol af of o VDD 10 ol of af o |
X X[ ¥| X] ¥l X| ¥| X ¥l X| ¥| X| Xl X| X| X
L e s [ 8 &gl g g 8| 8| 8| § 8l 8| 8| § w | 8§ &g |
& lg |8 [ dEale SR s[el gl e s s Slelee
~ e I 1S ~ S
o — N Ise] < n I
l:i:i#is Jolalsl  eleolel ol gl ols l